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As acornerstone of the technological publishing structure in the 
United States, the National Technical Information Service (NTIS) is 
a key participant in the development of advanced information 
products and services for the achievement of U.S. productivity and 
industrial innovation goals in the 90's. 

NTIS, an agency of the U.S. Department of Commerce, is the 
central source for the public sale of U.S. Government-sponsored 
research, development, and engineering reports and for sales of 
foreign technical reports and other analyses prepared by national 
and local government agencies and their contractors or grantees. 

NTIS is the central source for: 

¢ Federally-generated computerized datafiles, databases, 
and software. 

* Licensing U.S. Government-owned patents. 

NTIS also manages: 

* the Federal Computer Products Center which provides 
access to software, datafiles, and databases produced by 
Federal agencies. 

* the Center for the Utilization of Federal Technology 
(CUFT), which prepares a variety of directories, catalogs, 
and other information products linking U.S. firms to key 
and selected U.S. Government technologies, inventions 
available for licensing, and laboratory contacts. 

Consequently, NTIS is one of the world's leading processors of 
speciality information. 

Full summaries of current U.S. and foreign research reports and 
other specialized information, in hundreds of subject categories, 
are published regularly by NTIS in a wide variety of newsletters, 
journals, and indexes and in a variety of subscription formats for 
other Federal agencies. The complete texts of the technical reports 
cited are sold in paper and microform. 


— 


Approximately 70,000 information items from U.S. and foreign 
government sources are added to the NTIS collection annually. 
These consist of some 55,000 technical reports plus computerized 
datafiles, databases, and software and proceedings, guides, 
manuals, and other items. Anyone seeking the latest technical 
reports or wanting to compile unique subject groups of abstracts 
may either subscribe to a current awareness bulletin or search the 
NTIS Bibliographic Database online using the services of vendors 
or organizations that maintain the NTIS database for public use. 
The entire database in machine processable form may be leased 
directly from NTIS. 

Bibliographies containing summaries of current research from 
worldwide information sources are available as NTIS Published 
Searches® and cover over 3,000 topical subject areas. 

Customers with well defined continuing interests may subscribe 
to a standing order microfiche service (SRIM) which enables them 
to automatically receive the full texts of only those documents 
relating to their individual requirements. 

Foreign reports from worldwide sources including Canada, 
England, Japan, Germany and Eastern Europe now make up over 
20 percent of the NTIS collection. 

NTIS sells its technical information products and services under 
the provisions of Title 15 of the U.S. Code. The law established a 
clearinghouse for scientific, technical, and engineering information 
within the Department of Commerce and directed that it be self- 
supporting. 

NTIS, therefore, is a unique Government agency sustained 
only by sales revenue. The costs of NTIS salaries, marketing, 
postage, and all other operating costs are paid for from the sales of 
its products. Costs are not covered by tax-supported 
Congressional appropriations. 
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HOW TO ORDER 


Availability 

NTIS announces reports supplied from many sources; copies 
of most items, but not all, are available from NTIS. Some reports 
must be obtained from other sources and those are noted. 

In the Reports Announcements section (the first section of 
GRA&l), each bibliographic entry shows where the document may 
be obtained. NTIS shows such information in two places in its 
citations—a short, primary entry on the first line of the citation to the 
right of the NTIS order number, and a secondary entry that 
immediately precedes the abstract. 

Reports available from NTIS have various price codes, actual 
prices, or the word “Subscription” or "Standing Order” printed in the 
primary availability statement. Reports not available from NTIS 
have the words “not Available NTIS” printed there. 


Not Available NTIS 

Tofind where to order reports listed as "Not Available NTIS” look 
at the entry just before the abstract for the secondary availability 
statement. There are a variety of statements on availability varying 
from an entry that tells where the report was published to specific 


ordering instructions such as “paper copy available from ERIC 
Document Reproduction Service.” When NTIS can supply specific 
ordering instructions, it does so. However, when such information 
is not available to NTIS, contact your local librarian, who may be 
able to help you. 


Paper and Microfiche Copies, Tapes and Diskettes 

If the primary availability statement is a price code entry such as 
"PC A01", youcan place your order directly with NTIS. Areport may 
be available in paper copy (PC) or microfiche (MF) or both; if both 
forms are available, price codes will be given for both PC and MF. 
Software programs and datafiles are available as tapes (T) or 
diskettes (D). To determine the current price, consult the price- 
code table printed on the outside back cover of the most current 
issue of GRA&l. Then, please use the order form bound into 
GRA&I, or a copy, to place your order. Be sure to include the NTIS 
order number, the quantity, form, and the order fulfillment options 
you want—e.g., magnetic tape mode. 


Media Code 

GAR, the three letters at the end of the NTIS order numbers, is 
a media code which has been assigned to help NTIS’ marketing 
efforts. Please include this code when ordering. 
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HOW TO USE GOVERNMENT REPORTS 
ANNOUNCEMENTS & INDEXES 


Arrangement of Citations 


Bibliographic entries in this journal are arranged by NTIS 
subject classification. This scheme uses 38 broad subject 
categories which are further separated into over 350 
subcategories. The full bibliographic citation is given only once 
in the report announcements section under its primary NTIS 
category. There are no cross references except in the indexes. 
Within a subcategory, entries are listed alphanumerically by the 
NTIS order number. 


Access Points 


There are several ways to determine where a particular topic 
or citation is in GRA&I. The titles of the broad subject categories 


are listed on pages iv and v. Also, subject category and 
subcategory titles are used as running heads on each page of the 
Reports Announcements section of the journal. In the body of the 
journal, each entry is assigned a six digit abstract number which 
appears in italics above the report accession number. The digit 
on the extreme left indicates the year that the item is announced 
(for example 100,001 will be the first one for 1991). The abstract 
numbers run consecutively from the first issue each year through 
the last. Specific citations can be located by searching the 
indexes by keyword, personal author name, corporate author, 
contract or grant number, organization report number, or NTIS 
order number. The abstract number of the main entry in the 
Reports Announcement section is given with each index entry. 
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Tubes; Optoelectronic Devices & Systems; Power & Signal Transmission 
Devices; Resistive, Capacitive, & Inductive Components; Semiconductor 
Devices; General. 


Energy 


Subcategories: Batteries & Components; Electric Power Production; Elec- 
tric Power Transmission; Energy Policies, Regulations & Studies; Energy 
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ment; Industrial Safety Engineering; Job Environment; Laboratory & Test 
Facility Design & Operation; Manufacturing Processes & Materials Handling; 
Nondestructive Testing; Plant Design & Maintenance; Production Planning & 
Process Controls; Quality Control & Reliability; Tooling, Machinery, & Tools; 
General. 


Library & Information Sciences 


Subcategories: Information Systems; Marketing & User Services; Operations & 
Planning; Personnel; Reference Materials; General. 
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nance; Productivity; Quality Control & Reliability; Research Program Adminis- 
tration & Technology Transfer; Robotics/ Robots; Tooling, Machinery, & 
Tools; Tribology; General. 





Materials Sciences 
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Materials Degradation & Fouling; Miscellaneous Materials; Nonferrous Metals & 
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sives; Wood & Paper Products; General. 


Mathematical Sciences 


Subcategories: Algebra, Analysis, Geometry, & Mathematical Logic; Operations 
Research; Statistical Analysis; General. 


Medicine & Biology 


Subcategories: Anatomy; Biochemistry; Botany; Clinical Chemistry; Clini- 
cal Medicine; Cytology, Genetics, & Molecular Biology; Dentistry; Ecology; 
Electrophysiology; Immunology; Microbiology; Nutrition; Occupational Thera- 
py, Physical Therapy, & Rehabilitation; Parasitology; Pathology; Pest Con- 
trol; Pharmacology & Pharmacological Chemistry; Physiology; Psychiatry; 
Public Health & Industrial Medicine; Radiobiology; Stress Physiology; 
Surgery; Toxicology; Zoology; General. 


Military Sciences 


Subcategories: Antiaircraft Defense Sytems; Antimissile Defense Sys- 
tems; Antisubmarine Warfare; Chemical, Biological, & Radiological War- 
fare; Logistics, Military Facilities, & Supplies; Military Intelligence; Military 
Operations, Strategy, & Tactics; Nuclear Warfare; Passive Defense Sys- 
tems; General. 


Missile Technology 
Subcategories: Air & Space-Launched Missiles; Missile Guidance & Con- 
trol Systems; Missile Launching & Support Systems; Missile Tracking Sys- 
tems; Missile Trajectories & Reentry Dynamics; Missile Warheads & Fuses; 
Surface-Launched Missiles; Underwater-Launched Missiles; General. 


Natural Resources & Earth Sciences 


Subcategories: Cartography; Forestry; Geology & Geophysics; Hydrology 
& Limnology; Mineral Industries; Natural Resource Management; Natural 
Resource Surveys; Snow, Ice, & Permafrost; Soil Sciences; General. 


Navigation, Guidance, & Control 


Subcategories: Control Devices & Equipment; Guidance Systems; Naviga- 
tion & Guidance System Components; Navigation Systems; General. 


Nuclear Science & Technology 


Subcategories: Fusion Device (Thermonuclear); Isotopes; Nuclear Auxillary 
Power Systems; Nuclear Explosions & Devices; Nuclear instrumentation; 
Radiation Shielding. Protection, & Safety; Radioactive Wastes & Radioactivity; 
Reactor Enginering & Nuclear Power Plants; Reactor Fuels & Fuel Processing; 
Reactor Materials; Reactor Physics; General. 


Ocean Technology & Engineering 
Subcategories: Biological Oceanography; Dynamic Oceanography; Hydrogra- 
phy; Marine Engineering; Marine Geophysics & Geology; Oceanographic 
Vessels, Instruments, & Platforms; Physical & Chemical Oceanography; 
Underwater Construction & Habitats; General. 


Ordnance 
Subcategories: Ammunition, Explosives, & Pyrotechnics; Armor; Bombs; 


Combat Vehicles; Detonations, Explosion Effects, & Ballistics; Fire Control 
& Bombing Systems; Guns; Rockets; Underwater Ordnance; General. 


Photography & Recording Devices 


Subcategories: Holography; Photographic Techniques & Equipment; Record- 
ing Devices; General. 


Physics 


Subcategories: Acoustics; Fluid Mechanics; Optics & Lasers; Plasma Physics; 
Radiofrequency Waves; Solid State Physics; Structural Mechanics; General. 


Problem-Solving Information For State & Local 
Governments 


Subcategories: Economic & Community Development; Energy; Environment; 
Finance; Human Resources; Police, Fire, & Emergency Services; Transpor- 
tation; General. 


Space Technology 


Subcategories: Astronautics; Extraterrestial Exploration; Manned Space- 
craft; Space Launch Vehicles & Support Equipment; Space Safety; Space- 
craft Trajectories & Flight Mechanics; Unmanned Spacecraft; General. 


Transportation 


Subcategories: Air Transportation; Global Navigation Systems; Marine & 
Waterway Transportation; Metropolitan Rail Transportation; Pipeline 
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Enforcement, & Criminal Justice; Health Services; Housing; Recreation; 
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Planning; Urban Administration & Planning; General. 





subsets. 


Descriptions, PR-832. 





The above 38 subject categories can be used in online 
searching of the NTIS Bibliographic Database. These 
categories allow the quick creation of online subject 
subsets. In addition, special categories are available 
for the online searching of Government Inventions for 
Licensing and Foreign Technology. Either alphanumeric 
category codes or the titles can be used in creating 


For further information, request the free NTIS Subject Category 
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Personal authors 





NTIS order number/Media code Availability/Price codes 


Corporate/Performing organization 


Report date 


Contract or grant number(s) 


Subject Category 


Subcategory 


Abstract number 036,027 


Report title 


Page count 
Report number(s) 


Abstract 


CHEMISTRY 


Physical & Theoretical Chemistry 


PB90-205196/GAR PC A06/MF A01 


SRI International, Menlo Park, CA 


Electrochemical Oxidation of Methane at Metal 
and Metal Oxide Electrodes. Final Report 
December 1, 1986-December 1, 1989. 


K. W. Frese, and B. G. Pound. 20 Mar 90, 102p 
SRI-PYU-2970, GRI-90-0026 
Contract GRI-5086-260-1424 


An objective of the research was to gain insight into 
the role of surface geometry, heat of reaction, force 
constants and adsorption site in the activated . 








ADMINISTRATION & 
MANAGEMENT 


Management Practice 


157,729 

DE91013225/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
— the audit function: Defining customer 


Re C. Pratt. May 91, 15p PNL-SA-18259, CONF- 
9105203-1 

Contract ACO6-76RL01830 

Annual quality congress (45th), Milwaukee, WI (USA), 
20-22 May 1991. Sponsored by Department of Energy, 
Washington, DC. 


Much has been said and written about the audit func- 
tion but very little about how to effectively manage it. 
This paper focusses on the audit function from the 
audit manager’s point of view and provides an over- 


view of several concepts and questions important to 
an audit manager with a primary focus on defining the 
audit customer. In managing the audit function, some 
key questions to consider are: Who is our customer. 
(i.e., Whom do we really work for.); Why are we audit- 
ing. (i.e., What is our real purpose.). Recognition of our 
customers and their needs should influence everything 
we do in the audit function. Other concepts that are 
affected by awareness of our customers and their 
needs include: balancing the concept of mandatory 
compliance with effective compliance, hiring the 
a ht” people, and maintaining the team. Only if we 

understand who our customers are and what they 
pen can we effectively build and manage a meaning- 
ful audit function. 2 refs. 


157,730 

N91-25900/2/GAR PC A14/MF A03 
Technische Hogeschool Delft (Netherlands). 

Profiles in Management: Relations in the Market 
and Business Place. 

Ph.D. Thesis. 

W. G. Monhemius. 1990, 305p ETN-91-99436 


The control of business systems is addressed. This is 
seen against a background of a society in continual 
flux. The aspects that play a role in this respect are 
investigated, not as independent, unconnected ele- 
ments, but in their mutual relation. No common tenet 
was found and reasons for this are given. The aim is to 
unfold the problems and indicate the passage from en- 


. neurship to running a company on full stream. It 

‘ound that on the basis of experience, the heads of 
onal companies, who have had practice at their 
schools, often have a more businesslike attitude and 
frame of mind than those who have followed an appro- 
priate training. 


Personnel Management, Labor 
Relations & Manpower Studies 


157,731 

AD-A237 483/3/GAR PC A03/MF A01 
Armstrong Lab., Brooks AFB, TX. 

Positive e and Negative A: Affect as Moderators of the 
Job Sa Attitudes Relationship. 

Final a Py 88-Feb 91. 

L. A. Witt, M. N. Beorkrem, and D. H. Andrews. Jun 
91, 20p "Hep no. AL-TP-1991-0005 

Prepared in collaboration with Western Illinois Univ., 
and Washington Univ. 


B.R. Staw, in an article in Administrative Sciences, 
Quarterly, called for a dispositional approach to the 
study of job attitudes, ors that deposition or affect 
may su the influences of the situation in the 
formulation of job satisfaction. In assessing that posi- 


1 





ADMINISTRATION & MANAGEMENT 


Personnel Management, Labor Relations & Manpower Studies 


tion, the present experiment measured positive and 
negative affect, job satisfaction, and several percep- 
tions of the work context among 76 workers at the 
Armstrong Laboratory, Aircrew Training Research Divi- 
sion, Williams Air Force Base, Arizona. Results of cor- 
relation and regression analyses show that positive 
and negative affect accounted for significant variance 
in neither job satisfaction nor the situation variables. 
These affects added little unique variance (over situa- 
tion measure) to the prediction of job satisfaction. 
However, further analyses show that both positive and 
negative affect moderated the relationships between 
job satisfaction and some of the situation variables. 
The data provide limited support for Staw’s assertion 
that situation-focused organization development inter- 
ventions, designed to promote job satisfaction may be 
prone to failure because they do not account for dispo- 
sitional differences among employees. 


157,732 
DE91014775/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Validation study for secretarial/administrative 
classifications using computer-based testing. 

J. M. Burns. 1991, 35p LA-UR-91-1878, CONF- 
9106223-1 

Contract W-7405-ENG-36 

International Personnel Management Association 
meeting, Chicago, IL (USA), 27 Jun 1991. Sponsored 
by Department of Energy, Washington, DC. 


This paper presents the results of a content and con- 
Current criterion-related validity study conducted at 
Los Alamos National Laboratory for clerical, secretari- 
al and administrative classifications using computer- 
based testing. The a and disadvantages of 
different types of testing software incorporated in the 
study are explored. Job analysis methodology, ad- 
verse impact analysis, procedure for establishing cut- 
off score and problems associated with criterion devel- 
opment and restriction of range are discussed. 6 tabs. 


157,733 

N91-25899/6/GAR PC A03/iMi- AO01 
General Accounting Office, Washington, DC. 
Shortages of Scientists and Engineers Due to Re- 
tirements Unlikely in the 1990s. 

Jun 91, 30p GAO/NSIAD-91-185 


The increasing number of scientists and engineers eli- 
gible for retirement at the NASA and the impact of this 
situation on NASA’s work force in the 1990s are ad- 
dressed. The information provided on April 11, 1990 is 
summarized. 


157,734 
PB91-215921/GAR PC A04/MF A01 
Catholic Univ. of America, Washington, DC. 
Legal and meme | Issues Related to Work 
Schedules and Hours of Work. 

—_ (Final). 
B. W. Mintz. 6 Jan 91, 75p 
Pub. in Biological Rhythms and Shift Work, 1991. 
Sponsored by Office of Technology Assessment, 
Washington, DC. 


The chapter addresses legal and regulatory issues re- 
lated to work schedules and hours of work. These will 
be referred to sometimes as ‘work schedules.’ In par- 
ticular, the chapter discusses Federal and State regu- 
lation of work schedules, separately considering stat- 
utes and regulations dealing with work schedules cur- 
rently in place and potential areas of regulation under 
existing authority. The chapter also addresses a 
number of legal issues relating to work schedules. 
Among these issues are: the relationship between 
Federal and State regulation (preemption); various 
types of enforcement mechanisms to enforce the legal 
requirements, and their advantages and disadvan- 
tages; and the regulation of public employees where 
legal requirements are applicable. 


157,735 

PB91-215939/GAR 
Maryland Univ., College Park. 
Biological Rhythms and Shift Work: Shift Work and 
Society. meg Fr and Social Implications. 


PC A03/MF A01 


H. B. Presser. 17 Oct 90, 2 

See also PB91-215905, PB91-215947 and PB91- 
215954. Sponsored by Office of Technology Assess- 
ment, Washington, DC. 


About one in five employed Americans do not regularly 
work a standard daytime schedule (Presser, 1990a). 
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Instead, they work evenings, nights, a split or extended 
shift of more than 12 hours, or a rotating shift in which 
the hours change regularly-- for example, from day to 
evening to night. Given that such a substantial propor- 
tion of our population--representing about 20 million 
Americans--is working non-standard hours, it is impor- 
tant to know who these people are--their distinctive 
characteristics relative to those who work standard 
hours, why they work these hours, and what the con- 
sequences are--for them, for their families, for employ- 
ers, and for the society at large. The author brings to- 
gether existing literature on this topic, with specific ref- 
= to the demographic and social aspects of shift 
work. 


157,736 

PB91-215947/GAR PC A04/MF A01 
Pittsburgh Univ., PA. Western Psychiatric Inst. 

ee am Rhythms and Shift Work: Shift Work and 
the Worker (Revised). 

T. H. Monk. Jul 89, 54p 

Contract OTA-L3-2700.0 

See also PB91-215954, PB91-215905 and PB91- 
215939. Sponsored by Office of Technology Assess- 
ment, Washington, DC. 


The study examines the effect of shift work on the 
worker. The major biological problems associated with 
shift work are discussed and the use of models, such 
as the stress and strain model, are explored to exam- 
ine the detrimental effects of this type of work. In addi- 
tion, the effect of shift work on circadian rhythms is 
examined, including strain associated with sleep prob- 
lems, social and domestic stress, and health hazards. 
Additional hazards of shift work are outlined, including 
damage to safety and well-being. Finally, managerial 
and technological countermeasures to the harmful ef- 
fects of shift work are discussed. 


157,737 

PB$1-219543/GAR PC A21/MF A04 
Berkeley Planning Associates, Inc., Oakland, CA. 
JTPA Staffing and Staff Training at the State and 
SDA Levels. 

Final rept. 

L. Schlichtmann, M. Strong, C. Uratsu, S. Raffe, and 
R. F. Cook. 1991, 494 

Contract DL-99-8-3229-75-079-01 

Also pub. as Employment and Training Administration, 
Washington, 4 ice of benny Planning and 
Policy Development rept. no. RESEARCH AND EVAL- 
UATION SER-91-B. Prepared in cooperation with 
Macro Systems, Inc., Silver Spring, MD. Sponsored by 
Employment and Training Administration, Washington, 
DC. Office of Strategic Planning and Policy Develop- 
ment. 


The po is concerned with Job Training Partnership 
Act (JTPA) staff at the state and local levels. Its par- 
ticular focus is staff serving in the Title Il-A program, 
which provides year-round employment and training 
services to economically disadvantaged adults and 
youth. However, at the state level, the study also en- 
compasses any Title Ill (dislocated worker program) 
staff located within the JTPA unit, since in a number of 
state agencies personnel and budgetary practices 
make it difficult to distinguish clearly between the two 
sets of staff. The researchers looked at the following: 
state and SDA staff structures, recommended qualifi- 
cations for state and SDA staff, the backgrounds of 
current JTPA staff, staff development practices and 
training needs, and service provider staff. The findings 
produced the following recommendations: to make 
use of the ‘Top Twenty’ training priorities, to make 
more training available locally and at lower costs, to 
increase management direction over sponsored staff 
training, to remain open to generalists and to alterna- 
tive preparation tracks, to assist states interested in 
hiring experienced SDA staff, and to investigate serv- 
ice provider’s training needs more thoroughly. 


157,738 

PBS$1-219956/GAR PC A07/MF A02 
Bureau of Labor Statistics, Washington, DC. 
Occupational Compensation Survey 1991 Atlanta 
and St. Louis Tests Definitions of Occupations. 

Apr 91, 143p 


The report defines jobs according to general charac- 
teristics, direction received, duties and responsibilities 
and responsibility for the direction of others for the fol- 
lowing occupations: Professional and administrative 
occupations; Technical support occupations; Protec- 
tive service occupations; Clerical occupations; Mainte- 
nance, toolroom, and powerplant occupations; Materi- 
al movement and custodial occupations. 


157,739 


PB91-224162/GAR PC A06/MF A02 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Forskarkulturen vid FOA: Ett J taelidhetspro- 
jekt (Organizational Cultures at FOA: A Gender Ri 
search Project on Equality between Men and 
Women). 

M. Lundmark. Jun 91, 115p FOA-C-60022-0.1 

Text in Swedish; summary in English. 





The research presented in the report took place within 
the framework of a project on male and female equali- 
ty at FOA. This equality-project was initiated by the 
Ministry of civil affairs. The research was carried out on 
personnel working at FOA. The report has two objec- 
tives. The first is to describe the results from the stud- 
ies done within the equality project. The second is to 
compare the relevance of the different methods and 
theories used in these studies. The studies were car- 
ried out in two different ways. Firstly, almost all person- 
nel working at FOA participated in a questionnaire 
study. Secondly, an interview study was carried out on 
27 researchers at FOA. These two types of surveys 
had the same goal. This goal was to unfold the mean- 
ings that the personnel imported in the three organiza- 
tional concepts; development of competence, commu- 
nication and management. The unfolding of meanings, 
showed that the differences between the male and 
female results were so large that the concept of cul- 
ture was used to describe those differences. Men and 
women working at FOA seemed to belong to different 
organizational cultures. Besides the differentiation of 
meanings from a gender perspective, the results also 
showed that personality was useful as a differentiating 
variable for this kind of organizational research. From 
this personality perspective two different cultures of re- 
searchers emerged. Theories within the framework of 
social, cognitive or psychodynamic psychology have 
been used in the project. These different theories stim- 
ulated the use of both deductive, quantitative and in- 
ductive, qualitative methods. The comparison of these 
methods showed an obvious advantage with inductive, 
qualitative survey methods. 


Productivity 


157,740 


DE91012418/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Managing the shift to a productivity and quality 
culture. 

L. A. Mallak, H. A. Kurstedt, K. A. Welch, E. S. 
Geller, and P. S. Kurstedt. 1991, 18p DOE/DP/ 
48058-T14 

Contract FG02-88DP48058 

Sponsored by Department of Energy, Washington, DC. 


Managers can exploit the similarities of culture man- 
agement and efforts to improve productivity and qual- 
ity because they both rely on values and traditions. 
Both are continuous, valve-driven processes requiring 
daily monitoring and evaluation. And both demand 
strong effective leadership and commitment from all 
pe a We must shift from organizations that 
strive for productivity and quality in their final products 
and services to organizations that value productivity 
and quality as part of their culture and build these into 
their processes. Organizations need to adopt the 
values and traditions surrounding good productivity 
and quality so productivity and quality become the 
norm--the core supporting daily decisions. A strong, 
supportive culture guides decision making at lower 
levels in the organization by clearly communicating the 
expectations. Work can then proceed with fewer inter- 
ruptions, with workers becoming empowered, and with 
managers having more time to manage. We offer sev- 
eral approaches and techniques for achieving a pro- 
ductivity and quality culture. They are (1) continuously 
improve productivity and quality, (2) build productivity 
and quality into your culture, (3) collect culture change 
evidence, (4) link your efforts to a comprehensive plan, 
and (5) build strong, effective leadership. Consistent 
application of these approaches and techniques will 
help managers forge new cultures that value produc- 
tivity and quality and work for continuous improve- 
ment. 8 refs. (ERA citation 16:022319) 
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157,741 
PBS$1-214551/GAR PC A17/MF A03 
Bureau of the Census, Washington, DC. 

sus of Governments (1987). Volume 3, Public 
Employment. Number 2, Compendium of Public 


Employment. 

Feb 91, 378p GC87(3)-2 

Also available from z of Docs. Library of Congress 
catalog card no. 88 163. 


The report provides a comprehensive summary of 
census findings on —— employment and pay- 
rolis for October 1987. National and State-by-State 
data are shown for the Federal Government, State 
governments, and local governments by type of gov- 
ernment. Additional data are provided on local govern- 
ments by county area and by size groups. 


157,742 
PB$1-219790/GAR PC A03/MF A01 
Bureau of the Census, beeps = y DC. 

of Governments (1987). Volume 3. Public 
Employment. Number 4, Government Costs for 


Employee 
Mar 91, 24p GC87(3)-4 
Also available from Supt. of Docs. 


The report, No. 4, provides national and State-by-State 
data on (1) State and local government employees 
covered by Federal Social Security and (2) State and 
local government costs for selected benefits provided 
to their employees; a summary of State and local gov- 
ernment employment and payrolls is also provided. 


157,743 
PB$1-222497/GAR PC A07/MF A02 
a Management, Inc./CRC Systems, Inc., Fair- 
‘ax, VA. 
Treasury-Wide Data Communications Require- 
Ty Apr ot, 128 p 

pr 2 
Contract TOS-68-01 9 
Sponsored by Department of the Treasury, Washing- 
ton, DC. Office of Telecommunications Management. 


The way th documents an analysis to characterize and 
— the data communications requirements of the 

partment of the Treasury through the year 1995. 
The analysis supports the Department’s continuing ef- 
forts to anticipate, plan for, and manage the use of 
Federal Information Processing (FIP) resources to 


eupen its mission critical functions. The report pro- 
les a general understanding of Treasury’s growing 
reliance on data communications, the nature of its data 
communications requirements, and the projected data 
communications usage among Treasury bureaus. It 
provides a description of Treasury’s current (1990), 
short-term (1991-1993) and long-term (1994-1995) 
functional and performance data communications re- 
quirements as a summation of individual bureau re- 
quirements. 


157,744 

PBS 1-222695/GAR PC A05/MF A01 
National Inst. of Standards and Technology (BFRL), 
a, D. 

Standards for the Physical Protection of National 
Resources and Facil 

Final rept. 

R. D. Dikkers. Jul 91, 89p NISTIR-4618 

Contract IAA-EMW-90-E-3279 

Sponsored by Federal Emergency Management 
Agency, Washington, DC. 


The specific objectives of the study are: (1) to identify 
and compile existing standards and guidelines pertain- 
ing to the physical protection of facilities and re- 
sources; and (2) to prepare a plan and strategies for 
developing national standards which may be needed 
to assist Federal departments and agencies in the pro- 
tection of their facilities and resources. 


157,745 

PB$1-224956/GAR PC A04/MF A01 
Employment Standards Administration, Washington, 
DC. Office of Workers’ Compensation Programs. 
Longshore and Harbor Workers’ Compensation 
Act: Annual Report on Administration of the Act 
Wea Fiscal Year 1990. 

J. R. Rechnitzer. 1991, 71p ESA/OWCP/LSAR-90/6 
See also PB91-153478. 


The Longshore and Harbor Workers’ Compensation 
Act (LHWCA) and its extensions, administered by the 
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U.S. Department of Labor’s Employement Standards 
Administration (ESA), Office of Workers’ Compensa- 
tion Programs (OWCP), provide medical benefits, com- 
pensation for lost wages, and rehabilitation services to 
employees who are injured during the course of em- 
ployment or contract an occupational disease related 
to employment. Survivor benefits also are provided if 
the work-related injury causes the employee’s death. 
The sixth edition of the Annual Report provides infor- 
mation on administrative and oversight activities during 
Fiscal Year (FY) 1990, including overviews of industry, 
Special Fund, and Longshore program activities, re- 
sults of an audit of Fund accounts, and significant liti- 
gation and regulatory activities that took place during 
the year; and, a statistical appendix. 


157,746 
PB91-960118/GAR 
Congress, Washington, 
Energy Study Conference. 
Environmental and Energy Study Conference 
Floor Brief: National Flood Insurance Amend- 
ments. HR 1236, H. Rpt. 102-38. 

30 Apr 91, 3p 

Paper copy available on subscription, U.S., Canada, 
and Mexico = $195.00/year First Class or 
$295.00/year Overnight Delivery; all others write for 
quote. Single copies also available in paper copy or 
microfiche. Base Manual (Briefing Book) available as 
PB90-960199 


The House Banking Committee bill to keep the Nation- 
al Flood Insurance Program solvent includes building 
houses, roads and other structures along the coast 
can be risky; erosion, storms, flooding and other 
shoreline conditions make barrier islands and even 
mainiand beaches unstable. Development of coastal 
areas is particularly damaging to fragile dunes and 
wetlands. The bill would require the Federal Emergen- 
cy Management Agency to set up a coastal erosion 
program to relocate or demolish homes in erosion- 
prone areas, and would authorize $5 million a year for 
that purpose. 


SubscriptionPC$20.00 
DC. Environmental and 


157,747 
PB91-960120/GAR 
Congress, Washington, 
Energy Study Conference. 


SubscriptionPC$20.00 
DC. Environmental and 


Environmental and Ene Study Conference 
Floor Brief: Energy and Water Deve! it Ap- 
_— for | 1992. HR 2427 - S. Rpt. 102- 


20 Jun 91, 7p 

Paper copy available on subscription, U.S., Canada, 
and Mexico; price $195.00/year First Class or 
$295.00/year Overnight Delivery; all others write for 
quote. Single copies also available in paper copy or 
microfiche. Base Manual (Briefing Book) Available as 
PB90-960199. 


The energy and water bill would dramatically increase 
spending in fiscal 1992 for cleaning up environmental 
contamination at nuclear weapons — around the 
country. Approved June 12 by the Senate Appropria- 
tions Committee, the bill would provide $4.24 billion for 
environmental cleanup and waste management by the 
Energy Department. This total represents a 20 percent 
spending increase over the current year and includes 
money for both atomic defense and non-defense pro- 
grams. The House bill would provide an even larger 
increase of 25 percent. 


Research Program Administration & 
Technology Transfer 


157,748 

AD-A237 474/2/GAR PC A07/MF A02 
Naval Ocean Systems Center, San Diego, CA. 
Cooperative Research and Development Agree- 
ment (CRDA) Handbook. 

Final rept. 

R. November. Mar 91, 129p Rept no. NOSC/TD- 
2074 


The term ‘Cooperative Research and Development 
Agreement’ means any agreement between one or 
more Federal laboratories and one or more non-Feder- 
al parties under which the Government, through its lab- 
oratories, provides personnel, services, facilities, 
equipment, or other resources with or without reim- 


157,750 


bursement (but not funds to non-Federal parties) and 
the non-Federal parties provide funds, personnel, 
services, facilities, equipment, or other resources 
toward the conduct of specified research or develop- 
ment efforts which are consistent with the missions of 
the laboratory; except that such term does not include 
a procurement contract or cooperative agreement as 
those terms are used in Sections 6303, 6304, and 
6305 of Title 31, U.S. Code. 


157,749 
DE91013931/GAR PC A03/MF A01 
Government-Univ.-Industry Research Roundtable, 
Washington, DC. 

of options for academic research facili- 


Mar 90, 19p DOE/ER/75498-4 
Contract FG05-89ER75498 ; 
Sponsored by Department of Energy, Washington, DC. 


Government-University-industry | Research 
Roundtable published “Perspectives on Financing 
Academic Research Facilities: A Resource for Policy 
Formulation.” That discussion paper set out the pa- 
rameters for a comprehensive approach to facility fi- 
nancing by delineating the range of objectives of facili- 
ty financing, outlining the requirements of a balanced 
approach, and analyzing the strengths and weakness- 
es of various facility financing mechanisms. The 
Roundtable hosted separate sector specific work- 
shops for federal officials, academic administrators 
and faculty, and state representatives. The purpose of 
each workshop was to have representatives of each 
sector meet among themselves to articulate feasible 
and desirable changes in the policies and practices 
their own sectors apply to the financing of academic 
science and engineering research facilities. Com- 
ments on what other sectors should do were consid- 
ered out of bounds except that incentives and disin- 
centives imposed by other sectors could be acknowl- 

. The statements emanating from each work- 
shop were not recommendations, but options and per- 
spectives to fuel (1) discussion within each sector of 
potential actions and (2) consideration of a compre- 
hensive approach to the financing of academic re- 
search facilities -- that is, can be used in varying pro- 
portions to meet a variety of changing needs. The 
workshops addressed only al facilities for aca- 
demic science and engineering research -- the build- 
ings and laboratories in which investigations in various 
disciplines are carried out. Specialized facilities such 
as observatories and ships were not addressed, nor 
were instructional laboratories and classrooms facili- 
ties for undergraduate science and be gee pe 
tion. This paper is an integrated summary of the oper- 
ations discussed during the three sector specific work- 
shops. The purpose of this statement is to lay the basis 
for bringing the sectors together for consideration of a 
comprehensive approach. 


157,750 

DE91013934/GAR PC A04/MF A01 
Government-Univ.-Industry Research Roundtable, 
Washington, DC. 

Perspectives on financing academic research fa- 
cilities: A resource for policy formulation. 

Oct 89, 68p DOE/ER/75498-2 

Contract FG05-89ER75498 ; 
Sponsored by Department of Energy, Washington, DC. 


Facilities are vital to the nation’s academic science 
and engineering enterprise. If investigators are the 
heart of the enterprise, facilities are its backbone. They 
support an environment for seeking new knowledge, 
educating technical human resources, and supporting 
the missions of federal agencies and the goals of in- 
dustry -- all of which underpin the nation’s social and 
economic future. This document has a two-fold pur- 
pose. First, it is designed to help policymakers address 
the complicated, interrelated issues in facility funding 
by identifying objectives and operational criteria for a 
comprehensive approach to facility needs and by de- 
scribing what objectives and criteria are fulfilled by 
each funding mechanism. Second, it is compiled as a 
reference work, bringing together details on key policy 
issues, technical material on facility financing mecha- 
nisms and sources, and data on facility needs. The 
paper’s premise is that the need for construction, ren- 
ovation, and repair of facilities is an ongoing condition 
of the academic research enterprise. The focus on ap- 
proaches to facility financing, then, is how they are 
best put in place and kept responsive, not whether 
they are needed. The document discusses the need 
for and objectives of facility financing, criteria relevant 
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to a balanced, comprehensive approach to facility fi- 
nancing, and the strengths and weaknesses of current 
facility financing mechanisms. It reviews available data 
on support provided by the public and private sectors, 
and examines the complex relationships among them. 
It concludes with an analysis of proposals made by 
various groups in recent years to modify facility financ- 
ing. Appendices provide detailed information on facility 
needs and financing sources, and descriptions of the 
operation, use, and history of the more commonly 
used financing mechanisms. 48 refs., 6 figs., 1 tab. 


157,751 
DE$1013935/GAR PC A06/MF A02 
Government-Univ.-Industry Research Roundtable, 


Washington, DC. 
Academic research ent within the industri- 
@ perspectives. Report 


ymposium. 

Mar 90, 120p DOE/ER/75498-3, CONF-8903266 
Contract FG05-89ER75498 

The University Research Enterprise within the industri- 
alized nations: comparative perspectives, Washington, 
DC (USA), 23 Mar 1989. Also pub. as ISBN 0-309- 
—— by Department of Energy, Wash- 
ington, DC. 


The —Government-University-Industry | Research 
Roundtable was organized in 1984. Its purpose is to 
create a national forum to air the issues that affect the 
nation’s research enterprise, inject imaginative 
thought into understanding the issues, and explore 
strategies and options for improving the future of US 
scientific research. In 1987, the Roundtable Council in- 
augurated a comprehensive review of the US academ- 
ic research enterprise. The Council assigned this 
review to a Working Group of government officials, 
corporate executives, university administrators, and 
scientists. The charge to the Working Group was to 
examine current trends in the US academic research 
enterprise, predict the impact of the trends on the 
future of the enterprise, and explore options for the 
future. To gain an international P ame gay | on the 
issues addressed by the Working Group, the Research 
Roundtable and the National Science Foundation co- 

ed a symposium held on March 23, 1989, at 


sponsor. 
the National Academy of Sciences in Washington, DC. 
The purposes of the symposium were to: compare the 


histories of the larger national research systems -- the 
United States, Japan, the Soviet Union, Great Britain, 
Germany, and France -- with special emphasis on uni- 
versity research; examine the current pressures 
placed on the research system of each nation; and ex- 
plore how each nation is responding to these pres- 
sures. 154 refs., 8 tabs. 


157,752 

DE$1013937/GAR PC A03/MF A01 
Government-Univ.-Industry Research Roundtable, 
Washington, DC. 

Survey to assess the usefulness of two model 
agreements for University-industry cooperative 


Aug 90, 27p DOE/ER/75498-6 
Contract FG05-89ER75498 
Sponsored by Department of Energy, Washington, DC. 


In 1988, the Government-University-industry Re- 
search Roundtable together with the Industrial Re- 
search Institute (IRI) published Simplified and Stand- 
ardized Model Agreements for University-Industry Co- 
operative Research. Designed to serve as starting 
points for negotiating the details of research agree- 
ments between universities and industry sponsors, the 
publication includes two model agreements-- a ‘“Re- 
search Grant” and a “Research Agreement.” Their 
purpose was to decrease the time and effort required 
for such negotiations and to provide companies and 
universities new to research alliances a sense of what 
is reasonable to consider in establishing an agree- 
ment. Over 14,000 copies of the Model Agreements 
document have been distributed. To assess the extent 
to which the two models have fulfilled their intended 
Purpose, and to determine what additional steps, if 
any, the Roundtable can take to clarify operating pro- 
cedures and minimize administrative burdens and re- 
quirements for university-industry research partner- 
ships, the Roundtable staff conducted a telephone 
survey in the fall of 1989 of about 70 university and 
industry users of the model agreements document. In 
addition to assessing the usefulness of the model 
agreements, survey participants => peng potential 
follow-on activities for the Houndtab le on issues of in- 
tellectual property and licensing. This document sum- 
marizes the results of the survey. 
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DE91013938/GAR PC A03/MF A01 
Government-Univ.-industry Research Roundtable, 
Washington, DC. 

Summary of interim reports submitted by grantee 
organizations participating in the Federal Demon- 
stration Project. 

Progress rept. 

A. inley, and W. Sellers. 1 Oct 90, 32p DOE/ER/ 
75498-7 

Contract FG05-89ER75498 

Sponsored by Department of Energy, Washington, DC. 


The Federal Demonstration Project (FDP) is a cooper- 
ative effort among 28 academic institutions, 2 private 
research institute, and 11 federal agencies to increase 
research productivity by eliminating unnecessary ad- 
ministrative procedures and by streamlining and stand- 
ardizing needed controls. The Government-University- 
Industry Research Roundtable serves as a logistical 
center, a neutral convener for discussion of issues af- 
fecting the FDP, and as a catalyst for the implementa- 
tion of procedures successfully demonstrated the 
FDP. The FDP is an outgrowth of the earlier Florida 
Demonstration Project. The most successful of the 
procedures demonstrated in Florida (carry- forward, 
rebudgeting, pre-award costs, and no-cost extension) 
have been approved for use nationwide by all research 
sponsoring federal agencies. These “ expanded au- 
thorities” are also the core of the terms and conditions 
that apply to grants issued under the current FDP. As 
new demonstrations are developed under the FDP, 

are added to the core terms and conditions. Four- 
demonstrations have been implemented under the 
Federal Demonstration Project: Non-Competing Re- 
newals in July 1989; yen Screening in April 
1990; Documentation and Allocation Standard in July 
1990, and Rights-in- Data in July 1990. A fifth demon- 
stration, dealing with representations and certifica- 
tions, was announced in July 1989 but withdrawn that 
September. Others are in the development stage. As 
required by the letter of agreement that formalizes par- 
ticipation in the FDP, each of the participating grantee 
organizations has submitted in interim report that de- 
scribes the steps taken to implement the FDP and the 
impact of the FDP on the organization. 


157,754 

DE91013939/GAR PC A03/MF A01 
Government-Univ.-Industry Research Roundtable, 
Washington, DC. 

Indu | perspectives on innovation and interac- 
tions with universities: Summary of interviews with 
senior industrial officials. 

Feb 91, 39p DOE/ER/75498-9 

Contract FG05-89ER75498 

Sponsored by Department of Energy, Washington, DC. 


As a natural extension of earlier Government-Universi- 
} agen Research Roundtable efforts that mapped 
the diversity of university-industry research alliances, 
the Roundtable, in conjunction with the Industrial Re- 
search Institute, has examined industrial perspectives 
on how innovation occurs and on how alliances with 
universities are expected to contribute to technical 
change and competitiveness within individual compa- 
nies. This examination was carried out initially through 
individual discussions with seventeen senior research 
managers representing a range of fields of research as 
well as a variety of sizes and types of companies. The 
results of the individual interviews were summarized 
and reviewed by the industry interviewees, a few mem- 
bers of the Roundtable Council, and senior federal 
R&D officials at a meeting in October 1990. Comments 
from that meeting have been incorporated into the 
summary of the interviews presented here. 
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DE91013940/GAR PC A03/MF A01 
Government-Univ.-Industry Research Roundtable, 
Washington, DC. 

Research eg | a Near-term options. 

Feb 91, 31p DOE/ER/75498-8 

Contract FG05-89ER75498 

Sponsored by Department of Energy, Washington, DC. 


To address the financing of research facilities at uni- 
versities, colleges, and independent nonprofit re- 
search institutions, this paper outlines options for 
policy changes on which agreement and initial action 
may be possible in the near future. As used in this dis- 
cussion, the term research facilities refers to the build- 
ings, building systems (such as power and ventilation), 
and fixed equipment (for example, benches and 


hoods) that constitute the physical plant for research. 
The Research Roundtable is concerned with the vitali- 
ty of the nation’s science and engineering research 
enterprise. It was established to deepen the under- 
standing of issues that divide the partners in the re- 
search enterprise and to provide a setting for seeking 
common ground. By setting forth the overview of op- 
tions contained herein, the Roundtable aims to facili- 
tate the development, by the stake holders in the re- 
search enterprise, of specific proposals for new re- 
search facility financing policies. To the extent that 
consensus on appropriate changes emerges from dia- 
logue furthered by this paper, a basis for action will 
have been laid. 
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DE91013941/GAR PC A03/MF A01 
Government-Univ.-Industry Research Roundtable, 
Washington, DC. 

Impact of the use of expanded authorities within 
the Federal Demonstration Project. A report of the 
Productivity/Assessment Task Group of the Fed- 
eral Demonstration Pro} 

1 Feb 91, 43p DOE/ER/75498-10 

Contract FG05-89ER75498 

Sponsored by Department of Energy, Washington, DC. 


When we set out on our mission two years ago, we 
wanted to accomplish two things: expand the Demon- 
stration to a larger National project with the same level 
of effectiveness and efficiency that had developed in 
Florida, and to confirm what had been experienced in 
Florida -- increased scientific productivity as a result of 
cutting the red tape of research administration. In Flori- 
da, we clearly saw that time was being saved by trim- 
ming administrative tasks which were not adding value 
to the process. What we did not have in Florida was 
strong empirical evidence indicating that the effort 
saved was translated into scholarly activities. Not only 
has the project expanded successfully; it is now pro- 
viding the much needed confirmation that released 
time is indeed being channeled into scientific and re- 
search productivity. This report caps two years of 
streamlining, simplifying, testing and monitoring our 
approach to federal support of research. The results 
have been overwhelming. We saved time for 2501 par- 
ticipating Pls. Individually, Pls saved annually in excess 
of 5 days. This amounts to a 2% savings in their yearly 
effort. With Pls claiming they allot 10% to 20% of their 
time to administrivia required by the conditions of fed- 
eral sponsorship, this savings translates to a 15% re- 
duction in time spent on administrative tasks. 
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DE91013958/GAR PC A06/MF A02 
Government-Univ.-industry Research Roundtable, 
Washington, DC. 

Science and technology in the academic enter- 
prise: Status, trends, and issues. A discussion 


paper. 

Oct 89, 120p DOE/ER/75498-T1 

Contract FG05-89ER75498 

Sponsored by Department of Energy, Washington, DC. 


The Government-University-Industry Research 
Roundtable was organized in 1984 and in 1987, the 
Roundtable Council inaugurated a comprehensive 
review of the US academic research enterprise. The 
Council assigned this review to a Working Group of 
government officials, corporate executives, university 
administrators, and scientists. This is a discussion 
paper describing the Working Group’s progress in ana- 
lyzing the status of scientific and technological re- 
search in academic settings and identifying issues 
central to its future. It is a working document, integrat- 
ing the experiental knowledge of group members with 
quantitative analyses of available data. It should be 
noted at the outset that the quantitative information 
presented in this discussion paper primarily describes 
inputs to the academic research enterprise, such as 
financial and human resources. While some output 
measures have been developed--using publication 
and citation rates, patents, or departmental rankings-- 
they require further methodological refinement before 
they can be meaningfully incorporated into analyses of 
academic research. Reliable data on long-term trends 
in academic research quality, productivity, or efficiency 
do not exist. The purpose of this paper is to stimulate 
policy discussions--especially among individuals and 
organizations who have a direct role in funding or per- 
forming academic research. 127 figs. 
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Battelle Pacific Northwest Labs., Richland, WA. 
Communicating success: Writing about technolo- 


r= 

. F. Liebetrau. May 91, 28p PNL-SA-19310, CONF- 
9106211-1 

Contract ACO6-76RL01830 

Techno! transfer and management of federal re- 
search development (R&D), Denver, CO (USA), 4- 
14 Jun 1991. Sponsored by Department of Energy, 
Washington, DC. 


A writer of technology transfer communications is on 
the exciting “leading edge” of research and develop- 
ment. However, this form of technical communication 
utilizes a special and demanding style. To be a tech- 
nology transfer writer is to attract but not confuse, to 
be exciting but accurate, to reveal enough but not too 
much. This paper provides some valuable guidelines 
for those who practice the growing and important art of 
communication in technology transfer. 
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DE91014649/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Transfer of security technology from Sandia to in- 


ustry. 
J. D. Williams, and J. C. Matter. 1991, 16p SAND-91- 
0306C, CONF-9106198-3 

Contract ACO04-76DP00789 
1991 American Defense Preparedness Association 
(ADPA) government-industry technical symposium on 
security technology, Norfolk, VA (USA), 11-13 Jun 
1991. nsored 


d Department of Energy, Washing- 
ion, DC. 


The National Competitiveness Technology Transfer 
Act of 1989 made technology transfer a mission for the 
national laboratories. The intent is to maximize the 
benefit from public monies and to improve the eco- 
nomic position of US industry in the world marketplace. 
A key instrument created by this legislation is the Co- 
—, Research and Development Agreement 
(CRADA) between a private —- and a govern- 
ment-owned contractor-operat R&D lab. Under 
these provisions, the national laboratories can negoti- 
ate directly with industry, oe title to intellectual prop- 
erty developed in a CRADA, and withhold publication 
of commercially-valuable information developed in a 
CRADA for up to five years. Sandia National Laborato- 
ries is very proactive in the transfer of technology de- 
vel as the DOE lead laboratory for physical secu- 
rity R&D and from work for other government agen- 
cies. Specific security-related products have frequently 
evolved from ernment user needs into initial con- 
cepts foll by research and development into field 
prototypes which finally have a system design pack- 
age appropriate for transfer to industry. In the past 

ear several eg announced in the Commerce 

usiness Daily (CBD) were held with industry to 
present systems and to initiate discussions 
toward establishing a GRADA and/or granting a prod- 
uct license. Several examples and updates will be pre- 
sented to illustrate this new process for security tech- 
nology transfer from Sandia to industry. 2 refs. 
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PB91-214379/GAR PC A10/MF A03 
Smithsonian Institution, Washington, DC. 
Smithsonian Year 1990. 

30 Sep 90, 216p 


The annual report outlines activities of the Smithsoni- 
an Institution for 1990 in the areas of Research, Muse- 
ums, Public Service, and External Affairs. Also includ- 
ed is a report by the Board of Regents, a financial 
report, and an organization chart. 
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PB91-214395/GAR PC A08/MF A02 

rity of se } bre maby Point 
ears esearch ai Vv on Poin 

Loma, 1940-1990. 

M. Jacobsen. 1991, 170p 


The brief history marks the 50th anniversary of the 
Naval Ocean = Center (NOSC) and its comet 
cessor nizations. Its purpose is to recognize ani 

highlight $0 years of contribution by NOSC’s people to 
our fighting forces, afloat and ashore, our Navy, and 
our country. Many systems that the Navy now Is 
upon have their foundations at NOSC: almost all Navy 
communications systems- including virtually all of the 
satellite communications systems; command and con- 
trol systems ashore and afloat; all lightweight torpe- 
does, their fire control systems, and stand-off delivery 


systems; most of the Navy’s operational undersea, un- 
manned vehicles; and virtually all of the Navy’s under- 
sea surveillance systems. The Center has also contin- 
ually introduced advanced technology into the Fleet, 
including advanced electronics- especially microelec- 
tronics, acoustics, radar applications, signal and image 
processing, and computer science. 
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PBS1-219170/GAR PC A03/MF A01 
National Research Council, Washington, DC. Office of 
Japan Affairs. 

Scientific and Technological Relations between 
the United States and Japan: Issues and Recom- 


mendations. 

F. Press, and M. C. Harris. c1990, 39p 

Sponsored by Commission on United States-Japan 
_— for the Twenty First Century, Washington, 


Contents: Issues and Recommendations--Japanese 
Investment in Small, High Technology Corporations, 
Treatment of Multinational Companies, Support For 
Basic Research, Foreign Funding for U.S. University 
Research, Asymmetry in Training, U.S.-Japan Coop- 
eration in Science and Technology; Asymmetries And 
Potential Compiementarities--Asymmetries in Science 
and Technology, Status of Science (Table 1--U.S. and 
Japanese Shares of World Scientific Publications), In- 
dustry as the Driver of Japanese R&D (Table 2--Tech- 
nol Trade Balances--Japan and United States), 
(Table 3--Japan-U.S. Bilateral Technology Trade), 
Long-Term Strategies and Impacts, Challenges for the 
U.S. Corporate Sector, Possible Approaches. Appen- 
dix--U.S. and Japanese Strengths and Weaknesses-- 
gy | Policies and Science and Technology Capa- 
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PB91-225813/GAR PC A03/MF A01 


1 
National Science Foundation, Tokyo (Japan). Tokyo 


NSF Tokyo Reports. Report Memorandum No. 217. 
C. W. Wallace, and M. Miyahara. May 91, 12p 


Since 1988 the Japanese Prime Minister’s Council for 
Science and Technology has annually granted three- 
year research grants under the International Core 
System for Basic Research (Kokusai Ryudo Kiso 
Kenkyu). Under the program (which is also known as 
the Shosai program), each project is organized around 
a research leader in a government laboratory, with co- 
investigators recruited from within the host laboratory, 
as well as from other Japanese institutions and from 
overseas. The report provides a brief outline of the 
program, discusses opportunities for participation by 
non-Japanese researchers, and gives a ~—— of the 
new projects approved during JFY 1991 (which in- 
cludes complete contact information). For additional 
2 on the program and its origins, see PB90- 
199076. 


AERONAUTICS & 
AERODYNAMICS 


Aerodynamics 
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AD-A237 364/5/GAR PC A03/MF A01 
oe Aerospace Establishment, Farnborough (Eng- 
land). 

Asymmetric Vortex Flow Over Circular Cones. 
Technical memo. 

M. Pidd, and J. H. Smith. Mar 91, 48p Rept no. RAE- 
TM-AERO-2211 


Asymmetric vortex flow over circular cones is dis- 
cussed in the light of predictions of the single-line- 
vortex model and of measurements made by Fiddes, 
Moir and Lean in the RAE 5m Wind Tunnel. For the 
case of separation lines specified as laterally symmet- 
ric, the space of conical solutions which contains the 
symmetric solutions of Bryson is explored thoroughly. 

io more than one pair of asymmetric solutions is 
found for each combination of a separation position 


157,767 


AERONAUTICS & AERODYNAMICS 
Aerodynamics 


and a ratio of incidence to cone semi-angle, except in 
ion of space. stability of 
disturbances 


leveloping . 
state, but this is not apparent at 30 deg. 
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AD-A237 413/0/GAR PC A05/MF A02 
Lehigh Univ., Bethlehem, PA. Packard Lab. 
Three-Dimensional Vortex and Interac- 


Final rept. 1 Nov 88-1 Mar 91. 

C. R. Smith, and J. D. Walker. 30 Mar 91, 97p 
AFOSR-TR-91-0504 

Grant AFOSR-89-0065 


processes that occur in the near-wall 
lent flow at high ——— ——- is 


physical process that leads to i 
hairpin vortices near the surface is i 


AD-A237 572/3/GAR PC A04/MF A01 
Purdue Univ., Lafayette, IN. School of Mechanical En- 


ineering. 
Bolymer Drag Reduction of a Zero Pressure Gradi- 
ent 


Jechetod rere 1 89-30 Nov 90. 

J. E. Koskie, and W. G. Tiederman. Feb 91, 59p 
Rept no. PME-FM-91-1 

Contract N00014-83-K-0183 


The objective of this portion of the program was to de- 
termine the r of a zero pressure gradient 
boundary layer to slot injection of drag reducing poly- 
mer solution. Attention was focused on the region far 
downstream of the injector. T it velocity 
data were acquired with a laser velocimeter. 
Mean concentration data were measured using a laser 
induced fluorescence technique. A 1000 ppm solution 
of Separan AP-273 was injected into the boundary 
layer at 1 and 2 times the flow rate of the linear sub- 
layer. Results are based on two component velocity 
profiles and concentration profiles at four locations 
Gomnctanesn of anit, Thess tenia ceaanenes 
momentum thickness Reynolds numbers of 2478, 
2978, 3527 and 3935 in an unmodified Newtonian 
boundary layer. In dimensionless distance from the 
slot they vary from 52 to 144 times the boundary layer 
thickness at the slot and 29000 to 81000 wall units 
using the unmodified Newtonian inner variables at the 
slot. There are two major conclusions from the present 
data. First, the sum of the viscous shear and Reynolds 
stresses in polymer drag 

does not always account f 

the inner region of the bou! 


region of the mean velocity profi 

reduced flow may increase over 

The latter feature may depend on the type 
additive. 
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AD-A237 811/5/GAR PC A03/MF A01 
Pennsylvania State Univ., State College. Applied Re- 
search Lab. 
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from ‘Revue d’ 

Technical memo. 

R. C. Marboe, and R. M. Weyer. 25 Jun 91, 31p 
Rept no. PSU-ARL-TM-91-120 

Contract NO003: 


9-88-C-0051 
Trans. of Revue d’Acoustique (France) n73 30p 1985. 


The paper ‘Bruit d’un profil dans un e’coulement’, 4 P. 
Garcia and P. Gerard, has been translated into ng 
lish. The paper originally was published in Revue d’A- 
coustique, No 73, 1985 2/2 by Office National d’E- 
tudes et de Recherches Aerospatiales (ONERA). The 
work, ‘Airfoil noise in air flow’, describes measure- 
ments of the wave number spectrum of the turbulent 
indary layer induced pressure field in the vicinity of 
the airfoil trailing edge. An estimate of radiated noise 
using modifications to the theories of Howe and H 
son is made. The paper is significant because of the 
| ee agreement between the measurements of 
rooks and Hogdson (1980) and a predicted radiated 
noise level based on a measured —o fluctuat- 
yo 4 pee wrt wave number spectrum with measured far 
ield radiated noise. An effect of array element separa- 
tion distance on measured convection velocity is also 


Translation of Airfoil Trailing Edge Noise Article 
Acoustique’. 
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AD-A237 844/6/GAR PC A02/MF A01 
Wisconsin Univ.-Madison. Center for Mathematical 
Sciences 


Problems in Nonlinear Continuum Dynamics. 
Final rept. 15 Sep 87-14 Apr 91. 

M. Slemrod. 14 May 91, 7p AFOSR-TR-91-0594 
Grant AFOSR-87-0315 


Slemrod’s research in 1990-1991 centered on two 
issue: (1) the kinetics of coagulation processes, (2) be- 
havior of discrete velocity models in the kinetic 
of gases. In the first area Slemrod has (a) given a new 
method for solving the special class of coagulation 
equations which exhibit gelatin and (b) derived and 
proved existences of similarity solutions for — 
tion equations with diffusion. In the second area Slem- 
rod has used his ‘relaxed invariance principle’ method 
prove weak decay to equilibrium for the Broadwell 
model at ne in the case of specularly reflec- 
conditions. 


DE91014731/GAR PC A06/MF A02 
New York Univ., NY. Courant Inst. of Mathematical Sci- 


ences. 
Comparison of the potential and the Euler formula- 
_— of the equations of motion for transonic 


K. McGrattan. May 91, 110p DOE/ER/25053-4 
Contract FG02-88ER25053, Grant DMS-900024P 
Sponsored by Department of Energy, Washington, DC. 


This report discusses the following topics: models of 
transonic flow; the BGKM computer code; wave drag 
and the entropy inequality; supercritical airfoil compu- 
tations; and vortex dynamics. 
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DE91014737/GAR 

Los Alamos National Lab., NM. 
and reshock of an unstable fluid interface. 

R. F. Benjamin. 1991, 19p LA-UR-91-2003, CONF- 

9106222-2 

Contract W-7405-ENG-36 

Workshop on physics of compressible, turbulent 

panne Tae < nee (France), 17-19 Jun 1991. Spon- 

sor 


PC A03/MF A01 


Department of Energy, Washington, DC. 
Difficulties with experimental studies of the Richtmyer- 
sane he one eg mera We consider optical 

ems for explosiv iven experiments with liq- 
uids, and the problems of the interfacial membrane 
and diffusion in experiments with gases. We show how 
the membrane i deviation from impulsive load- 
ing zs peas ole interface. a summarize 
recei of our experiments with a perturbed 
interface between _—- and show how accelerative 
instabilities can affect an equation-of-state experi- 
ment. 15 refs., 5 figs. 
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N91-25102/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 


6 VOL. 91, No. 21 


Applications of Higher Harmonic Control to Hinge- 
less Rotor Systems. 

K. Nguyen, and |. Chopra. Mar 91, 15p NAS 
1.15:103846, A-90263, NASA-TM-103846 

Previously Announced in laa as A91-28471. 


A comprehensive analytical formulation was devel- 
oped to predict the vibratory hub loads of a helicopter 
rotor system in forward flight. This analysis is used to 
calculate the optimal higher harmonic control inputs 
and associated actuator power required to minimize 
these hub loads. The present formulation is based on a 
finite element method in space and time. A nonlinear 
time domain, unsteady aerodynamic model is used to 
obtain the airloads, and the rotor induced inflow is cal- 
culated using a nonuniform inflow model. Predicted vi- 
bratory hub loads are correlated with experimental 
data from a scale model rotor. Results of a parametric 
study on a hindgeless rotor show that blade flap, lag 
and torsion vibration characteristics, offset of blade 
center of mass from elastic axis, offset of elastic axis 
from quarter-chord axis, and blade thrust greatly affect 
the higher harmonic control actuator power require- 
ment. 
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N91-25103/3/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Low-Speed, Powered Ground Effects of a Generic, 
Hy ic Configuration. 

G. M. Gatlin. 1990, 62p NAS 1.60:3092, L-16861, 
NASA-TP-3092 


A study was undertaken in the NASA Langley 14- by 
22-foot subsonic tunnel to determine the low-speed 
aerodynamic characteristics of a powered, generic, hy- 
personic configuration in ground effect. The model 
was a simplified configuration consisting of a triangular 

forebody, a rectangular mid-section which 
housed the flow through, an ejector type propulsion 
simulation system, and a rectangular wedge afterbody. 
Additional model components included a delta wing, a 
rectangular wedge for: , inlet fences, exhaust flow 
deflectors, and aft ences. Aerodynamic force 
and moment data were obtaind over an angle of attack 
range from -4 to 18 degrees while model height above 
the tunnel floor was varied from 1/4 inch to 6 feet. 
Variations in freestream dynamic pressure, from 10 psf 
to 80 psf, and engine ejector pressure yielded a range 
of thrust coefficients from 0 to 0.8. 
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N91-25104/1/GAR PC A05/MF A01 
High Technology Corp., Hampton, VA. 

—— of Transition-Region Models: Test Cases 
a 


ta. 
B. A. Si , S. Dinavahi, and V. lyer. May 91, 84p 
NAS 1.26:4371, NASA-CR-4371 

Contracts NAS1-18240, NAS1-18599 

Prepared in Cooperation with Vigyan Research Asso- 
ciates, Inc., Hampton, VA. 


Mean flow quantities in the laminar turbulent transition 
region and in the fully turbulent region are — 
with different models incorporated into a 3-D indary 
layer code. The predicted quantities are compared 
with experimental data for a large number of different 
per = the suitability of the models for each flow is 
evaluated. 


PC A03/MF A01 
ice Administration, 
inter. 
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N91-25106/6/GAR 

Nati Aeronautics and 
Cleveland, OH. Lewis Research 
Evaluation of Panel Code Predictions with Experi- 
mental Results of Inlet Performance for a 17-inch 


Ducted Prop/Fab Simulator Operating at Mach 0.2. 


D. R. Boldman, C. lek, D. P. Hwang, R. J. Jeracki, 
and M. Larkin. 1991, 18p NAS 1.15:104428, E-6261, 
NASA-TM-104428 

Presented at the 27TH Joint Propulsion Conference, 
Sacramento, CA, 24-27 Jun. 1991; Sponsored by Aiaa, 
Sae, Asme, and the American Society for Electrical 
Engineers. 


An axisymmetric panel code was used to evaluate a 
series of ducted propeller inlets. The inlets were tested 
in the Lewis 9 by 15 Foot Low Speed Wind Tunnel. 
Three basic inlets having ratios of shroud length to 
propeller diameter of 0.2, 0.4, and 0.5 were tested with 
the Pratt and Whitney ducted gene simulator. A 
fourth hybrid inlet consisting of the shroud from the 
shortest basic inlet coupled with the spinner from the 
largest basic inlet was also tested. This later configura- 


tion represented the shortest overall inlet. The simula- 
tor duct diameter at the propeller face was 17.25 
inches. The short and long spinners provided hub-to- 
tip ratios of 0.44 at the propeller face. The four inlets 
were tested at a nominal free stream Mach number of 
0.2 and at angles of attack from 0 degrees to 35 de- 
grees. The panel code method incorporated a simple 
two-part separation model which yielded conservative 
estimates of inlet separation. 
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N91-25107/4/GAR PC A03/MF A01 

Quiet Flow Ludwieg Ti bet Study of Transition i 
Ww ube for of Trai in 

Compressible Boundary Layers: Design and Feasi- 

bility. 

inet Report, 1 May 1990 - 1 May 1991. 

S. P. Schneider. 27 Jun 91, 34p NAS 1.26:188499, 

NASA-CR-188499 

Contract NAG1-1133 


Laminar-turbulent transition in high speed boundary 
layers is a complicated problem which is still poorly un- 
derstood, partly because of experimental ambiguities 
caused by operating in noisy wind tunnels. The NASA 
rr experience with quiet tunnel design has been 
used to design a quiet flow tunnel which can be con- 
structed less expensively. Fabrication techniques have 
been investigated, and inviscid, boundary layer, and 
stability computer codes have been adapted for use in 
the nozzle design. Construction of such a facility 
seems feasible, at a reasonable cost. Two facilities 
have been proposed: a large one, with a quiet flow 
region large enough to study the end of transition, and 
a smaller and less expensive one, capable of studying 
low Reynolds number issues such as receptivity. Fund- 
ing for either facility remains to be obtained, although 
key facility elements have been obtained and are 
poe | integrated into the existing Purdue supersonic 
facilities. 


157,776 
N91-25113/2/GAR PC A07/MF A02 
General Motors Corp., Indianapolis, IN. 

f Advanced Counterrotation Blade 
Configuration Concepts for High Turboprop 
— Task 2: Unsteady Ducted Propfan Analy- 


Final oo 

E. J. Hall, R. A. Delaney, and J. L. Bettner. May 91, 
132p NAS 1.26:187106, NASA-CR-187106 
Contract NAS3-25270 

Original Contains Color Illustrations. 


The primary ge was the development of a time 
dependent 3-D Euler/Navier-Stokes aerodynamic 
analysis to predict unsteady compressible transonic 
flows about ducted and unducted propfan propulsion 
systems at angle of attack. The resulting computer 
codes are referred to as Advanced Ducted Propfan 
Analysis Codes (ADPAC). A computer program user’s 
manual is presented for the ADPAC. Aerodynamic cal- 
culations were on a four stage Runge-Kutta 
time marching finite volume solution technique with 
added numerical dissipation. A time accurate implicit 
residual smoothing operator was used for unsteady 
flow predictions. For unducted propfans, a single H- 
grid was used to discretize each blade passage of 
the complete propeller. For ducted propfans, a cou- 
pled system of five grid blocks utilizing an embedded C 
grid about the cowl leading edge was used to discre- 
tize each blade passage. Grid systems were generat- 
ed by a combined al aic/elliptic algorithm devel- 
specifically for ducted propfans. Numerical cal- 
culations were compared with experimental data for 
both ducted and unducted flows. 
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N91-25114/0/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 
Computational and Experimental Analysis of 
Joined-Wing Aerodynamics. 

N. Hirose, T. Ohnuki, M. Hashimoto, and M. 
Ishikawa. Nov 90, 24p NAL-TR-1088T 

In Japanese; English Summary. 


Aerodynamic characteristics of a joined wing were in- 
vestigated by computational methods and by a low 
speed wind tunnel experiment for the purpose of un- 
derstanding the aerodynamic characteristics and ad- 
vantages of such a wing over conventional configura- 
tions, and to examine the feasibility of using it in a prac- 
tical application. Extended lifting line theory, the three 





dimensional potential flow panel method, and the finite 
difference method were used. 
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wot-251 1 5/7/GAR i PC A03/MF A01 
atior erospace Lab., Tokyo (Japan). 

Vv Measurements inside 


the Leading Edge 
Vortex Formed on a delta Wing. 
K. Rinoie, A. lwasaki, T. Fujita, and H. Fujieda. Nov 
90, 22p NAL-TR-1087 
In Japanese; English Summary. 


Measurements were made to investigate the three di- 
mensional structure of the leading edge vortex formed 
on a delta wing with a 60 degree sweep. The behavior 
of the vortex was studied by means of a lift measure- 
ment, surface pressure measurements and flow visual- 
ization tests. Mean velocities and velocity fluctuations 
were measured using a laser two focus velocimeter 
(L2F). The flow pattern inside the secondary separa- 
tion vortex is shown from the results of the above 
measurements. The relationship between the mean 
velocities and the velocity fluctuations are also shown. 
Since this was the first time the L2F had been used in 
the NAL gust wind tunnel, the problem of the present 
experimental method using the L2F is discussed. 


157,779 

NOTZSII6/5/GAR wenn PC A03/MF A01 
ati erospace ., TOkyo (Japan). 

Investigation of a Two-Dimensional Hybrid Lam- 

inar Flow Control Airfoil at High Subsonic Flow. 

Part 1: Aerodynamic Charact of a Basic Air- 

foil NLAM78. 

O. Nonaka, Y. Ishida, M. Sato, and H. Kanda. Aug 

90, 27p NAL-TR-1076 

In Japanese; English Summary. 


The experimentally determined aerodynamic charac- 
teristics of the NLAM 78 airfoil section, a natural-lam- 
inar airfoil, over the Mach number range 0.6 to 0.85 
and angles of incidence from -1 to 4 as well as the 
Reynolds numbers 8, 16, and 32 million, respectively. 
The airfoil section was selected as the basic airfoil for 
the hybrid laminar flow control airfoil study, which is 
described. The test was executed in the NAL two di- 
mensional transonic wind tunnel with a test section of 
0.3 x 1.0 m where measurements of the static pressure 
on the airfoil surfaces and the wake traverse were 
made. The test has shown that natural laminar airfoil 
characteristics are maintained for a flow condition of 
Mach numbers as high as 0.8 and angles of incidence 
up to 1 ree, and that the lift to drag ratio for the 
condition takes very high values of 72 to 85 depending 
on the Reynolds number. Also, it shows that for the 
flow condition, the drag divergence Mach number is 
about 0.82 and drag creep tay age are rarely ob- 
served. Comparisons with the flight data shows quite 
satisfactory agreement. Also, comparison with some 
supercritical airfoil with almost the same thickness 
ratio as the present airfoil confirms the superiority of 
ba aerodynamic characteristics of the NLAM 78 air- 
oil. 


157,780 

N91-25117/3/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Low-Diffusion Rotated Upwind Schemes, Multigrid 
and Defect Corrections for Steady, Multi-Dimen- 
sional Euler Flows. 

— cNov 90, 15p CWI-NM-R9021, ETN-91- 


Sponsored by Esa; Avions Marcel Dassault-Breguet 
Aviation; and Netherlands Organization for the Ad- 
vancement of Research. Presented at 3RD European 
Conference on Multigrid Methods, Bonn, Fed. Repub- 
lic of Germany, 1-4 Oct. 1990. 


Two simple, multidimensional upwind discretizations 
for the steady Euler equations are derived, with the 
emphasis on both accuracy and solvability. The multi- 
dimensional upwinding consists of applying a one di- 
mensional Riemann solver with a locally rotated left 
and Ya state: the rotation angle depending on the 
local flow solution. First, a scheme is derived for which 
smoothing analysis of point Gauss-Seidel relaxation 
shows that despite its rather low numerical diffusion, it 
still enables a good acceleration by multigrid. Next, a 
scheme is derived which does not have any numerical 
diffusion in crosswind direction, and of which conver- 
gence analysis shows that its corresponding discre- 
tized equations can be solved efficiently by means of 
defect correction iteration within the inner multigrid it- 
eration the first scheme. For the steady two dimen- 
sional Euler equations, numerical experiments are per- 


formed for some supersonic test cases with an oblique 
contact discontinuity. The numerical experiments are 
performed for some supersonic test cases with an ob- 
lique contact discontinuity. The numerical results are in 
good agreement with the theoretical predictions. Com- 
parisons are made with results obtained by standard, 
grid aligned upwind schemes. The grid decoupled re- 
Sults obtained are promising. 


157,781 

N91-25145/4/GAR heh F W os A03/MF A01 
ational Aerospace Lab., Tokyo (Japan). 

Estimation of the A from 

ae ee a eee oem eee 


Oct 90, 44p NAL-TR-1083 
In Japanese; English Summary. 


Flight tests of the short takeoff and landing (STOL) re- 
search aircraft ASKA, developed by the National Aero- 
space Laboratory, were conducted in 1986. Accelera- 
tion responses due to turbulence at subcritical 

were obtained. To estimate the aeroelastic character- 
istics, the acceleration responses were applied to the 
method for estimating flutter or a bou! 

from random responses with the aid of the autoregres- 
sive process and the mixed autoregressive moving av- 
erage process. The procedures and results of the esti- 
mations are given. 


157,782 

N91-25336/9/GAR PC A06/MF A02 
Johns Hopkins Univ., Columbia, MD. Chemical Propul- 
sion Information Agency. 

Computational Fluid ics Code Validation/ 
Calibration. Jannaf Ai thing Propulsion Sub- 
pan Workshop: High-Speed Iniet Forebody 
int 

C. T. Hudson. Jan 91, 103p CPIA-PUBL-551 

Contract N00014-91-C-0001 

Workshop Held in Reno, Nv, 10-11 Jan. 1991. 


No abstract available. 


157,783 
N91-25337/7/GAR 

(Order as N91-25336/9/GAR, PC sae —4 
Science Mg pee International Corp., Fort Wash- 
ington, Pa. Fluid and Propulsion Sciences Operation. 
ations on Cfd and Turbulence Model Vali- 
dation/Calibration for the Simulation of High- 


Speed Propuisive Flowfields. 

S. M. Dash. Jan 91, 25p SAIC/FW-TP-210 

In Jhu, Computational Fluid ics Code Valida- 
tion/Calibration. Jannaf Airbreathing Propulsion Sub- 
committee Workshop: High- Inlet Forebody 
Interactions p 3-30 (See N91-25336 17-34). 


Observations on CFD and turbulence model valida- 
tion/calibration for the simulation of high-speed pro- 
pulsive flowfields are presented in the form of the 
view-graphs. The following topics are covered: the 
major pitfalls in the validation J pe CFD codes/ 
basic attributes; SAIC/FPSO CFD code philosophy; 
FN NS computer codes with advanced thermo- 
ne ee speed propulsive problems analyzed 
by CFD ls of increasing complexity; and four 
levels of code validation. 


157,784 
N91-25338/5/GAR 
(Order as N91-25336/9/GAR, PC A06/MF 


) 
National Aeronautics and Space Administration, 
Hampton, VA. ——— Research Center. 
Tests in Helium Illustrate High Mach Number iniet- 
Forebody Interactions. 
J. Weidner, and C. Trexler. Jan 91, 18p : 
In Jhu, Computational Fluid Dynamics Code Valida- 
tion/Calibration. Jannaf Airbreathing Propulsion Sub- 
committee Workshop: High-Speed Inlet Forebody In- 
ternactions p 31-48. 


High Mach helium tests are described in the form of 
the view-graphs. The following topics are included: 
high-speed inlet-forebody interaction tests; helium 
tunnel; boundary layer approaching inlet; ramp surface 
pressure distribution; static pressure on ramp; and 
pressure variation across wedge and ramp. 


157,785 
N91-25339/3/GAR 
(Order as N91-25336/9/GAR, PG eae -4 


157,789 


AERONAUTICS & AERODYNAMICS 
Aerodynamics 


Sverdrup Technology, Inc., Arnold AFS, TN. 

Cfd Calibration and Application to anaeke of 
Flow T: Devices for Simulating In- 
fluences on Aircraft iniet Flows. 

D. K. Beale, J. C. Adams, and M. S. Collier. Jan 91, 
19p 

In Jhu, Computational Fluid Dynamics Code Valida- 
tion/Calibration. Jannaf Airbreathing Propulsion Sub- 
committee Workshop: Hig! Inlet Forebody 
Interactions p 49-69. 


CFD calibration and application to the design of flow 
Asp , , - infl an 


fi . t . - 
inetallation: role of CFD design of forebody simulators; 
CFD requirements from experimentalist s 


fi 

plan; C 

experiments; CFD model 
free-jet CFD calibration results. 


configuration; and 


157,786 


N91-25340/1/GAR 
(Order as N91-25336/9/GAR, PC — MF 


01) 
North Carolina —_ Univ. at —— De atieniad. 
Experimental Investigation of a 
mensional Sidewall Scramjet iniet at 
Mach 10. 
in rs W Computational Pid Dynamics Code Valida 
n Jhu, ics - 
tion/Calibration. Jannaf Airbreathing Propulsion Sub- 
committee Workshop: Hi Inlet Forebody 
Interactions p 71-85. 


Experimental investigation of a generic 2-D sidewall 
compression scramjet inlet at Mach 10 is presented in 
the form of the view-graphs. The following 

areas are covered: propulsion-airframe integration; 
Mach 10 tunnel injection system; 2-D inviscid internal 
shock interactions; region of spillage due to internal 
shock structure; ic simulation; aerothermo- 
dynamic loading; and results from wind tunnel block- 
age tests. 


157,787 


N91-25341/9/GAR 
(Order as N91-25336/9/GAR, PC ar 


National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Aerospace Plane Design e 


—— 
. B. Mehta. Jan 91, 4p : , 
In Jhu, Computational Fluid Dynamics Code Valida- 


tion/Calibration. Jannaf Airbreathing Propulsion Sub- 
committee Workshop: Hig Inlet Forebody 
Interactions p 87-92. 


The aerospace plane design chal is presented in 
ing topics are 


the form of the view-graphs. The fo 

included: the CFD design technology development; 
CFD validation vs. measurable fluid dynamics valida- 
tion; and discussion of results. 


157,788 


N91-25342/7/GAR 
(Order as N91-25336/9/GAR, PC wea 


McDonnell Douglas Research Labs., St. Louis, MO. 
Computation of Inlet/Forebody Interaction Flow- 
fields. 
R. K. Agarwal. Jan 91, 38p : 

In Jhu, Computational Fluid Dynamics Code Valida- 
tion/Calibration. Jannaf Airbreathing Propulsion Sub- 
committee Workshop: Hig) Inlet Forebody 
Interactions p 93-130. 


Computation of inlet/forebody interaction flowfields is 
presented in the form of the view-graphs. The main 
objective was to develop 3-D Navier-Stokes capability 
which can be used to compute hypersonic, 
chemically reacting flowfields. 


157,789 
N91-25343/5/GAR 

(Order as N91-25336/9/GAR, PC en 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
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AERONAUTICS & AERODYNAMICS 
Aerodynamics 


Numerical Study of Hypersonic Forebody/inlet In- 
— Problem. 

A. Kumar. Jan 91, 21p 

In Jhu, Computational Fluid Dynamics Code Valida- 
tion/Calibration. Jannaf Airbreathing Propulsion Sub- 
committee Workshop: High- Inlet Forebody 
Interactions p 131-154. 


A numerical study of hypersonic forebody/inlet inte- 
gration problem is presented in the form of the view- 
graphs. The following topics are covered: physical/ 
chemical modeling; solution procedure; flow condi- 
tions; mass flow rate at inlet face; heating and skin fric- 
tion loads; 3-D forebogy/inlet integration model; and 
sensitivity studies. 


157,790 
N91-25344/3/GAR 
(Order as N91-25336/9/GAR, PC A06/MF 

: A01) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Navier-Stokes Simulation of Inlet Flow Fields-Ex- 

imental Verification. 

. J. wo and D. P. Bencze. Jan 91, 23p 

In Jhu, Computational Fluid Dynamics Code Valida- 
tion/Calibration. Jannaf Airbreathing Propulsion Sub- 
committee Workshop: High Inlet Forebody 
Interactions p 155-177. 


The objectives were to develop a state-of-the-art nu- 
merical capability for the prediction of internal and ex- 
ternal flow fields, validate the Navier-Stokes solution 
for internal flows, treat realistic diffuser inlet systems, 
and provide a technical base for inlet system design. 
Progress is reported in viewgraph form. 


157,791 
N91-25345/0/GAR 

(Order as N91-25336/9/GAR, PC A06/MF 

A01 
National Aeronautics and Space Administration, Mot, 
fett Field, CA. Ames Research Center. 
of Inlet Performance Predictions to Cfd 
and Physical Modeling. 
S. L. Lawrence. Jan 91, 15p 


in Jhu, Computational Fluid Dynamics Code Valida- 
poet ng ae * omengt ey 2 Ision Sub- 
committee : Hi niet Forebody In- 
teractios p 179-195. is 


An overview is given of compressible Navier Stokes 
codes and up-wind solvers. Code validation efforts, 
inlet analysis requirements, and computational fluid 
dynamics modeling uncertainties are covered. Infor- 
mation is given in viewgraph form. 


157,792 
N91-25346/8/GAR 
(Order as N91-25336/9/GAR, PC — 
01) 
a. and Whitney Aircraft Group, West Palm Beach, 


Validation of Cfd Codes for Inlet Flows. 

S. A. Syed. Jan 91, 17p 

In Jhu, Computational Fluid Dynamics Code Valida- 
tion/Calibration. Jannaf Airbreathing Propulsion Sub- 
committee Workshop: High- Inlet Forebody 
Interactions p 197-213. 


Calibration requirements for computational fluid dy- 
namics codes are given. Topics covered include lam- 
inar flow e iments, attached flow, separated flow, 
and shock/boundary layer interaction. Information is 
given in viewgraph form. 


157,793 
N91-25347/6/GAR 
(Order as N91-25336/9/GAR, PC A06/MF 
A 


01) 

Grumman Aerospace Corp., Bethpage, NY. 

Simulations for Fighter and Hyper- 
sonic Vehicle Inlet-Forebody interactions. 
Cc. W. . Jan 91, — 
In Jhu, Computational Fluid Dynamics Code Valida- 
tion/Calibration. Jannaf Airbreathing Propulsion Sub- 
committee Workshop: High- Inlet Forebody 
Interactions p 215-241. 


Euler method characteristics, an F-14 eee geom- 
etry model and shock wave pattern predicted by Euler 
a is, prediction of F-14 inlet pressure recovery 
levels, a fuselage induced inlet flow field comparison, 
avionic integration, and h nic vehicle inlet inte- 
gration are among the topics covered. Information is 
given in viewgraph form. 
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157,794 


N91-25348/4/GAR 
(Order as N91-25336/9/GAR, PC — MF 


01) 
McDonnell Douglas Corp., St. Louis, MO. 
H Forebody-iniet Code Validation Expe- 
rience at Mcair. 
R. R. Cosner. Jan 91, 19p 
In Jhu, Computational Fluid Dynamics Code Valida- 
tion/Calibration. Jannaf Airbreathing Propulsion Sub- 
committee Workshop: High- Inlet Forebody 
Interactions p 251-269. 


The objectives of the validation were to establish the 
capabilities of the analysis code, define the require- 
ments to attain the best results within auleaane: 
and to evaluate the analysis code for ified engi- 
neering applications. Topics covered include products 
of the computational fluid dynamics (CFD) validation, 
levels of validation, key elements of the validation 
study, a 2-D inlet model, 2-D inlet model flow field fea- 
tures, the grid density effect on pitot pressure profiles, 
cowl pressure time histories, inlet surface pressure, 
inlet surface heating rate, and inlet CFD validation test- 
ing approaches. Information is given in viewgraph 
orm. 


157,795 


N91-25349/2/GAR 
(Order as N91-25336/9/GAR, PC ~~ 


) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Cfd Validation for Forebody inlet interactions. 
J. G. Marvin. Jan 91, eg? 
In Jhu, Computational Fluid Dynamics Code Valida- 
tion/Calibration. Jannaf Airbreathing Propulsion Sub- 
committee Workshop: High-S; Inlet Forebody 
Interactions p 271-296. 


Topics covered include the computational fluid dynam- 
ics (CFD) task force philosophy, a road map for CFD 
code validation, computer code validation require- 
ments for forebodies and inlets, the criteria for choos- 
ing recommended experiments, an all-body hyper- 
sonic experiment, and centerline heat transfer. Infor- 
mation is given in viewgraph form. 


157,796 


N91-25352/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
= Field, 1 — — a. die , 

eroacou and Aerodynamic Appi ns Oo 
the Theory of Nonequilibrium Th namics. 
W. C. Horne, C. A. Smith, and K. Karamcheti. Jun 
91, 26p NAS 1.60:3118, A-90084, NASA-TP-3118 


Recent developments in the field of nonequilibrium 
thermodynamics associated with viscous flows are ex- 
amined and related to developments to the under- 
standing of specific phenomena in aerodynamics and 
aeroacoustics. A key element of the nonequilibrium 
theory is the principle of minimum entropy production 
rate for steady dissipative processes near equilibrium, 
and variational calculus is used to apply this principle 
to several examples of viscous flow. A review of none- 
quilibrium thermodynamics and its role in fluid motion 
are —— Several formulations are presented of 
the local entropy production rate and the local energy 
dissipation rate, two quantities that are of central im- 
portance to the theory. These expressions and the 
principle of minimum entropy production rate for 
steady viscous flows are used to identify parallel-wall 
channel flow and irrotational flow as having minimally 
dissipative velocity distributions. Features of irrota- 
tional, steady, viscous flow near an airfoil, such as the 
effect of a radius on circulation, are also 
found to be compatible with the minimum principle. Fi- 
nally, the minimum principle is used to interpret the sta- 
bility of infinitesimal and finite amplitude disturbances 
in an initially laminar, parallel shear flow, with results 
that are consistent with experiment and linearized hy- 
drodynamic stability theory. These results suggest that 
a thermodynamic approach may be useful in unifying 
the understanding of many diverse phenomena in 
aerodynamics and aeroacoustics. 


157,797 


N91-25365/8/GAR 
Arizona State Univ., Tempe. 


PC A05/MF A01 


Near-Wall Modeling of Compressible Turbulent 
Flow. 

Semiannual Progress Report, 1 Jan. - 30 Jun. 1991. 
R. M. C. So. 30 Jun 91, 79p NAS 1.26:188608, 
NASA-CR-188608 

Contract NAG1-1080 


A near-wall two-equation model for compressible flows 
is proposed. The model is formulated by relaxing the 
assumption of dynamic field similarity between com- 
pressible and incompressible flows. A postulate is 
made to justify the extension of incompressible 
models to ammount for compressibility effects. This re- 
quires formulation the turbulent kinetic energy equa- 
tion in a form similar to its incompressible counterpart. 
As a result, the compressible dissipation function has 
to be split into a solenoidal part, which is not sensitive 
to changes of compressibility indicators, and a dilata- 
tional part, which is directly affected by these changes. 
A model with an explicit dependence on the turbulent 
Mach number is proposed for the dilatational dissipa- 
tion rate. 


157,798 


N91-25367/4/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 
haracterization of Flow in a Scroll Duct. 

Final Report, Nov. 1983 - Jan. 1985. 

E. K. Begg, and J. C. Bennett. Jan 85, 45p NAS 

1.26:188612, NASA-CR-188612 

Contract NAG3-484 


A quantitative, flow visualization study was made of a 
partially elliptic cross section, inward curving duct 
(scroll duct), with an axial outflow through a vaneless 
annular cutlet. The working fluid was water, with a 
Re(d) of 40,000 at the inlet to the scroll duct, this 
Reynolds number being representative of the condi- 
tions in an actual gas turbine scroll. Both still and high 

moving pictures of fluorescein dye injected into 
the flow and illuminated by an argon ion laser were 
used to document the flow. Strong secondary flow, 
similar to the secondary flow in a pipe bend, was found 
in the bottom half of the scroll within the first 180 degs 
of turning. The pressure field set bo by the turning duct 
was strong enough to affect the inlet flow condition. At 
90 dogs couietean, the large scale secondary flow 
was found to be oscillatory in nature. The exit flow was 
nonuniform in the annular exit. By 270 degs down- 
stream, the flow appeared unorganized with no distinc- 
tive secondary flow pattern. Large scale structures 
from the upstream core region appeared by 90 degs 
and continued through the duct to reenter at the inlet 
section. 


157,799 


N91-25368/2/GAR PC A07/MF A02 
Technische Hogeschool Delft (Netherlands). 
Frequency Analysis of Fluids and Fluid-Structure 
stems. 
.S. Thesis. 
R. M. S. M. Schulkes. 1991, 149p ETN-91-99428 


The motion and eigenfrequencies of fluids in rigid and 
flexible containers is studied with consideration of the 
linearized equations, that is, starting from the static 
configuration of the system only small perturbations 
are considered with respect to this static state so that 
all nonlinear products of small quantities may be ne- 
glected. This procedure implies that the static configu- 
ration of the system must be known. For a fluid with a 
capillary free surface this means that the shape of the 
static capillary free surface has to be determined. A 
solution procedure for this problem is found. Oscilla- 
tions of an inviscid fluid subjected to edge constraints 
are studied analytically and it is shown how the prob- 
lem can be treated when the conditions on the capil- 
lary surface are rewritten by means of Green’s func- 
tions. The finite element method is used to discretize 
the equations governing the motion of an incompress- 
ible, viscous fluid with a capillary free surface. This 
leads to a generalized eigenvalue problem solvable b: 
an inverse iteration procedure which is effective in cal- 
culating eigenfrequencies of fluid oscillations in com- 
plex geometries. Oscillations of a viscous fluid in a 
flexible container are studied for two geometries. 


157,800 

N91-25739/4/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 





High-Order Polynomial Expansions (HOPE) for 
Flux-Vector Splitting. ei . . 

M. Liou, and C. J. Steffen. 1991, 7p NAS 
1.15:104452, E-6293, NASA-TM-104452 

Presented at the International Conference on Compu- 
tational Engineering Science, Melbourne, Australia, 
11-16 Aug. 1991. 


The Van Leer flux splitting is known to produce exces- 
sive numerical dissipation for Navier-Stokes calcula- 
tions. Researchers attempt to remedy this deficiency 
by introducing a higher order polynomial expansion 
(HOPE) for the mass flux. In addition to Van Leer’s 
Splitting, a term is introduced so that the mass diffusion 
error vanishes at M equals 0. Several splittings for 
pressure are proposed and examined. The effective- 
ness of the HOPE scheme is illustrated for 1-D hyper- 
sonic conical viscous flow and 2-D supersonic shock- 
wave boundary layer interactions. Also, the authors 

ive the weakness of the scheme and suggest areas 
or further investigation. 


157,801 

PB91-219055/GAR PC A03/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Atmospheric Research and Exposure As- 
sessment Lab. 

Video Image Analysis System for Concentration 
Measurements and Flow Visualization in Building 
Wakes. 

Journal article. 

J. T. Lee, D. L. Call, R. E. Lawson, W. E. Clements, 
and D. E. Hoard. c1991, 17p EPA/600/J-91/147 
Pub. in Atmospheric Environment, v25A n7 p1211- 
1225 1991.Color illustrations reproduced in black and 
white. Prepared in cooperation with Los Alamos Na- 
tional Lab., NM. 


A video image analysis technique for concentration 
measurements and flow visualization was developed 
for the study of diffusion in building wakes and other 
wind tunnel flows. Smoke injected into the flow was 
a from above with a video camera, and 
the vi signal was digitized in real time during the 
experiment and during playback with a video image 
analysis system. The relation between the digitized 
smoke intensity and the vertically integrated concen- 
tration of smoke icles was obtained from calibra- 
tion experiments in which the smoke was replaced by 
a mixture of ethane and air. The time-averaged verti- 
cally-integrated concentration of the ethane tracer was 
measured at discrete points throughout the flow field 
and correlated with the time-averaged smoke intensity 
data. After the system was calibrated, the instantane- 
ous and time-averaged fields of vertically integrated 
concentration were obtained by simply photographing 
the smoke plume. Color-contoured images of the 
plume were created and displayed in real time thus 
creating a pseudo-color movie that was very useful for 
flow visualization. The technique was used to study the 
effects of building geometry and source location on 
the concentration and flow patterns in building wakes. 
(Copyright (c) 1991 Pergamon Press plc.) 


157,802 

PB91-219436/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Development of an Advanced Panei Method for 
— Configurations in Subsonic Compressi- 
ble Flow: Application to the Computation of the 
Potential Flow through Ducts. 

C. M. van Beek. 19 Jan 87, 49p NLR-TR-880010U 
Sponsored by Nederlands Inst. voor Vliegtuigontwik- 
keling en Ruimtevaart, Delft. 


The application of a ow integral or panel method 
to duct flows is described. The method is capable of 
computing the three dimensional, steady state, sub- 
sonic, linearized (Prandtl-Glauert) potential flow about 
general configurations. The method is characterized 
by the application of a Dirichlet boundary condition and 
of compressible source and doublet distributions 
which are directly applied in the physical space. The 
geometry of the non-branching duct (one inflow and 
one outflow cross-section) may be arbitrary as long as 
the requirements for using the Prandti-Glauert equa- 
tion are met. A description of the method is given and 
three examples of application are presented with em- 
phasis on the investigation of the conservation of 
mass-flow through the ducts. 


157,803 
PB91-219444/GAR PC A04/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 


SAMID, an Interactive System for Aircraft Drag 
a Studies: Mathematical Models and 


R. F. van den Dam. 8 May 88, 62p NLR-TR-88071-U 
Sponsored by Nederlands Inst. voor Viiegtuigontwik- 
keling en Ruimtevaart, Delft. 


An interactive computer program system has been de- 
veloped that can be used in aircraft drag minimization 
studies. It comprises algorithms for choosing the span- 
wise distributions of lift, pitching moment, chord and 
thickness to chord ratio of lifting elements. The 
choices are optimal in that they minimize induced plus 
vscous drag while satisfying constraints of aerodynam- 
ic, flight-mechanical and structural nature. The con- 
figurations that can be dealt with may consist of a 
number of segments representing, for instance, wings 
or parts of wings, horizontal tails or canards, winglets, 
fo ata inn etc. The induced drag is computed 
using the Trefftz-plane _— (farfield analysis), while 
the viscous drag follows from form factor methods. 
Novel mathematical formulations of the constrained 
optimization problems are used, that are based on the 
calculus of variations. The report presents the theoreti- 
cal models and methods underlying the analysis and 
optimization ility, comparisons with other theo- 
ries, and some examples of applications. 


157,804 

PB91-222307/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Development and Validation of Characteristic 
Boundary Conditions for Cell-Centered Euler Flow 
Calculations with a Shock-Fee Airfoil. 

J. |. van den Berg, and J. W. Boerstoel. 30 Oct 89, 
17p NLR-TP-89360-U 

Presented at the GAMM Conference on Numerical 
Methods in Fluid Mechanics (8th), Delft, The Nether- 
lands in September 1989. Sponsored by Nederlands 
Inst. voor Vliegtuigontwikkeling en Ruimtevaart, Delft. 


An overview of the development, analysis, and numeri- 
cal validation of a solid-wall bou condition for 
cell-centered Euler-flow calculations is presented. The 
solid-wall boundary condition is provided by the theory 
of characteristics, and is based on a central-difference 
scheme. The boundary condition was developed to 
clarify the question what the effect is of various bound- 
ary-condition algorithms on the accuracy of calculation 
results for 3D Euler flows around delta wings. A mathe- 
matical analysis of the boundary condition was per- 
formed. It consists of a theoretical study to the consist- 
ency, well-posedness, and stability. The numerical val- 
idation consists of a comparison of calculation results 
with various indary conditions with each other. Also 
—_—— and convergence errors were investigat- 


Aeronautics 


157,805 

AD-A237 854/5/GAR PC A06/MF A02 
Advisory Group for a Research and Develop- 
ment, Neuilly-sur-Seine (France). 

Handling Qualities of Unstable Highly Augmented 
Aircraft (Les Caracteristiques de Manoeuvrabilite 
des Aeronefs Instables a Stabilite — 
May 91, 118p Rept no. AGARD-AR-27: 

Preface in English and French. 


Demanding requirements for performance and han- 
dling qualities together with extended flight envelopes 
lead to use of new technologies like active control and 
control configured unstable vehicles. The review of the 
handling qualities issues of unstable aircraft which by 
necessity are highly augmented is the theme of this 
report. In general the handling qualities criteria for 
highly augmented stable aircraft are equally applicable 
to the specialized case of unstable aircraft. According- 
ly, this report contains a review of existing highly aug- 
mented aircraft, both stable and unstable. Handling 
qualities criteria for both large and small amplitude lon- 
gitudinal maneuvers are presented. Handling qualities 
criteria for both large and small amplitude longitudinal 
maneuvers s are presented. Other areas of interest 
are also considered: basic aerodynamic design, spe- 
cific issues relating to the feel system and control sen- 
sitivity, evaluation techniques and the handling quaii- 
ties design and evaluation process. The subjects of 
carefree handling, lateral-directional criteria and agility 
are presented in separate appendices. Where possible 
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the lessons to be learned from the combined experi- 
ences of the working group are highlighted. 


GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
System for Production Flight Tests 


Measurement 
of New Aircraft. 
R. Leijgraaf, W. A. van Dorp, S. S. van Leeuwen, and 
T. Udo. 1 Aug 89, 17p NLR-TP-89222-U 


A measurement system has been developed for the 
production flight tests with the Fokker 50 and the 
Fokker 100 production aircraft. The system can be di- 
vided into two parts. Part One is the Data Acquisition 
Module which gathers data from the aircraft systems 
and records this raw data on netic tape for 
backup. The Data Acquisition Module is developed 
using the basic modular concept and basic compo- 
nents of the measurement systems used in the proto- 
types of the Fokker 50 and Fokker 100 aircraft. The 
second part is the Data Processing Module which per- 
forms the calibration of the measured data, the real 
time calculation of performance pro- 
vides quick look 


magnetic tape in a computer i i 
ready for analysis immediately after the flight. In the 
paper, the measurement system for the production 
flight tests will be described with the emphasis on the 
hardware and software description of the Data Proc- 
oa - wot ce er canine eae oe 
the ati experience from 

few flight with the system in the Fokker 50 and Fokker 
100 aircraft will be given. 


Aircraft 
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AD-A237 175/5/GAR PC A04/MF A01 
Foreign Technology Div., Wright-Patterson AFB, OH. 
International Aviation (Selected Articles 

25 Apr 91, 71p Rept no. FTD-ID(RS)T-0533-90 
Trans. of Guoji Hangkong (China) n6 p7-27 1989. 


Contents: China’s be Flight Test Research 
Center; Civilian Aircraft Flight Testing ee ee 
BW-1 Longitudinal Variable Stability Aircraft; a 
ments to Measure Flight Test Vibration and Flutter; by 
Guan Peifang; Thirty Years of P lant Flight Test 
Research; The Test Flight Center’s Flight Simulation 
Devices; Aircraft Engine Environmental and Ingestion 
Testing; Test Flight Technology for Aviation Electron- 
ics Equipment; Flight Testing of E Seat Sys 
tems, Remote Sensing for Aerial tography; Fei- 
lundi TRANSLITERATION Produces an Optical Com- 
munications Installation for teenage = Testing 
Aircraft Fire Control, Special Equipment Electronic 
and Automatic Control System. 
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AD-A237 349/6/GAR PC A03/MF A01 
Aviation Technical Test Center, Fort Rucker, AL. 

taudheasiens Investigation, Aviation Test Manage- 


ment System Concept 
Final rept. 1 Aug 89-30 Sep 90. 
L. Wise. Nov 90, 17p 


The United States Army Aviation Technical Test 
Center (ATTC), Fort Rucker, Alabama, conducted this 
me’ investigation on Aviation Test Manage- 
ment System Concept Development. The objectives 
were (1) to investigate the feasibility of be yey a 
computerized project management system at A C; 
(2) to investigate the current project management con- 
cept to determine a list of requirements and specifica- 
tions to consider in the selection of a state-of-the-art 
project management software package; (3) to investi- 
gate the necessary in the current project 
management concept to more effectively utilize a com- 
puterized project management system; and (4) to 
review, test run, select, and procure a state-of-the-art 
project management software package that most 
nearly meets the needs at ATTC. 
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Army Test and Evaluation Command, Aberdeen Prov- 
ing Ground, MD. 

Physical Characteristics (Aviation Materiel). 

Final rept. 

10 May 91, 20p Rept no. TOP-7-3-500 

Supersedes Rept. no. TOP-7-3-500 dated 29 Nov 77, 
AD-A053 196. 


This document establishes procedures and methods 
for determining the physical characteristics of aviation 
materials undergoing technical testing. These proce- 
dures cover techniques for obtaining physical charac- 
teristics data for aircraft (both fixed and rotary wing), 
avionics, electronics and communications equipment; 
aircraft subsystems and associated equipment; ground 
support equipment; and personnel equipment. Other 
tests required will be performed in accordance with the 
‘or common Test Operations Procedures 
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N91-25151/2/GAR PC A07/MF A02 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Development of an Adaptive Failure Detection and 
Identification System for Detecting Aircraft Con- 
trol Element Failures. 

W. T. Bundick. 1990, 150p NAS 1.60:3051, L-16801, 
NASA-TP-3051 

a in Part by Planning Research Corp., Hamp- 
‘on, VA. 


A methodology for designing a failure detection and 
identification (FDI) system to detect and isolate control 
element failures in aircraft control systems is reviewed. 
An FDI system design for a modified B-737 aircraft re- 
sulting from this methodology is also reviewed, and the 
results of evaluating this system via simulation are pre- 
sented. The FDI system performed well in a no-turbu- 
lence environment, but it experienced an unaccept- 
able number of false alarms in atmospheric turbu- 
lence. An adaptive FDI system, which adjusts thresh- 
olds and other system parameters based on the esti- 
mated turbulence level, was developed and evaluated. 
The adaptive system performed well over all turbu- 
lence levels simulated, reliably detecting all but the 
smallest magnitude partially-missing-surface failures. 
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N91-25175/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Experimental and Analytical Studies of Flow 
Through a Ventral and Axial Exhaust Nozzle 
System for STOVL Aircraft. 

B. S. Esker, and J. R. Debonis. 1991, 20p NAS 
1.15:104364, E-6160, NASA-TM-104364 

Presented at the 27TH Joint Propulsion Conference, 
Sacramento, CA, 24-27 Jun. 1991; Sponsored by Aiaa, 
Sae, Asme, and the American Society for Electrical 
Engineers. 


Flow through a combined ventral and axial exhaust 
nozzle system was studied experimentally and analyti- 
Cally. The work is part of an ongoing propulsion tech- 
nology effort at NASA Lewis Research Center for short 
takeoff, vertical landing (STOVL) aircraft. The experi- 
mental investigation was done on the NASA Lewis 
Powered Lift Facility. The experiment consisted of per- 
formance testing over a range of tailpipe pressure 
ratios from 1 to 3.2 and flow visualization. The analyti- 
cal investigation consisted of modeling the same con- 
figuration and solving for the flow using the PARC3D 
computational fluid dynamics program. The compari- 
son of experimental and analytical results was very 
good. The ventral nozzle performance coefficients ob- 
tained from both the experimental and analytical stud- 
ies agreed within 1.2 percent. The net horizontal thrust 
of the nozzle system contained a significant reverse 
thrust component created by the flow overturning in 
the ventral duct. This component resulted in a low net 
horizontal thrust coefficient. The experimental and an- 
alytical studies showed very good agreement in the in- 
ternal flow patterns. 
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N91-25395/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


10 VOL. 91, No. 21 


Analytical and Experimental Study of Vibrations in 
a Gear Transmission. 

F.K ‘wr F. Ruan, J. J. Zakrajsek, F. B. Oswald, 
and J. J. Coy. 1991, 21p NAS 1.15:104434, E-6144, 
NASA-TM-104434 

Contract DA PROJ. 1L1-62211-A-47A 

Presented at the 27TH Joint Propulsion Conference, 
Sacramento, CA, 24-27 Jun. 1991; Sponsored by Aiaa, 
Sae, Asme, and the American Society for Electrical 
Engineers. 


An analytical simulation of the dynamics of a gear 
transmission system is presented and compared to ex- 
perimental results from a gear noise test rig at the 
NASA Lewis Research Center. The analytical proce- 
dure developed couples the dynamic behaviors of the 
rotor-bearing-gear system with the response of the 
gearbox structure. The modal synthesis method is 
used in solving the overall dynamics of the system. Lo- 
cally each rotor-gear stage is modeled as an individual 
rotor-bearing system using the matrix transfer tech- 
nique. The dynamics of each individual rotor are cou- 
pled with other rotor — through the nonlinear gear 
mesh forces and with the gearbox structure through 
bearing support systems. The modal characteristics of 
the gearbox structure are evaluated using the finite 
element procedure. A variable time steping integration 
routine is used to calculate the overall time transient 
behavior of the system in modal coordinates. The 
global dynamic behavior of the system is expressed in 
a generalized coordinate system. Transient and steady 
state vibrations of the gearbox system are presented 
in the time and frequency domains. The vibration char- 
acteristics of a simple single mesh gear noise test rig is 
modeled. The numerical simulations are compared to 
experimental data measured under typical operating 
conditions. The comparison of system natural frequen- 
cies, peak vibration amplitudes, and gear mesh fre- 
quencies are generally in good agreement. 


157,813 
N91-25411/0/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Acoustical Analysis of Gear Housing Vibration. 
A. F. Seybert, T. W. Wu, X. F. Wu, and F. B. Oswald. 
= a 10p NAS 1.15:103691, E-5910, NASA-TM- 

1 
Contract DA PROJ. 1L1-62209-A-47A 
Presented at the American Helicopter Society Techni- 
cal Specialists Meeting, Philadelphia, PA, 15-16 Oct. 
1991. Original Contains Color Illustrations. 


The modal and acoustical analysis of the NASA gear- 
noise rig is described. Experimental modal analysis 
techniques were used to determine the modes of vi- 
bration of the transmission housing. The resulting 
modal data were then used in a boundary element 
method (BEM) analysis to calculate the sound pres- 
sure and sound intensity on the surface of the housing 
as well as the radiation efficiency of each mode. The 
radiation efficiencies of the transmission housing 
modes are compared with theoretical results for finite, 
baffled plates. A method that uses the measured 
mode shapes and the BEM to predict the effect of 
simple structural changes on the sound radiation effi- 
ciency of the modes of vibration is also described. 


157,814 
N91-25412/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Advanced Rotorcraft Transmission (ART) Pro- 
ram-Boeing Helicopters Status Report. 
. W. Lenski, and M. J. Valco. 1991, 26p NAS 
1.15:104474, E-6321, NASA-TM-104474 
Contract DA PROJ. 1L1-62099-AH-76 
Presented at the 27TH Joint Propulsion Conference, 
Sacramento, CA, 24-27 Jun. 1991; Sponsored by Aiaa, 
Sae, Asme, and the American Society for Electrical 
Engineers. 


The Advanced Rotorcraft Transmission (ART) pro- 
gram is structured to incorporate key emerging materi- 
al and component technologies into an advanced 
rotorcraft transmission with the intention of a sig- 
nificant improvements in the state of the art (SOA 

Specific objectives of ART are: (1) Reduce transmis- 
sion weight by 25 pct.; (2) Reduce transmission noise 
by 10 dB; and (3) Improve transmission life and reliabil- 
ity, while extending Mean Time Between Removal to 
5000 hr. Boeing selected a transmission sized for the 
Tactical Tilt Rotor (TTR) aircraft which meets the 
Future Air Attack Vehicle (FAVV) requirements. Com- 
ponent development testing will be conducted to 


evaluate the high risk concepts prior to finalizing the 
advanced transmission configuration. The results of 
tradeoff studies and development test which were 
completed are summarized. 


157,815 

N91-25422/7/GAR PC A03/MF A01 

National Aeronautics and Space Administration, Ed- 

wards, CA. Hugh L. Dryden Flight Research Center. 

Combined Compressive and Shear Buckling Anal- 

eon of Hypersonic Aircraft Structural Sandwich 
anels. 

W. L. Ko, and R. H. Jackson. May 91, 38p NAS 

1.15:4290, H-1694, NASA-TM-4290 


The combined-load (compression and shear) buckling 
equations were established for orthotropic sandwich 
panels by using the Rayleigh-Ritz method to minimize 
the panel total potential energy. The resulting com- 
bined-load buckling equations were used to generate 
buckling interaction curves for super-plastically- 
formed/diffusion-bonded titanium truss-core sandwich 
panels and titanium honeycomb-core sandwich panels 
having the same specific weight. The relative com- 
bined-load buckling strengths of these two types of 
sandwich panels are compared with consideration of 
their sandwich orientations. For square and nearly 
square panels of both types, the combined load 
always induces symmetric buckling. As the panel 
aspect ratios increase, antisymmetric buckling will 
show up when the loading is shear-dominated com- 
bined loading. The square panel (either type) has the 
highest combined buckling strength, but the combined 
load buckling strength drops sharply as the panel 
aspect ratio increases. For square panels, the truss- 
core sandwich panel has higher compression-domi- 
nated combined load buckling strength. However, for 
shear dominated loading, the square honeycomb-core 
sandwich panel has higher shear-dominated com- 
bined load buckling strength. 


157,816 
N91-25474/8/GAR 

(Order as N91-25445/8/GAR, PC an 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Ames Research Center C-130. 
M. A. Koozer. 1991, 3p : 
In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 189-191. 


The C130 Earth Resources Aircraft provides a plat- 
form for a variety of sensors that collect data in sup- 
pon of terrestrial and atmospheric projects sponsored 

y NASA in coordination with Federal, state, university, 
and industry investigators. This data is applied to re- 
search in the areas of forestry, agriculture, land use 
and land cover analysis, hydrology, geology, photo- 
grammetry, oceanography, meteorology, and other 
earth science disciplines. The C130 is a platform air- 
craft flying up to 25,000 feet above sea level at speeds 
between 150 and 330 knots True Air Speed. The air- 
craft is capable of precise flight line navigation by 
means of an optical borescope from which line guid- 
ance is provided to the pilots. 
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N91-25481/3/GAR 
(Order as N91-25445/8/GAR, PC — 


) 
National Aeronautics and Space Administration, Mof- 


fett Field, CA. Ames Research Center. 

Science Requirements and Feasibility/Design 
Studies of a Very-High-Altitude Aircraft for Atmos- 
eric Research. ; 

. B. Russell, D. P. Lux, R. D. Reed, M. Loewenstein, 
and S. Wegener. 1991, 2p ; 
In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 241-242. 


The advantages and shortcomings of currently avail- 
able aircraft for use in very high altitude missions to 
study such problems as polar ozone or stratosphere- 
troposphere exchange pose the question of whether 
to develop advanced aircraft for atmospheric re- 
search. To answer this question, NASA conducted a 
workshop to determine science needs and feasibility/ 
design studies to assess whether and how those 
needs could be met. It was determined that there was 
a need for an aircraft that could cruise at an altitude of 
30 km with a range of 6,000 miles with vertical profiling 
down to 10 km and back at remote points and carry a 
payload of 3,000 Ibs. 





157,818 
N91-25483/9/GAR 

(Order as N91-25445/8/GAR, PC A13/MF 

A02) 

National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
High Altitude Aircraft Program of NASA/Ames Re- 
search Center (Abstract Only). 
G. Shelton, and B. Coffland. 1991, 1p 


In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 245. 


The ER-2 aircraft are used in NASA’s Airborne Sci- 
ence and Applications Program as readily deployable 
high altitude sensor platforms to collect remote sens- 
ing and in situ data on Earth resources, celestial phe- 
nomena, atmospheric dynamics, and oceanic process- 
es. Additionally, these aircraft are used for electronic 
sensor research and development and satellite investi- 
gative support. The scientific endeavors supported by 
these aircraft are listed. 


157,819 

N91-25815/2/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 

Reduction of Cavity Noise at Subsonic Speeds. 

K. Takeda, H. Nishiwaki, and S. Fujii. Sep 90, 11p 
NAL-TR-1081 

In Japanese; English Summary. 


It is generally r nized that airframe noise becomes 
a be pen contributor to overall aircraft noise under 
landing conditions. Airframe noise is considered to be 
the sound radiated aerodynamically as a result of com- 
plex interplay between local flows and configurations 
that intrude or are recessed or deployed over the lifting 
surfaces and fuselage. The scale model acoustic test- 
ing of landing gears revealed that the cavity noise was 
predominant in sound sources of landing device. A 
study performed to determine the sound — 
mechanism and to reduce the sound level of the cavity 
noise is presented. It is observed that an array of fins 
attached on the leading edge of the cavity offered a 
reduction of 7 to 8 dB in the sound pressure levels. 
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PB91-219477/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Damage Tolerance and Durability Evaluation of 
Aluminium-Lithium Alloys. 

R. J. H. Wanhill, L. Schra, and W. G. J. "t Hart. 19 
Jan 89, 11p NLR-TP-89021-U 

Presented at the International Conference ‘Evolution 
of Advanced Materials’, Milan (Italy) in May-June 1989. 


New impetus to continued use of aluminum alloys in 
major structural areas of aircraft has been given by the 
development of aluminum-lithium alloys. However, 
qualification of these new materials for service re- 
quires extensive testing and evaluation, preferably in 
international cooperative programs. The evaluation of 
aluminum-lithium alloys is discussed with particular at- 
tention to the balance of properties required to achieve 
damage tolerant and durable, long-life structures for 
transport aircraft. An assessment of the current devel- 
opmental maturity of damage tolerant aluminum-lithi- 
um alloys is given. 
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PB91-222265/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
— and Testing of a Multiblock Grid-Genera- 
tion Procedure for Aircraft Design and Research. 
J. W. Boerstoel, J. M. J. W. Jacobs, A. Kassies, A. 
Amendola, and R. Tognaccini. 19 May 89, 22p NLR- 
TP-89146-U 

Presented at the meeting of the AGARD Fluid Dynam- 
ics Panel on Applications of Mesh Generation to Com- 
plex 3D Configurations (64th), Loen, Norway, May 24- 
25, 1989. Prepared in cooperation with Aeritalia S.p.A., 
Pomigliano d’Arco (italy). Transport Aircraft Group. 
Sponsored by Nederlands Inst. voor Vliegtuigontwik- 
keling en Ruimtevaart, Delft. 


A multiblock grid-generation procedure embedded in a 
numerical flow simulation system is described. Major 
features of the grids are: suitable for complex aerody- 
namic configurations; grid lines continuous, in particu- 
lar, over block faces; grid lines not slope-continuous 
over block faces; topology and geometry of block de- 
composition first specified, and then grid-point distribu- 
tions; application and transfinite interpolation and ellip- 
tic techniques. It is possible to construct multiblock 
grids around complex configurations with 250-1000 


blocks, and to compute (Euler) flows on such grids. 
New technical concepts are proposed, to improve the 
accuracy of the flow simulation results, and to reduce 
= investments in the construction of multiblock 
grids. 


157,822 
PB91-800862/GAR PC NO1/MF NO1 
ag Technical Information Service, Springfield, 


VA. 
Remotely Piloted Vehicles. a Se 
ber 1991. (Citations from NTIS Data ). 

Rept. for Jan 81-Sep 91. 

Aug 91, 54p 

Supersedes PB90-854274. 


The bibliography contains citations concerning the 
design and operation of remotely piloted vehicles. 
Topics include control equipment and techniques, 
testing and evaluation of vehicles and vehicle compo- 
nents, and program descriptions. Military and research 
applications are considered. (Contains 181 citations 
with title list and subject index.) 


157,823 

TIB/B91-00949/GAR PC E09 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., oe (Germany, F.R.). 
Comparison of the ICAO ANNEX 16 chapter 10 and 
chapter 6 noise certification procedures on the 
basis of flight noise measurements of ten ‘light 
propeller-driven aeroplanes’. 

H. Dahlen, and H. Heller. 1990, 49p Rept no. DLR- 
Mitt.--90-17 

With 7 figs., 23 tabs., 3 refs. 


Noise certification procedures have been developed 
by the International Civil Aviation Organization ICAO 
for ‘light propelier-driven aeroplanes’ (with a take-off 
mass not eee 9000 kg). The established proce- 
dure following ICAO ANNEX 16 Chapter 6 requires the 
aeroplane to conduct four level flyovers at a height of 
300 m above a microphone with a ‘maximum continu- 
ous power’ setting. This procedure is now replaced by 
a new procedure documented in ANNEX 16 as Chap- 
ter 10 where the aircraft must conduct six take-offs 
with maximum continuous power and fly over a micro- 
phone positioned 2.5 km past the point of brake-re- 
lease. In both procedures, the maximum A-weighted 
flyover noise level is to be compared to an (aircraft- 
mass dependent) noise limit; both procedures have 
different noise limits, though. A study has been con- 
ducted where 10 propeller-driven aeroplanes were 
measured according to both Chapter 6 and Chapter 10 
in order to evaluate the relative practicability and 
noise-stringency of both procedures. (orig.). (TIB: RN 
278(90-17).) (Copyright (c) 1991 by FIZ. Citation no. 
91:000949.) 


Avionics 
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AD-A237 532/7/GAR PC A04/MF A01 
Wright Lab., Wright-Patterson AFB, OH. 

URV Multiprocessor Control System and Ground 
Station Controller Software Design. 

Final rept. Aug-Oct 90. 

M. S. Rottman, T. F. Dermis, and A. R. Hartfield. May 
91, 57p Rept no. WL-TR-91-3015 


This report documents the design and implementation 
of the core controller software for the Multiprocessor 
Control System (MCS) and Ground Station Core (GSC) 
for the new Lambda and Gamma Unmanned Research 
Vehicle (URV) aircraft. Included are the high level 
design issues and goals; a description of the real time 
multiprocessor operating system (RTMOS) being 
used; and a complete discussion of the software 
jects needed for both the MCS and GSC. 


157,825 

N91-25142/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Computer Aiding for Low-Altitude Helicopter 


yy 

H. N. Swenson. May 91, 24p NAS 1.15:103861, A- 
91140, NASA-TM-103861 

Presented at the 47TH Annual Forum of the American 
Helicopter Society, Phoenix, AZ, 6-8 May 1991. 
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A computer-aiding concept for low-altitude helicopter 
flight was developed and evaluated in a real-time pilot- 
ed simulation. The concept included an optimal control 
trajectory-generated algorithm based on dynamic pro- 
gramming, and a head-up display (HUD) presentation 
of a pathway-in-the-sky, a phantom aircraft, and flight- 
path vector/predictor symbol. The trajectory-genera- 
tion algorithm uses k of the global mission 
requirements, a digital terrain map, aircraft perform- 
ance capabilities, and advanced navigation informa- 
tion to determine a trajectory between mission way- 
points that minimizes threat exposure by seeking val- 
leys. The pilot evaluation was conducted at NASA 
Ames Research Center’s Sim Lab facility in both the 
fixed-base Interchangeable Cab (ICAB) simulator and 
the moving-base Vertical Motion Simulator (VMS) by 
pilots representing NASA, the U.S. Army, and the U.S. 
Air Force. The pilots manually tracked the trajectory 
generated by the algorithm utilizing the HUD symbolo- 
gy. They were able to satisfactorily perform the track- 
ing tasks while maintaining a high degree of aware- 
ness of the outside world. 
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N91-25458/1/GAR 
(Order as N91-25445/8/GAR, PC —_ 


National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

NASA/Ames Research Center DC-8 Data System. 
S. C. Cherniss, and C. P. Scofield. 1991, 4p 

In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 127-130. 


In-flight facility data acquisition, distribution, and re- 
cording on the NASA Ames Research Center (ARC) 
DC-8 are performed by the Data Acquisition and Distri- 
bution System (DADS). Navigational and environmen- 
tal data collected by the DADS are converted to engi- 
neering units and distributed real-time to investigator 
stations once per second. Selected engineering units 
data are printed and displayed on closed circuit televi- 
sion monitors throughout flights. An in-flight graphical 
display of the DC-8 flight track (with barbs indicating 
wind direction and magnitude) has recently been 
added to the DADS capabilities. Logging of data run 
starts/stops and commentary from the mission direc- 
tor are also provided. All data are recorded to hard disk 
in-flight and archived to tape medium post-flight. Post- 
flight, hard copies of the track map and mission direc- 
tor’s log are created by the DADS. The DADS is a dis- 
tributed system consisting of a data subsystem, an 
Avionic Serial Data-to-VMEbus (ASD2VME) subsys- 
tem, and a host subsystem. Each subsystem has a 
dedicated central processing unit (CPU) and is capa- 
ble of stand-alone operation. All three subsystems are 
housed in a single 20-slot VME chassis and communi- 
cate with each other over the VMEbus. The data and 
host subsystems are briefly discussed, and the DC-8 
DADS internal configuration and system block diagram 
are presented. 
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N91-25482/1/GAR 
(Order as N91-25445/8/GAR, PC 


National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

C-130 Automated Digital Data System (CADDS). 

C. P. Scofield, and C. Nguyen. 1991, 2p 

In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 243-244. 


Real time airborne data acquisition, archiving and dis- 
tribution on the NASA/Ames Research Center (ARC) 
C-130 has been improved over the past three years 
due to the implementation of the C-130 Automated 
Digital Data System (CADDS). CADDS is a real time, 
multitasking, multiprocessing ROM-based system. 
CADDS acquires data from both avionics and environ- 
mental sensors inflight for all C-130 data lines. The 
system also displays the data on video monitors 
throughout the aircraft. 
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N91-25601/6/GAR PC A03/MF A01 
Bio-Dynamics Research and Development Corp., 
Eugene, OR. 
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User Acceptance of a Avionics: A Study 
of Automatic-Aided Target nition. 

C. A. Becker, B. C. Hayes, and P. C. Gorman. May 
o a = NAS 1.26:177583, A-91095, NASA-CR- 


Contract NAS2-12849 
Prepared in Cooperation with Army Aviation Systems 
Command, Moffett Field, CA. 


User acceptance of new support systems typically was 
evaluated after the systems were specified, designed, 
and built. The current study attempts to assess user 
acceptance of an Automatic-Aided Target Recognition 
(ATR) system using an emulation of such a proposed 
system. The detection accuracy and false alarm level 
of the ATR system were varied systematically, and 
subjects rated the tactical value of systems exhibiting 
different performance levels. Both detection accuracy 
and false alarm level affected the subjects’ ratings. 
The data from two experiments suggest a cut-off point 
in ATR performance below which the subjects saw 
little tactical value in the system. An ATR system 
seems to have obvious tactical value only if it functions 
at a correct detection rate of 0.7 or better with a false 
—_— level of 0.167 false alarms per square degree or 
lewer. 


General 


157,829 

N91-25366/6/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 
Observation of Laminar Boundary Layer Transi- 
tion on Light Monoplane Wing Surface. 

T. Ohnuki, Y. Terui, Y. Kamata, and N. Kamiya. Sep 
90, 15p NAL-TR-1077 

In Japanese; English Summary. 


A series of flight tests were carried out to visualize the 
boundary layer transition on a wing of the FUJI FA- 
200X. The transition location was marked out by use of 
sublimating chemicals. The agreement between theo- 
retical and experimental results was very good. The 
transition Reynolds number was about 1.3 million. The 
experimental procedure and the theoretical approach- 
es are presented. 


157,830 
N91-25448/2/GAR 
(Order as N91-25445/8/GAR, PC A13/MF 
Al 


02 

National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Ames Research Center’s Science and Appli- 
cations Aircraft Program. 
Abstract Only. 
G. W. Hall. 1991, ip 
In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 79. 


NASA-Ames Research Center operates a fleet of 
seven Science and Applications Aircraft, namely the 
C-141/Kuiper Airborne yg ( ; ; 
130, Lear Jet, and three ER-2s. These aircraft are 
used to satisfy two major objectives, each of equal im- 
portance. The first is to acquire remote and in-situ sci- 
entific data in astronomy, astrophysics, earth sciences, 
ocean processes, atmospheric physics, meteorology, 
materials processing and life sciences. The second 
major objective is to expedite the development of sen- 
sors and their attendant algorithms for ultimate use in 
space and to simulate from an aircraft, the data to be 
acquired from spaceborne sensors. NASA-Ames Sci- 
ence and Applications Aircraft are recognized as na- 
tional and international facilities. They have performed 
and will continue to perform, operational missions from 
ses in the United States and worldwide. Historically, 
twice as many investigators have requested flight time 
than could be accommodated. This situation remains 
true today and is expected to increase in the years 
ahead. A major advantage of the existing fleet of air- 
craft is their ability to cover a large expanse of the 
earth’s ecosystem from the surface to the lower strato- 
sphere over —_ distances and time aloft. Their large 
payload capability allows a number of scientists to use 
multi-investigator sensor suites to permit simultaneous 
and complemen data gathering. In-flight changes 
to the sensors or data systems have greatly reduced 
the time required to optimize the development of new 
instruments. It is doubtful that spaceborne systems will 
ever totally replace the need for airborne science air- 
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craft. The operations philosophy and capabilities exist 
at NASA-Ames Research Center. 


157,831 
N91-25449/0/GAR 
(Order as N91-25445/8/GAR, PC A1 = 
2 


) 
National Aeronautics and Space Administration, Wal- 
lops Island, VA. Wallops Flight Center. 
Goodard Space Flight Center/Wallops Flight Facil- 
ity Airborne G lence Support Capability. 
R. L. Navarro. 1991, 3p 
In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 81-83. 


Goddard Space Flight Center’s Wallops Facility 
(GSFC/WFF), operates six aircraft which are used as 
airborne geoscience platforms. The aircraft comple- 
ment consists of two UH-1B helicopters, one twin 
= Skyvan, one twin jet T-39, and two four engine 
turboprop aircraft (P-3 and Electra) offering the re- 
search community a wide —_ of payload, altitude, 
speed, and range capabilities. WFF’s support to a prin- 
cipal investigator include mission planning of all sup- 
ary elements, installation of equipment on the air- 
Craft, fabrication of brackets, and adapters as required 
to adapt payloads to the aircraft, and planning of mis- 
sion profiles to meet science objectives. The flight 
regime includes local, regional, and global missions. 
The WFF aircraft serve scientists at GSFC, other 
NASA centers, other government agencies, and uni- 
versities. The WFF mode of operation features the 
walk on method of conducting research projects. The 
principal investigator requests aircraft support by letter 
to WFF and after approval is granted, works with the 
assigned mission manager to plan all phases of a 
support. The instrumentation is installed in WFF elec- 
tronics racks, mounted on the aircraft, the missions are 
flown, and the equipment is removed when the scien- 
tific objectives are met. The principal investigator reim- 
burses WFF for each flight hours, any overtime and 
travel expenses generated by the project, and for 
other mission-related expenses such as aircraft sup- 
port services required at deployment bases. 


157,832 
N91-25473/0/GAR 
(Order as N91-25445/8/GAR, PC Ate) 


National Aeronautics and Space Administration, Bay 

Saint Louis, MS. John C. Stennis Space Center. 

End-to-End Remote Sensing at the Science and 

— Laboratory of John C. Stennis Space 
enter. 

P. Kelly, D. Rickman, and E. Smith. 1991, 2p 

In NASA, Washington, 4TH Airborne Geoscience 

Workshop p 187-188. 


The Science and Technology Laboratory (STL) of 
Stennis Space Center (SSC) was developing an exper- 
tise in remote sensing for more than a decade. Capa- 
bilities at SSC/STL include all major areas of the field. 
STL includes the Sensor Development Laboratory 
(SDL), Image Processing Center, a Learjet 23 flight 
platform, and on-staff scientific investigators. 
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Agricultural Economics 


157,833 

PB91-215889/GAR PC A02/MF A01 
Economic Research Service, Washington, DC. 

U.S. a” Trade Update, July 22, 1991. 

22 Jul 91, 6p 

See also PB91-201723. 


The agricultural trade surplus for May rose 5 percent to 
$1.1 billion. Exports fell 2 percent and imports fell 5 
percent. The cumulative trade surplus for October 
1990 to May 1991 totaled $10.9 billion, $2.2 billion 
lower than this time last year. Corn exports fell 16 per- 
cent to 3.1 million tons and $345 million, the lowest 
levels since last October. Wheat export value in- 
creased less than 1 percent in May to $243 million as 
the unit price rose to $109 per metric ton. Soybean 


exports dropped 6 percent in value and 8 percent in 
volume. The export of cotton dropped the most of all 
the major commodities. Value fell 23 percent and 
volume fell 22 percent from April to $198,000 million 
and 120,000 tons. 


157,834 
PB91-215897/GAR PC A02/MF A01 
Bureau of Mines, Washington, DC. 

Livestock and Poultry Update, July 23, 1991. 

23 Jul 91, 6p 

See also PB91-201715. 


Live Cattle, Boxed Beef Prices Drop, Retail Prices 
Waver - Cattle slaughter, although increasing season- 
ally, continues below expectations, the result of lag- 
ging steer and heifer slaughter. Beef cow slaughter 
has been running nearly 20 percent below year-earlier 
levels, while dairy cow slaughter has increased about 
12 percent. The June Hogs and Pigs report indicated 
that the hog cycle is in a major expansion phase, as 
producers respond to favorable returns since early 
1990. Wholesale broiler prices in July rose seasonally 
about 2 cents a pound above June’s 53-cent average, 
but will likely average 5 to 6 cents below a year ago. 
Turkey growers are reducing production, following ex- 
tended weak returns. During most of the first-half of 
1991, table egg flock sizes were below year-earlier 
levels. Increased egg-type chick hatches in the first- 
half likely helped to move the flock above year-earlier 
levels. 


157,835 

PB91-215988/GAR PC A06/MF A02 
Midwest Agribusiness Trade Research and Informa- 
tion Center, Des Moines, IA. 

World Food Trade and U.S. Agriculture, 1960-1989. 
Changing the Rules of Trade (Tenth Annual Edi- 
tion). 

R. N. Wisner, and W. Wang. 1990, 111p ISBN-0- 
9624121-3-9 
See also PB89-128862. Prepared in cooperation with 
lowa State Univ., Ames. 


Despite a tightening world grain supply situation, 
global grain use and trade continued slight upward 
trends in 1989-90. The U.S. share of trade in world 
coarse grain, soybean, and some livestock products 
increased in response to increased foreign demand, 
continued low foreign feed grain production, and re- 
duced barriers to meat imports in some Pacific Rim na- 
tions. However, U.S. shares of world wheat and soy- 
bean meal exports declined due to increased foreign 
competition. World grain stocks dropped slightly below 
minimum levels considered desirable for world food 
security, and are expected to be at the lowest levels 
since the early 1970s as a percent of annual use. 
Stocks are tightest for coarse grains, with world trade, 
consumption, and prices potentially quite sensitive to 
weather through 1992. 


157,836 

PB91-219238/GAR PC A03/MF A01 

Tilburg Univ. (Netherlands). Dept. of Economics. 

Long Term Elasticity of the Milk Supply with Re- 
to the Milk Price in the Netherlands in the 

Period 1969-1984. 

Research memo. 

J. H. J. Roemen. 1991, 40p FEW-488 


The paper deals with the calculation of the long term 
elasticity of the milk supply with respect to the milk 
price in the Netherlands during the period 1969-1984. 
Because the individual farmer decides upon the 
supply, the author considers the underlying decision 
aap at the farm as an obvious point of departure. 

or this farm he formulates a dynamic, alphanumeri- 
cally specified model of supply. From this model, he 
derives decision rules for the optimal level of the in- 
vestments in the dairy cow stock. The resulting reac- 
tion equations specify these levels as a function of, 
among other things, present and expected prices. 
These relations provide a starting point for the estima- 
tion of this long run elasticity. 


157,837 

PB91-223719/GAR PC A03/MF A01 
Economic Research Service, Washington, DC. 
FARMLINE, Volume 12, Number 7, July 1991. 

P. B. Glynn, J. Harrison, D. Martinez, C. L. Morgan, 
and W. Pinchas. Jul 91, 20p 

See also PB91-218198. 





The issue features: U.S. Continues Using Export En- 
hancement Program (EEP) to Boost Parm Trade; 
Bakers Serve Up a Variety of New Products; and Mill- 
ing Industry Continues Consolidating. 


157,838 

PB91-224352/GAR PC A04/MF A01 
Foreign Agricultural Service, Washington, DC. Tobac- 
co, Cotton, and Seeds Div. 

World Tobacco Situation, June 1991. 

Foreign agriculture circular. 

Jun 91, 53p FT-6-91 

See also PB90-247701. 


The circular features special reports on world unmanu- 
factured tobacco production and the a ga tobac- 
Co situation. The Singapore special deals with recent 
trade and manufacturing trends that have made Singa- 
pore an important market for U.S. tobacco. The world 
unmanufactured tobacco production special examines 
the latest three-year trend for world leaf area and pro- 
duction, including an outlook for 1991. 


157,839 

PB91-224378/GAR PC A04/MF A01 
Foreign Agricultural Service, Washington, DC. Horti- 
cultural and Tropical Products Div. 

Horticultural Products Review, July 1991. 

Foreign agriculture circular. 

Jul 91, 60p FHORT-7-91 

See also PB90-248568. 


U.S. exports of horticultural products to all countries in 
April 1991 totalled $422.8 million, 11 percent above 
the same month a year earlier. All commodity group- 
ings contributed to the improved April showing except 
tree nuts and hops. Fresh grapefruit, tomatoes, car- 
rots, cauliflower, peppers, and tomato paste exports 
registered the most significant increases, more than 
offsetting sharp decreases in fresh orange and shelled 
and prepared almond shipments. During the first 7 
months (October-April) of fiscal year 1991, the total 
value of U.S. horticultural exports was 3.) billion -- 12 
percent over the same period last year. The report also 
includes: World Citrus Situation; Processed Tomato 
Product Situation and Outlook; World Banana Produc- 
tion and Trade Situation; Sin ‘e’s Fresh Fruit Pro- 
duction, Consumption, and Trade; U.S. Trade With 
Caribbean Basin Initiative Beneficiary Countries. 


157,840 

PB91-224394/GAR PC A03/MF A01 

Foreign Agricultural Service, Washington, DC. 

a—_ Guide to U.S. Agricultural Trade, 
lu 4 

Jul 91, 409 AGRICULTURE/HB-683 

See also report for 1990, PB90-208257. 


The publication is designed to be a practical and up-to- 
date reference source for those involved or interested 
in the international trade of U.S. food and agricultural 
products. Its objective is to present a comprehensive 
overview of the various aspects of U.S. agricultural 
trade from both an export and an import ive. 
The publication is divided into three parts: U.S. agricul- 
tural exports, U.S. agricultural imports, and a statistical 
appendix. Within the export and import sections, infor- 
mation is provided by major subject area. 


157,841 
PB91-224410/GAR 
Foreign Agricultural Service, Washington, DC. Infor- 
mation Div. 
og ahh Volume 3, No. 8, August 1991. 

. Baggett, R. Broeking, B. Cox, L. K. Goldsbrough, 
and D. Washington. Aug 91, 29p 
See also PB91-213975. 


PC A03/MF A01 


The magazine is targeted at business firms selling U.S. 
farm products overseas. It provides marketing oppor- 
tunities and profiles for a variety of products and coun- 
tries, as well as developments in trade policy. The 
month’s magazine features: Toward 1997: The Out- 
look for U.S. re in Hong Kong; Find the Tradi- 
tional and the Trendy in Hong Kong’s Retail Sector; 
U.S. Ice Cream Scoops Up Sales in Hong — Hong 
Kong is a Blooming Market for Cut Flowers; Belgian 
Taverns Offer Snack Food Export Opportunities; 
Duties, Taxes Trim Prospects for U.S. High Value 
Sales to Colombia; and Appalachia Aims to Be APEX 
of Rising Hardwood Exports. 


157,842 
PB91-225045/GAR PC A03/MF A01 


AGRICULTURE & FOOD 


Agronomy, Horticulture, & Plant Pathology 


Foreign Agricultural Service, Washington, DC. Tobac- 
co, Cotton, and Seeds Div. 

World Cotton Situation, July 1991. 

Foreign agriculture circular. 

Jul 91, 39p FC-7-91 

See also PB90-257510. 


July marks the first detailed marketing year (MY) 
1991/92 country-by-country forecasts for the world 
supply and demand outlook. On the supply side, cur- 
rent analysis indicates a world production forecast of 
90.3 million bales, slightly below last month’s estimate 
of 91 million bales, but 4 percent above 1990/91. In- 
creased output is forecast for a number of major pro- 
ducing countries, including the United States, China, 
India, Pakistan, Brazil, Mexico, and several Franco- 
phone countries. On the demand side, world consump- 
tion in MY 1991/92 is projected at 87.7 million bales, 
slightly below the previous month’s estimate of 88 mil- 
lion bales, but nearly 2 percent above MY 1990/91. 
Compared to MY 1990/91, consumption is forecast up 
in a number of countries, including, China, India, Brazil, 
Indonesia, South Korea, Mexico, Pakistan, and Thai- 
land. In the United States, consumption is forecast to 
remain unchanged from the estimated level consumed 
in MY 1990/91. 


157,843 

PB91-225052/GAR PC A03/MF A01 
Foreign — Service, Washington, DC. Grain 
and Feed Div. 

World Grain Situation and Outiook, July 1991. 
Foreign agriculture circular. 

Jul 91, 37p FG-7-91 

See also PB90-251919. 


The report’s cover graph shows the long-term trend for 
global grain import requirements (consumption less 
production less change in stocks) for the world’s im- 
porting countries. The outstanding feature of this 
graph is the marked change from a sharp upward 
growth in previous decates to a distinct leveling off, if 
not total stagnation, in recent years. 


157,844 

PB91-225607/GAR PC A03/MF A01 
Foreign — Service, Washington, DC. Grain 
and Feed Div. 

= Markets for U.S. Grain and Products, July 


Foreign agriculture circular. 
Jul 91, 33p EMG-6-91 
See also PB90-248501. 


The cover graph illustrates the gradual decline in the 
growth of global corn and sorghum feed use relative to 
wheat and barley. A trend line, based on the first 15 
years of data, is extrapolated to 1991/92 to illustrate 
this decline. 


157,845 

PB91-225615/GAR PC A05/MF A01 
Foreign Agricultural Service, Washington, DC. Oil- 
seeds and Products Div. 

World Oilseed Situation and Outlook, July 1991. 
Foreign agriculture circular. 

Jul 91, 85p FOP-7-91 

See also PB90-258070. 


World oilseed production for 1991/92 is forecast at a 
record 223.8 million tons, up 3 percent from the 1990/ 
91 level. Significant production increases are forecast 
for cottonseed, rapeseed, and soybeans, with a 3.4- 
million-ton increase in soybean production. World ex- 
ports of oilseeds in 1991/92 are forecast at 35.0 mil- 
lion tons, up 4 percent from 1990/91, with increases in 
soybeans and rapeseed exports offsetting a sharp de- 
cline in sunflowerseed exports. Soybean imports as a 
percent of total oilseed imports are forecast to rise in 
1991/92, the third consecutive annual increase. World 
ending stocks for oilseeds in 1991/92 are forecast up 
sharply by 7 percent, with U.S. soybean ending stocks 
forecast up 7 percent. 


157,846 

PB91-225623/GAR PC A04/MF A01 
Foreign Agricultural Service, Washington, DC. 

World Agricultural Production, July 1991. 

Foreign agriculture circular. 

Jul 91, 51p WAP-7-91 

See also PB90-257536. 


Production Articles This Month include: EC Grain 
Overview; World Cotton Outlook; Tomatoes for Proc- 
essing; and Israeli Oilseeds. 


157,849 


Agricultural Equipment, Facilities, & 
Operations 


157,847 

PB91-222372/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

World and Regional Supply and Demand Balances 
4 =m Phosphate, and Potash, 1989/90- 
1 

c1991, 68p WORLD BANK TP-144, ISBN-0-8213- 
1882-9 


i of Congress —_ card no. te A = 
icrofiche copies only. Paper copy avai 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The World Bank technical paper, ‘Worid and by om 
Supply and Demand Balances for Ni 1’ 

phate, and Potash, 1989/90-1995-96’ iles the re- 
sults of the meetings held by the World k/FAO/ 
UNIDO/Industry Fertilizer Working Group, particularly 
concerning current levels of fertilizer stores, and 
trends in production and consumption of such fertiliz- 
ers. Statistics are given in tabular form of i 
capacity, current storage, and projected consumption 
of each fertilizer group of interest, broken out by coun- 
try/continent. 


MF A02 
International Bank for Reconstruction and Develop- 
ment, Washi , DC. Asia Technical Dept. 
Outlook for Demand, Supply, and Trade, 
1988/89-1993/94. 
World Bank technical ppt. 
K. M. Constant, and W. F. Sheldrick. c1991, 126p 
WORLD BANK/TP-137, ISBN-0-8213-1821-7 
Lil SS ae oe bs pcg 4 
Microfiche copies only. Paper copy avail ‘om 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The report reviews the outlook for the international fer- 
tilizer industry through 2000 with regard to demand/ 
supply and balances for nitrogen, phosphate and po- 
tassium fertilizers. The impact that new fertilizer use 
will have on fertilizer ae and the econom- 
ics of fertilizer trade in the future is also reviewed. The 
report also discusses the need for new fertilizer con- 
sumption to meet increasing worid food needs and the 
impact that environmental considerations are having 
on the fertilizer industry. Further, fertilizer price infor- 
mation is also — and an —_ oe 
price projections through 2000 deriv ‘om the 
Bank integrated agricultural/fertilizer model is given. 


Agronomy, Horticulture, & Plant 
Pathology 


157,849 

N91-25566/1/GAR PC A03/MF A01 
Oesterreichisches Forschungszentrum Seibersdorf 
G.m.b.H. 

Cs-137 Soil to Plant Transfer Studies and Their im- 
plications on Parameters Used in the Austrian Ver- 
sion of ECOSYS. 


M. H. Gerzabek, O. Horak, and K. Mueck. cNov 90, 
11p OEFZS-4563, ETN-91-99494 
Austrian Mini 


Passariano, Italy, 11-15 Sep. 1989. 


In 1987 and 1988 102 Cs-soil to plant transfer data 
were determined in the field for various crop plants. 
The obtained mean values from 0.0004 (zucchi- 
ni, cauliflower) to 0.059 (rye straw). In addition to the 

of plant i the transfer 


grains of cereals was 1.6, 1.8, 4.2 and 10.5 times lower 
than into straw of wheat and corn, respec- 
tubers was 5.0. Multiple logarithmic correlation analy- 
sis proved the Cs-concentration of the soil to have the 
highest influence on the Cs-transfer as compared to 
physical and chemical soil properties. Therefore, the 
Cs-transfer seems not to be a constant for different 
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fallout levels. On pasture a significant negative correla- 
tion between the potassium supply and Cs-uptake into 
ag was obtained. Data on transfer parameters used 
or the Austrian version of the radioecological model 
ECOSYS 87 are presented and discussed. 


157,850 

PB91-223925/GAR PC A04/MF A01 
Industry, Science and Technology Canada, Ottawa 
(Ontario). 

Opportunities for Biotechnology in Canadian Spe- 
cialty Crops. 

May 90, 63p 


A project was begun in January of 1990 to investigate 
potential opportunities for biotechnology in specialty 
field crops in Canada. Four crop areas were identified 
for detailed evaluation: vegetable brassicas, mustard 
, Soybeans, and winter wheat. The objectives of 

the project were to: (1) assemble data on acreage, pro- 
duction, and value by region for the past five years for 
each of the four crops; (2) determine the current uses 
of each crop; (3) determine the major problems and 
portunities in the production, marketing, and use of 
each crop; (4) determine the value of improvements 
for each crop; and (5) determine the availability of Ca- 
nadian expertise to develop and market products with 
improved characteristics. The major findings and con- 
clusions of the study are discussed by major crop area. 


Animal Husbandry & Veterina 
Medicine 


157,851 

AD-A237 728/1 Not available NTIS 

pease Reed oy toma imo ay a et 
rypanosoma nse: e 

Plasma Iron Turnover and Ettects of Treatment in 

Infected Cattle. 

B. T. Wellide, J. M. Preston, R. M. Kovatch, J. Higgs, 

and D. A. Chumo. 1989, 6p 

Availability: Pub. in Annals of Tropical Medicine and 

Parasitology, v83 suppl. n1 p201-206. Available only to 

DTIC users. No copies furnished by NTIS. 


No abstract available. 


157,852 

AD-A237 828/9 Not available NTIS 

— pry ns hee of ages Washington, DC. 
oO omy on ‘Trypanosoma con 

lense’ Infection in Cattle. by, = 

W. L. Boyce, B. T. Wellde, M. J. Reardon, M. S. 

Bhogal, and D. A. Chumo. 1989, 6p 

Availability: Pub. in Annals of Tropical Medicine and 

Parasitology, v83 supp! ni p195-200 1989. Available 

only to DTIC users. No copies furnished by NTIS. 


The role of the spleen in cattle infected with Trypano- 
soma congolense was studied by comparing levels of 
parasitaemia, blood cell values, and body weights of 
intact and splenectomized cattle. A total of 28 Zebu x 
Hereford steers were used in two separate experi- 
ments. Seven animals were splenectomized at least 
four weeks prior to infection and two others were 
splenectomized 128 days after infection. Splenecto- 
mized animals were compared to 12 intact infected 
animals and seven intact uninfected controls. The 
splenectomized animals suffered no less severe 
anemia and no higher parasitaemia than the intact, in- 
fected cattle. Splenectomy in two animals during infec- 
tion had no effect on packed cell volumes, parasitae- 
mia or survival. Splenectomized cattle have lower 
levels of circulating lymphocytes following treatment 
than intact animals; also, the splenectomized steers 
lost more weight during the active infection. 


157,853 

AD-A237 833/9 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Cerebral he panne in Naturally-infected 
Cattle in the Lambwe Valley, South Nyanza, Kenya. 
B. T. Wellde, M. J. Reardon, D. A. Chumo, R. M. 
Kovatch, and D. Waema. 1989, 10p 

Availability: Pub. in Annals of Tropical Medicine and 
Parasitology, v83 suppl n1 p151-160 1989. Available 
only to DTIC users. No copies furnished by NTIS. 


Surveys in Zebu cattle in the Lambwe Valley in 1980 


indicated that many (up to 70%) were infected with try- 


14 VOL. 91, No. 21 


panosomes. The predominant parasite was Trypano- 
soma brucei ssp. followed by T. congolense. Cerebro- 
spinal fluid (CSF) analysis showed a high proportion of 
animals with pleocytosis and elevated total CSF pro- 
tein. Trypanosomes were detected in CSF and signs of 
a central nervous system (CNS) disease were ob- 
served. Histopathological lesions in the CNS were 
identical to those found in experimentally-infected 
cattle and consisted of perivascular infiltrations, swol- 
len endothelium of vessels, infiltration of the vascular 
wall, and perivascular oedema. The severest cases 
showed rarefaction, astrocytosis and areas of necro- 
sis. Infected cattle transported to the Veterinary Re- 
search Laboratory were studied for up to four years. 
Absence of trypanosomes from the peripheral blood 
was common, and even subinoculation of lymph node 
aspirates and CSF were usually negative. Death was 
preceded by a period of weight loss and the develop- 
ment of severe CNS . An attempt to cure animals 
with Mel-B treatment failed. Serum from naturally-in- 
fected cattle neutralized T.b. rhodesiense stocks col- 
lected in the same area. 


157,854 


DE91012920/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Diagnosis and management of endocrine gland 


neoplasms. 

R. E. Weller. May 89, 28p PNL-SA-17044, CONF- 
8905379-1 

Contract ACO06-76RL01830 

Annual veterinary medical forum (7th), San Diego, CA 
(USA), 22-28 May 1989. Sponsored by Department of 
Energy, Washington, DC. 


Functional and nonfunctional neoplasms of the endo- 
crine glands constitute some of the more challenging 
diagnostic and therapeutic problems in veterinary 
cancer medicine. The clinical signs are usually the 
result of an overproduction of hormones that are nor- 
mally biosynthesized by the neoplastic endocrine 
gland (orthoendocrine syndromes), as opposed to 
those that are the result of hormones that are not nor- 
mally biosynthesized and secreted by those cells that 
have undergone neoplastic transformation (paraendo- 
crine syndromes, also known as endocrine paraneo- 

lastic syndromes or ectopic hormone syndromes). 

he biological effects produced by a neoplasm may be 
out of proportion to the actual size of the tumor. This 
report focuses on the clinical signs and syndromes as- 
sociated with neoplasms of the thyroid, adrenal glands 
and pancreas. Discussion will focus on the mecha- 
nisms producing the clinical signs, diagnosis, staging, 
therapy and prognosis. 2 tabs. (ERA citation 
16:021679) 
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PB91-223917/GAR PC A03/MF A01 

Deloitte and Touche, Guelph, (Ontario). 

Study of meogeg = Opportunities for Canadian Bio- 

technology in Animal Husbandry Products. Phase 

1 Report. 

Jun 90, 43p 

See also Phase 2 report, PB91-223941. Sponsored by 

(Omare) Science and Technology Canada, Ottawa 
intario). 


The Phase | Report of The Strategic Opportunities for 
Canadian Biotechnology in Animal Husbandry Prod- 
ucts presents the following information: (1) The poten- 
tial benefits of biotechnol in the animal husbandry 
sector are in the billions of dollars; (2) The potential 
applications for products of biotechnology in the 
animal husbandry sector are virtually unlimited; (3) 
These huge potential commercial benefits must be 
qualified by the high cost of research and product de- 
velopment. The costs of doing business in the biotech 
area is much oa than conventional research; (4) 
Canada is at the leading edge of technology in several 
areas of biotechnology, most notably in the areas of 
embryology and immunization technology; (5) Few bio- 
technology products are ready for market as yet; (6) 
For the industry to develop as a whole, and for Canada 
to play astrong role, a strong multi-disciplinary ap- 
— a high degree of industry coordination will 
required. 
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PB91-223941/GAR PC A06/MF A02 
Deloitte and Touche, Guelph, (Ontario). 


Study of Strategic Opportunities for Canadian Bio- 
technology in Animal Husbandry Products. Phase 
2 Report. 

Jan 91, 120p 

See also Phase 1 report, PB91-223917. Sponsored by 
industry, Science and Technology Canada, Ottawa 
(Ontario). 


The department of Industry, Science & Technology 
(ISTC) seeks to identify strategic opportunities for 
Canada in the application of biotechnology to the 
animal sector. Deloitte & Touche was commissioned 
by ISTC to identify and qualify the most successful 
niche opportunity areas within animal biotechnology. 
An initial Phase | report identified 11 biotechnology 
mechanisms which could be used to develop products 
to address seven animal production objectives, such 
as improved productivity, feed efficiency, carcass qual- 
ity and disease control. Three product areas were se- 
lected from this significant array of alternatives for 
more detailed examination and qualification of their 
market potential, and product development and com- 
mercial marketing environments. These product areas 
include: (1) univalent and multivalen vaccines; (2) pro- 
biotics; and (3) immunization techniques for carcass 
quality. Identification of market potential incorporated 
a global perspective but with particular emphasis on 
North America, Europe and South American markets 
for animal biotechnology products. 
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DE91013463/GAR 
Fish Factory, Davis, CA. 
Evaluation of pure oxygen systems at the Umatilla 
Hatchery. Task 1, Review and evaluation of sup- 
plemental 02 systems: Final report. 

Progress rept. 

Mar 91, 178p DOE/BP/10722-1 

Contract AP79-90BP10722 ; 
Sponsored by Department of Energy, Washington, DC. 


PC A09/MF A02 


Based on feed consumption, the oxygen requirement 
for the Umatilla Hatchery was computed. The oxygen 
requirement depends strongly on the minimum oxygen 
criteria. Two oxygen criteria based on effluent concen- 
trations from the raceways were tested: (1) Saturation 
(depending on elevation and temperature) and (2) 7 
mg/L (a criteria commonly used for flow-through 
salmon hatcheries). The results of the modelling for 
the two dissolved oxygen criteria cases are presented. 
An assessment of the oxygen contactors and oxygen 
supply system for the existing design currently planned 
for installation at Umatilla Hatchery resulted in findings 
that would improve efficiency, reliability, or other oper- 
ations. The overall recommended oxygen injection 
method reflects considerations of cost, timing, efficien- 
cy, and reliability. 54 refs., 22 figs., 32 tabs. 
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DE91013573/GAR PC A06/MF A02 
National Marine Fisheries Service, Portland, OR. Envi- 
ronmental and Technical Services Div. 

Monitoring of downstream salmon and steelhead 
at federal hydroelectric facilities. Annual report, 


1989. 

yg rept. 

R. C. Johnsen, L. A. Hawkes, W. W. Smith, G. L. 
Fredricks, and R. D. Martinson. 16 Feb 90, 103p 
DOE/BP/20733-5 

Contract Al79-85BP20733 ‘ 
Sponsored by Department of Energy, Washington, DC. 


This project is a part of the continuing Smolt Monitor- 
ing Program (SMP) to monitor Columbia Basin sal- 
monid stocks coordinated by the Fish Passage Center 
(FPC). The SMP provides — data to the Fish Pas- 
sage Managers for in season flow and spill manage- 
ment for fish passage and post-season analysis by the 
FPC for travel time, relative magnitude and timing of 
the smolt migration. Sampling sites were McNary, 
John Day and Bonneville Dams under the SMP, and 
the Dalles Dam under the “Fish Spill Memorandum of 
Agreement” for 1989. All pertinent fish capture, condi- 
tion and brand data, as well as dam operations and 
river flow data were incorporated into the FPC Fish 
Passage Data Information System (FPDIS). 15 refs., 6 
figs., 6 tabs. 





157,859 
DE$1013575/GAR 


PC A09/MF A02 
District No. 1 of Chelan County, Wenat- 
i Dept. 


for 1988, 1989, and 1990. 

Progress rept. 

C. M. Peven, and P. C. Fielder. Sep 88, 1922p DOE/ 
BP/61748-3 

Contract Al79-86BP61748 

Sponsored by Department of Energy, Washington, DC. 


Downstream migrating salmon ((ital Oncorhynchus) 
spp.) and steelhead trout ((ital Salmo gairdneri)) were 
monitored at Rock Island Dam. Data collected include: 
(1) number of fish caught by species, (2) number of 
branded fish caught by species, (3) daily average river 
flow, (4) daily average powerhouse (number sign)! and 
(number sign)2 flows and daily average spill. These 
data were used by the Fish Passage Center to deter- 
mine how much to augment river to improve the 
survival of downstream migrating fish. The compiled 
data for the Rock Island Dam NE ap ged in 1988, 
1989 and 1990 are presented. The date range when 
80% of each year’s migration (excluding sub-yearling 
chinooks) is presented. Passage rates of hatchery re- 
leased chinook and steelhead smolts and the down- 
stream migration timing of all salmonids are presented. 
The spring migration po | of juvenile salmonids is 
—, influenced by hatchery releases above Rock 
Isla am. 21 refs., 28 figs., 9 tabs. 
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PB$1-218057/GAR PC A03/MF A01 
National Marine Fisheries Service, Seattle, WA. Alaska 
Fisheries Science Center. 

Population Estimates of Juvenile Salmon Down- 
stream Migrants in the Taku River, Alaska. 
Technical memo. 

M. L. Murphy, J. M. Lorenz, and K. V. Koski. Jun 91, 
34p NOAA-TM-NMFS-F/NWC-203 


To assess the magnitude of downstream migrations of 
juvenile Pacific salmon (Oncorhynchus spp.) in the 
aku River, Alaska, a mark-recapture method was 
used to estimate migrant — from April to 
September 1989. Sockeye (O. nerka), coho (O. ki- 
sutch), and chinook (O. tshawytscha) salmon were 
captured in fyke nets in the lower river, marked by fin 
clip, and released 5 km upriver. In spring, trap efficien- 
cy (percent fish recaptured) for coho, sockeye, and 
chinook smolts (age at least 1 ) was5, 1, and 1%, re- 
spectively; in summer, trap efficiency for coho and 
sockeye a (age 0, mean fork length 54 mm) 
was 8 and 5%, respectively. Less than 1% of marked 
chinook fi ings were recaptured in summer, indi- 
cating negligible summer migration. Estimated smolt 
lations were about one-third of expected numbers 
sed on adult returns, whereas age-0 migrants were 
comparatively abundant, indicating that age-0 salmon 
that migrate to and rear in the lower river may account 
for a large part of the river’s smolt production the fol- 
lowing year. 
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PBS1-218065/GAR PC AQ5/MF A01 
National Marine Fisheries Service, Seattle, WA. Coast- 
al Zone and Estuarine Studies Div. 

Status Review for Snake River Spring and Summer 
Chinook Salmon. 

Technical memo. 

G. M. Matthews, and R. S. Waples. Jun 91, 79p 
NOAA-TM-NMFS-F/NWC-200 

See also PB91-176420 and PB91-218222. 


Spring, summer, and fall chinook salmon (Oncorhyn- 
chus tshawytscha) are native to the Snake River, the 
largest tributary of the Columbia River. Historically, 
these fish were abundant throughout most of this 
large, complex drainage. From the latter 1800s until 
the present, a variety of factors (including overfishing, 
irrigation diversions, logging, mining, grazing, obsta- 
cles to migration, hydropower development, and ques- 
tionable management practices and decisions) have 
led to the current depressed status of these popula- 
tions. This situation led a group of organizations to list 
all three forms of Snake River chinook salmon as 
threatened or endangered ‘species’ under the Endan- 
gered Species Act (ESA). The report summarizes the 
review of the status of Snake River spring and summer 
chinook salmon conducted by the NMFS Northwest 
Region Biological Review Team (BRT). For reasons 
that will be explained below, the Snake ae 
and summer chinook salmon petitions are considered 
together in the report. 
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PB91-218214/GAR PC A06/MF A02 
National Marine Fisheries Service, Seattle, WA. North- 
west and Alaska Fisheries Center. 

Status Review for Lower Columbia River Coho 
Salmon. 

Technical memo. 

O. W. Johnson, T. A. Flagg, D. J. Maynard, G. B. 
Milner, and F. W. Waknitz. Jun 91, 106p NOAA-TM- 
NMFS-F/NWC-202 


The report summarizes biological information on coho 
salmon (Oncorhynchus kisutch) from the lower Colum- 
bia River (LCR) gathered in conjunction with a U.S. En- 
dangered Species Act (ESA) status review. Under the 
ESA, any ‘distinct population segment’ of fishes quali- 
fies as a ‘species’ and is eligible for protection if it is 
threatened or endangered. National Marine Fisheries 
Service (NMFS) policy is that a population will be con- 
sidered ‘distinct’ for purposes of the ESA if it repre- 
sents an evolutionarily significant unit (ESU) of the 
species as a whole (Waples 1991). The ESA evalua- 
tion of coho salmon is complicated because the LCR 
has sustained intense human perturbation in the last 
century. Commercial exploitation of coho salmon and 
degradation of salmon spawning habitat reduced coho 
salmon numbers to near extinction around the middle 
of the century. The advent of extensive artifical propa- 
gation of the species in hatcheries has ‘rebuilt’ the 
runs to at or above historic levels. However, the proc- 
ess has changed the coho salmon runs in the LCR 
from predominantly naturally spawning fish to pre- 
dominantly hatchery-maintained fish. Native runs, if 
they persist, would exist only as small remnant popula- 
tions. 
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PB91-223552/GAR PC A99/MF A06 
Alaska Sea Grant Coll. Program, Fairbanks. 

Lowell Wakefield Fisheries Symposium. Proceed- 
ings of the International Herring Symposium. Held 
in Anchorage, Alaska on October 23-25, 1990. 

1991, 657p AK-SG-91-01 

Grant NOAA-NAS0AA-D-SG066 

Sponsored by National Sea Grant Coll. Program, Silver 
Spring, MD., and Alaska Dept. of Fish and Game, 
Juneau. 


Contents: 
Early Life History, Migration, and Transport; 
Stock Assessment and Methodology; 
Population Biology; 
Population Dynamics; 
Management; 
Human Uses and Impact on Herring; 
Stock Discreteness. 


Food Technology 
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PB91-227991/GAR PC A03/MF A01 
International Trade Administration, Washington, DC. 
Eastern Europe Business Information Center. 

Polish Fruit and Vegetable Processing Machinery: 
A Market 

Export trade information. 

B. Nowacka, and C. Suszynski. Nov 90, 36p 
Sponsored by American Embassy, Warsaw (Poland). 


The report is an analysis of the fruit and vegetable 
processing industry in Poland. The study contains 
market statistics, sales prospects, access to the 
market and key contacts (List of Polish local contacts 
for American suppliers of the fruit and vegetable proc- 
essing equipment and machinery industry). Also con- 
tains information on financing possibilities. 
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N91-25209/8/GAR 

(Order as N91-25203/1/GAR, PC eer 
Tennessee Univ., Knoxville. Dept. of Materials Science 
and Engineering. 
Investigation of Some and 
—— of Lunar Simulant Materials Heated at 


T. T. Meek. 1989, 5p 
In Arizona Univ., NASA Space Engineering Research 
Center for Utilization of Local Planetary Resources 5 p. 


Lunar simulant material was fabricated to simulate 
Apollo 11, Apollo 15, and Apollo 16 soils. The approxi- 
mate compositions which these soils simulate are 
given. Samples of each soil simulate were fabricated 
into right circular cylinders, placed into a microwave 
reaction cavity, and heated using 2.45 GHz radiation to 
a particular processing temperature at which it was 
held for a prescribed length of time. Examples are 
given of two microwave heating programs for these si- 
mulant samples. Upon completion of thermal process- 
ing, each sample had its top and bottom surfaces pol- 
ished. A technique was employed which looks at hard- 
ness data to determine the fracture toughness of a 
material and then relates this to thermal shock resist- 
ance. Some advantages of this technique are its low 
cost for analysis and thermal shock resistance as a 
function of initial sample orientation in the microwave 
field can be determined. Samples were prepared for 
testing and results are expected. At the same time, 
other samples are currently being investigated using 
scanning electron microscopy to determine their mi- 
crostructures. 


157,866 
N91-25210/6/GAR 
(Order as N91-25203/1/GAR, PC — on 


J. a 1989, 5p e 
In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 5 p. 


Results of preliminary calculations of volatile abun- 
dances in carbonaceous chondrites are discussed. 
The method (Ganguly 1982) was refined for the calcu- 
lation of cooling rate on the basis of cation ordering in 
orthopyroxenes, and it was applied to the derivation of 
cooling rates of some stony meteorites. Evaluation of 
cooling rate is important to the analysis of condensa- 
tion, accretion, and post-accretionary metamorphic 
histories of Coe ee of ————— 
speedometry is wide icable to me 

would be very useful in the understanding of the evolu- 
tionary histories of carbonaceous chondrites, especial- 
ly since the conventional metallographic and fission 
track methods yield widely different results in many 
cases. Abstracts are given which summarize the major 
conclusions of the volatile abundance and cooling rate 
calculations. 


157,867 
N91-25211/4/GAR 
(Order as N91-25203/1/GAR, PC A08/MF 


A01) 
Arizona Univ., Tucson. 
Beneficiation of Lunar limenite Feedstock (Ab- 
stract Only). 
J. Ruiz. 1989, 1p 
In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 1 p. 


The chemical and physical characteristics are re- 
viewed of ilmenite in lunar material and high precision, 
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low abundance analyses were developed for platin- 
oids and other possibly important elements in space 
materials using an induced coupled plasma mass 
spectrometer. 


157,868 
N91-25217/1/GAR 
(Order as N91-25203/1/GAR, PC A08/MF 


/ 
A01) 
Planetary Science Inst., Tucson, AZ. 
Development of the Data Base for Near-Earth Re- 
sources (Abstract Only). 
D. R. Davis. 1989, 1p 
In Arizona Univ., NASA Space Engineering Research 
Center for Utilization of Local Planetary Resources 1 p. 


Development of the data base for near-Earth re- 
sources was begun. Specific items accomplished 
were: (1) Definition of data base contents via discus- 
sions among the PSI staff and outside scientist such 
as Lucy McFadden and Mark Skyes; (2) Discussion/ 
demonstration of dBase capabilities and possible or- 
ganization of file(s) with L. Alvarez, Steward Observa- 
tory; (3) Data base entries for near-Earth asteroids 
consisting of data from the Russian ephemeris, a forth- 
coming review chapter for the Asteroids 2 book, and 
other literature; and (4) Development of a list of aster- 
oid observers worldwide to be contacted during the co- 
ordinated phase of the project. A copy of the data base 
as it now exists is included. 


157,869 
N91-25221/3/GAR 

(Order as N91-25203/1/GAR, PC A08/MF 

A0i 

Arizona Univ., Tucson. ; 
Notes on Lunar limenite. 
M. L. Hutson. 1989, 6p 
In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 6 p. 


Opaques (mostly ilmenite) make up 0 to 5 percent of 
highland rocks, 1 to 11 percent of low-Ti mare basalts, 
and 10 to 34 percent of high-Ti mare basalts (Carter 
1988). Apollos 11 and 17 sampled high-Ti basalts. 
Apollos 12 and 14 sampled low-Ti bi . Apollo 15 
sampled a complex mixture of mare and highland ma- 
terial. Apollo 16 sampled mainly highland material 
(Taylor 1975). 


157,870 
N91-25222/1/GAR 

(Order as N91-25203/1/GAR, PC A08/MF 

A01 
Arizona Univ., Tucson. ' 
i Predictions of Volatile Bearing Phases 

and Volatile Resources in Some Carbonaceous 
Chondrites. 
J. payor} and S. K. Saxena. 1989, 9p 
In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 9 p. 


Carbonaceous chondrites are usually believed to be 
the primary constituents of near-Earth asteroids and 
Phobos and Diemos, and are potential resources of 
fuels which may be exploited for future planetary mis- 
sions. The nature and abundances are calculated of 
the major volatile bearing and other phases, including 
the vapor phase that should form in C1 and C2 type 
carbonaceous chondrites as functions of pressure and 
temperature. The results suggest that talc, antigorite 
plus or minus magnesite are the major volatile bearing 
. Phases and are stable below 400 C at 1 bar in these 

chondritic compositions. Simulated heating of a kilo- 
gram of C2 chondrite at fixed bulk composition be- 
tween 400 and 800 C at 1 bar yields about 135 gm of 
volatile, which is made primarily of H2O, H2, CH4, CO2 
and CO. The relative abundances of these volatile 
species change as functions of temperature, and on a 
molar basis, H2 becomes the most dominant species 
above 500 C. In contrast, Cl chondrites yield about 306 
gm of volatile under the same condition, which consist 
almost completely of 60 wt percent H2O and 40 wt 
percent CO2. Preliminary kinetic considerations sug- 
gest that equilibrium dehydration of hydrous phyllosifi. 
Cates should be attainable within a few hours at 600 C. 
These results provide the framework for further analy- 
ses of the volatile and economic resource potentials of 

naceous chondrites. 
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N91-25230/4/GAR 
(Order as N91-25223/9/GAR, PC A13/MF 
A02) 


16 VOL. 91, No. 21 


Arizona Univ., Tucson. 

Volatile-Bearing Phases in Carbonaceous Chon- 
drites: Compositions, Modal Abundance, and Re- 
action Kinetics. 

J. pap 4 1990, 4p 

In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 4 p. 


The spectral and density characteristics of Phobos 
and Deimos (the two small natural satellites of Mars) 
strongly suggest that a significant fraction of the near- 
earth asteroids are made of carbonaceous chondrites, 
which are rich in volatile components and, thus, could 
serve as potential resources for propellants and life 
supporting systems in future planetary missions. How- 
ever, in order to develop energy efficient engineering 
designs for the extraction of volatiles, knowledge of 
the nature and modal abundance of the minerals in 
which the volatiles are structurally bound and appropri- 
ate kinetic data on the rates of the devolatilization re- 
actions is required. Theoretical calculations to predict 
the modal abundances and compositions of the major 
volatile-bearing and other mineral phases that could 
develop in the bulk compositions of C1 and C2 classes 
(the most volatile rich classes among the carbona- 
ceous chondrites) were performed as functions of 
pressure and temperature. The rates of dehydration of 
talc at 585, 600, 637, and 670 C at P(total) = 1 bar 
were determine for the reaction: Talc = 3 enstatite + 
quartz + water. A scanning electron microscopic 
study was conducted to see if the relative abundance 
of phases can be determined on the basis of the spec- 
tral identification and x ray mapping. The results of this 
=" the other studies within the project are dis- 
cu ; 


157,872 


N91-25235/3/GAR 
(Order as N91-25223/9/GAR, PC a * o2) 
2) 


Arizona Univ., Tucson. 

Helium-3 in the Lunar Regolith (Abstract Only). 

T. Swindle. 1990, 2p 

In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 2 p. 


A preliminary assessment of He-3 distribution in lunar 
soils was completed, including variations with soil loca- 
tion, depth, composition, grain size, and other param- 
eters that might be useful in developing mining scenar- 
ios. One of the primary tools was a compilation of 
available analyses of He-3 in lunar samples. The com- 
pilation includes analyses of more than 250 numbered 
samples (plus duplicates and subsamples in many 
cases) from the American and Russian lunar pro- 
grams, reported in nearly 100 publications. In addition, 
average abundances for soils from each of the Apollo 
landing sites were computed. These were coupled with 
models and measurements of other pertinent param- 
eters. 
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N91-25237/9/GAR 
(Order as N91-25223/9/GAR, PC —— 


Tennessee Univ., Knoxville. Dept. of Materials Science 
and Engineering. 

Inv tion of Mechanical and Thermal Proper- 
ties of Microwave-Sintered Lunar Simulant Materi- 
als Using 2.45 Ghz Radiation. 

T. T. Meek. 1990, 8p 

In Arizona Univ., NASA Space Engineering Research 
Center for Utilization of Local Planetary Resources 8 p. 


The mechanical and thermal properties of lunar simu- 
lant material were investigated. An alternative method 
of examining thermal shock in microwave-sintered 
lunar samples was researched. A computer code was 
devel that models how the fracture toughness of 
a thermally shocked lunar simulant sample is related to 
the sample hardness as measured by a micro-hard- 
ness indentor apparatus. This technique enables 
much data to be gathered from a few samples. Several 
samples were sintered at different temperatures and 
for different times at the temperatures. The melting 
and recrystallization characteristics of a well-studied 
binary system were also investigated to see if the ther- 
modynamic barrier for the nucleation of a crystalline 
phase may be affected by the presence of a micro- 
wave field. The system chosen was the albite (sodium 
alumino silicate) anorthite system (calcium alumino sil- 
— The results of these investigations are present- 
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N91-25241/1/GAR 
(Order as N91-25223/9/GAR, PC — oa) 


Arizona Univ., Tucson. 

Determination of Lunar limentite Abundances 
from Remotely Sensed Data. 

J. R. Johnson, S. M. Larson, and R. B. Singer. 1990, 
13) 


p 
In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 13 p. 


The mapping of ilmenite on the surface of the moon is 
a necessary precursor to the investigation of prospec- 
tive lunar base sites. Telescopic observations of the 
moon using a variety of narrow bandpass optical inter- 
ference filters are being performed as a preliminary 
means of achieving this goal. Specifically, ratios of 
images obtained using filters centered at 0.40 and 0.56 
microns provide quantitative estimates of TiO2 abun- 
dances. Analysis of preliminary distribution maps of 
TiO2_concentrations allows identification of specific 
high-Ti areas. Investigations of these areas using slit 
spectra in the range 0.03 to 0.85 microns are under- 
way to search for discrete spectral signatures attribut- 
able to ilmenite. 
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N91-25242/9/GAR 
(Order as N91-25223/9/GAR, PC Ato) 


Arizona Univ., Tucson. 

Compositions of Near-Earth Asteroids. 

L. A. Lebofsky, and M. L. Nelson. 1990, 4p 

In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 4 p. 


Observational studies of near-earth asteroids and de- 
velopment of techniques for determining their compo- 
sition were continued. The analysis techniques were 
applied to the spectra of several bodies in preparation 
for their application of near-earth asteroids. In mid-No- 
vember 1989, near-IR observations of three near-earth 
atseroids, 1865 Cerberus, 1989 VA, and 1989 VB, 
were made. These asteroids were observed in six 
broadband visual and near-IR filters (0.4 to 2.5 mi- 
crons), and a few narrowband measurements in the IR 
were obtained, but the asteroids were too faint to 
measure beyond 2.5 microns. Simultaneous, high-res- 
olution visual CCD ra were measured for these 
objects, but the data were not yet reduced to deter- 
mine their quality. Narrowband spectra of the Martian 
satellite Deimos in the 1 to 3 micron spectral region 
were obtained. Simultaneous with the observing 
project, laboratory studies of meteorites and meteorite 
analogs which are used in spectral analysis of the tele- 
scopic data are continuing to be performed. Extensive 
work was performed in developing applications of 
Hapke reflectance theory to compositional analysis. 
Hapke theory is an adaptation of radiative reflectance 
theory to particulate surfaces. 
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N91-25249/4/GAR 
(Order as N91-25223/9/GAR, PC — 


2) 
Washington Univ., St. Louis, MO. Dept. of Earth and 
Planetary Sciences. 
Lunar Resources: Toward Living off the Lunar 
id 


ind. 
L. A. Haskin, and R. O. Colson. 1990, 15p 
In Arizona Univ., NASA Space Engineering Research 
Center for Utilization of Local Planetary Resources 15 
p (See N91-25223 17-25). 


The following topics are addressed: (1) lunar re- 
sources and surface conditions; (2) guidelines for early 
lunar technologies; (3) the lunar farm; (4) the lunar fill- 
ing station; (5) lunar construction materials; (6) the 
lunar power company; (7) the electrolysis of molten sil- 
icate as a means of producing oxygen and metals for 
use on the Moon and in near-Earth space. 
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N91-25993/7/GAR 
(Order as N91-25982/0/GAR, PC A) 


Rensselaer Polytechnic Inst., Troy, NY. 





Variations in Magmatic Processes among Igneous 

Asteroids (Abstract Only). 

M. J. Gaffey. 1991, 1p 

Contracts NAGW-642, NSF AST-90-12180 

In Lunar and Planetary Inst., Abstracts for the Interna- 

og _ on Asteroids, Comets, Meteors 
p71. 


Six asteroid classes (types V, E, A, R, M, S) are com- 
primarily of differentiated assemblages pro- 
duced by igneous processes within their parent plane- 
tesimals. These are identified by surface materials 
which deviate from a chondritic composition to a 
degree that require igneous chemical fractionation 
processes. There are large variations among these ig- 
neous asteroids in the peak temperatures attained, in 
the efficiency of magmatic phase separation, and in 
the depth within the original parent body exposed at 
the present surface. These variations provide impor- 
tant constraints on the nature of asteroidal heatin 
events, on the differentiation processes within small 
ones bodies, and on the disruption of those parent 
ies. Variations due to depth within the parent body 
ga to degree of magmatic differentiation are de- 
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N91-25994/5/GAR 

(Order as N91-25982/0/GAR, PC A13/MF 

A02 
Arizona Univ., Tucson. ; 
Deimos: A Featureless Asteroid-Like Spectrum 
(Abstract Only). 
W. M. Grundy, and U. Fink. 1991, ip 
Contracts NAGW-1549, NGT-50661 
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High quality CCD spectra were obtained of Deimos 
from 0.5 to 1.0 micron at a spectral resolution of 15A at 
the time or the 1988 Mars opposition. The data acqui- 
sition and reduction methods allowed the quantitative 
prevention of scattered light from Mars contaminating 
the spectra. Solar analog stars BS560, BS2007, and 
BS8931 were observed the same night to allow remov- 
al of telluric absorptions. The ratio spectrum of Deimos 
has a red slope, increasing in reflectance by a factor of 
approx. 50 pct. over the one octave wavelength inter- 
val observed. Other than this slope, the spectrum is 
remarkably featureless. The absence of absorption 
bands in the spectrum of Deimos is in marked contrast 
with the spectra of Martian surface materials. No trace 
of the Fe(2+) charge transfer absorption band around 
1 micron is observed, which rules out the presence of 
significant quantities of minerals such as the pyrox- 
enes or olivine at the surface of Deimos. The feature- 
less red spectrum of Deimos appears to be consistent 
with a surface composition of fine grained carbona- 
ceous chondrite type material. An analysis is present- 
ed of the spectrum of Deimos which makes use of the 
Hapke scattering surface model. 
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Despite the conventional wisdom that there are no 
lunar ores, geochemical considerations suggest that 
local concentrations of useful rare elements exist on 
the Moon in spite of its extreme dryness. The Moon 
underwent protracted igneous activity in its history, 
and certain magmatic processes can concentrate in- 
compatible elements even if anhydrous. Such proc- 
esses include: (1) separation of a magma into immisci- 
ble liquid phases (depending on composition, these 


could be silicate-silicate, silicate-oxide, silicate-sulfide, 
or silicate-salt); (2) cumulate deposits in layered igne- 
ous intrusions; and (3) concentrations of rare, refracto- 
ty, lithophile elements (e.g., Be, Li, Zr) in highly differ- 
entiated, silica-rich magmas, as in the lunar granites. 
Terrestrial mining experience indicates that the single 
most important characteristic of a potential ore is its 
concentration of the desire element. The utility of a 
planet as a resource base is that the weiter of interact- 
ing processes over geologic time can concentrate rare 
element automatically. This advantage is squandered 
if adequate exploration for ores is not first carried out. 
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The Moon apparently formed without appreciable 
water or other relatively volatile materials. Interior con- 
centrations of water or other volatile substances 
appear to be extremely low. On Earth, water is impor- 
tant to the genesis of nearly all types of ores. Thus, 
some have reasoned that only abundant elements 
would occur in ore concentrations. The definition and 
recognition of ores on the Moon —r the imagi- 
nations and the terrestrial perceptions of ore bodies. 
Lunar ores included solar-wind soaked soils, which 
contain abundant but dilute H, C, N, and noble gases 
(including He-3). Oxygen must be mined; soils contain 
approximately 45 percent (wt). Mainstream processes 
of rock formation concentrated Si, Mg, Al, Fe, and Ca, 
and possibly Ti and Cr. The highland surface contains 
approximately 70 percent (wt) feldspar (mainly 
CaAl2Si208), which can be separated from some 
po gee soils. Small fragments of dunite were collect- 

; dunite may occur in walls and central peaks of 
some craters. Theoretical extensions of observations 
of lunar samples suggest that the Moon may have pro- 
duced ores of trace elements. Some small fragments 
have trace-element concentrations 10(exp 4) times 
higher than the lunar average, indicating that effective 
geochemical separations occurred; processes includ- 
ed fractional crystallization, silicate immiscibility, va- 
porization and condensation, and sulfide metamor- 
phism. Operations of these processes acting on indig- 
enous materials and on meteoritic material in the rego- 
lith could have produced ores. Infalling carbonaceous 
meteorites and comets have added water and hydro- 
carbons that may have been cold-trapped. Vesicles in 
basalts, pyroclastic beads, and r ed transient 
events suggest gag emission from the lunar interior; 
such gas might concentrate and transport rare ele- 
ments. Large impacts may disperse ores or produce 
them through deposition of heat at depth and by va- 
porization and subsequent condensation. The main 
problem in assessing lunar resources is the ignorance 
about the largely unexplored Moon. 
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Sampling of lunar material and remote geochemical, 
mineralogical, and photogeologic sensing of the lunar 
surface, while meager, provide first-cut information 
about lunar composition and geochemical separation 
processes. Knowledge of elemental abundances in 
known lunar materials indicates which common lunar 
materials might serve as ores if there is economic 
demand and if economical extraction processes can 
be developed, remote sensing can be used to extend 
the understanding of the Moon’s major geochemical 
separations and to locate potential ore ies. 
served geochemical processes might lead to ores of 
less abundant elements under extreme local condi- 
tions. 
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Lunar ilmenite (FeTiO3) is a potential resource capa- 
ble of providing oxygen for life support and spacecraft 
propellant for future lunar bases. Estimates of TiO2 
content in mature mare soils can be made using an 
empirical relation between the 400/500 nm reflec- 
tance ratio and TiO2 wt percent. A TiO2 abundance 
map was constructed for the entire near-side lunar 
maria accurate to + or - 2 wt percent TiO2 using CCD 
images obtained at the Tumamoc Hill 0.5 m telescope 
in Tucson, employing bandpass filters centered at 400 
and 560 nm. Highest TiO2 regions in the maria are lo- 
cated in western Mare Tranquillitatis. Greater contrast 
differences between regions on the lunar surface can 
be obtained using 400/730 nm ratio images. The rela- 
tion might well be refined to accommodate this possi- 
bly more sensitive indicator of TiO2 content. Another 
potential lunar resource is solar wind-implanted He-3 
which may be used as a fuel for fusion reactors. Rela- 
tive soil maturity, as determined by agglutinate con- 
tent, can be estimated from 950/560 nm_ ration 
images. Immature soils appear darker in this ratio 
since such soils contain abundant pyroxene grains 
which cause strong absorption centered near 950 nm 
due Fe(2+) crystal field transitions. A positive correla- 
tion exists between the amount of He-3 and TiO2 con- 
tent in lunar soils, suggesting that regions high in TiO2 
should also be high in He-3. Reflectance spectropho- 
tometry in the region 320 to 870 nm was also obtained 
for several regions. Below about 340 nm, these spec- 
tra show variations in relative reflectance that are 
caused by as yet unassigned near-UV absorptions due 
to compositional differences. 
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Terrestrial mining experience indicates that the over- 
whelming criterion of a potentially economic deposit is 
its recoverable concentration of the desired mineral or 
element. Recovery can be based on contrast in physi- 
cal and/or chemical properties, but processes based 
on physical properties are typically less expensive. As 
several processes generally are used in sequence, 
they have a profound effect on extraction costs. These 
criteria will also apply to extraterrestrial resources. Al- 
though the extreme cost of access to space makes 
even ordinary materials extremely valuable, this inac- 
cessibility also makes capital and maintenance costs 
extremely high. The following four development stages 
will apply, especially with the additional unknowns of 
an extraterrestrial environment: (1) Exploration for the 
highest grade of the mineral or element desired (be- 
cause the extraction plant must be simple, cheap, and 
rugged to minimize capital and maintenance costs, 
high grade is extremely important); (2) Laboratory test- 
ing of various physical and/or chemical separation 
techniques on the possible ore to determine if the ma- 
terial can indeed be recovered economically; (3) a pilot 
plant test, in which a large sample is dug from the de- 
posit to determine excavation rates, power require- 
ments, and equipment wear. (This sample is then run 
through a pilot mill designed on the basis of the labora- 
tory testing. Pilot plant testing must be carried out at 
increasing scales, but several trials are generally nec- 
essary at each scale before the size of operations can 
be increased. Moreover, pilot testing is necessary for 
each new mineral deposit); and (4) Last is the full- 
scale mine and plant start-up. (New problems invari- 
ably occur at this point, but they can be kept to a mini- 
mum if the pilot plant tests were realistic). If such a 
development plan is followed rigorously, major cost 
overruns, with their potentially disastrous effects on re- 
source developments, can be avoided. 
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Carbonaceous chondrites are believed to be the pri- 
mary constituents of near-Earth asteroids and Phobos 
and Deimos, and are potential resources of fuels that 
may be exploited for future planetary missions. Calcu- 
lations of equilibrium phase relations suggest that talc 
(Ta) and antigorite (Ant) are likely to be the major hy- 
drous phases in the Ci and C2 meteorites (Ganguly 
and Saxena, 1989), which constitute the most volatile 
rich classes of carbonaceous chondrites. The dehy- 
dration kinetics of talc are studied as a function of tem- 
perature, grain size, composition and fluid fugacity, as 
part of a systematic study of the reaction kinetics of 
the volatile bearing phases that are either known or 
likely to be present in carbonaceous chondrites. The 
dehydration kinetics were investigated at 1 bar, 775 to 
875 C by monitoring the in-situ weight loss as a func- 
tion of time of a natural talc. The talc platelets had a 
dimension of 0.8 to 1 micron. The run durations varied 
from 233.3 hours at 775 C (48 percent dehydration) to 
20.8 hours at 875 C (80 pct. dehydration). The results 
can be adequately represented by a given rate equa- 
tion. Theoretical analysis suggests that the reduction 
in the concentration of H2O in the environment of de- 
hydrating talc, as would be encountered in processing 
chondritic materials, will have negligible effect on the 
rate of dehydration, unless there is a change of reac- 
tion mechanism owing to the presence of other volatile 
species. 
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One of the primary reservoirs for meteorites is prob- 
ably the planet-crossing Aten, Apollo, and Amor aster- 
oids. Comparing the spectral characteristics of these 
two populations with each other and with the spectra 
of the main belt asteroids would provide insight into 
the dynamical processes that deliver meteorites to 
Earth. One method for obtaining an overview of gener- 
al relationships in a large spectral data set is the statis- 
tical technique of principal components analysis. This 
technique quantifies general spectral similarities and 
reprojects the data in a plot of major axes of variation 
where distance is a measure of relative similarity. A 
major caveat should be kept in mind, however, spectra 
are sensitive to particle size and viewing geometry ef- 
fects, and near Earth asteroids (NEA's} are probably 
significantly different from main belt asteroids in both 
these factors. The analysis was restricted to the spec- 
tral range of ECAS filters and included 116 meteorite 
spectra from the Gaffey (1976) survey and 417 aster- 
oids from the Zeliner et. al. (1985) survey of which 13 
are planet-crossers. Although thirteen asteroids are 
not much of a sample on which to base conclusions, a 
few inferences can be drawn from this exercise. First, 
the NEA spectral characteristics are, on average, more 
consistent with the ‘a of meteorites than are the 
main belt asteroids. ind, the S-type NEA’s tend to 
be spectrally more similar to the ordinary chondrite 
meteorites than the main belt S- . This suggests 
that the planet-crossing S-types do not represent the 
spectral range of the main belt S-type population and 
that the planet-crossing S-types are on average more 
like the ordinary chondrites than the main belt S-types. 
Third, the only direct asteroidal ordinary chondrite 
analog, the Q-type asteroid, 1862 Apollo, plots well 
within the field of the ordinary chondrite meteorites 
and represents the most common meteorite fall type. 
Finally, it is interesting that the planet-crossing aster- 
oids occupy similar PCA space with the general trend 
of the meteorites while most of the main belt objects 
are offset from the meteorites in statistical space. 
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The independent discovery of the same three streams 
(named alpha, beta, and gamma) among 139 Earth ap- 
proaching asteroids and among 89 meteorite produc- 
ing fireballs presents the possibility of matching specif- 
ic meteorites to specific asteroids, or at least to aster- 
oids in the same stream and, therefore, presumably of 
the same composition. Although perhaps of limited 
practical value, the three meteorites with known orbits 
are all ordinary chondrites. To identify, in general, the 
taxonomic type of the parent asteroid, however, would 
be of great scientific interest since these most abun- 
dant meteorite types cannot be unambiguously spec- 
trally matched to an asteroid type. The H5 Pribram me- 
teorite and asteroid 4486 (unclassified) are not part of 
a stream, but travel in fairly similar orbits. The LL5 In- 
nisfree meteorite is orbitally similar to asteroid 1989DA 
(unclassified), and both are members of a fourth 
stream (delta) defined by five meteorite-dropping fire- 
balls and this one asteroid. The H5 Lost City meteorite 
is orbitally similar to 1980AA (S type), which is a 
member of stream gamma defined by four asteroids 
and four fireballs. Another asteroid in this stream is 
classified as an S type, another is QU, and the fourth is 
unclassified. This stream suggests that ordinary chon- 
drites should be associated with S (and/or Q) aster- 
oids. Two of the known four V type asteroids belong to 
another stream, beta, defined by five asteroids and 
four meteorite-dropping (but unrecovered) fireballs, 
making it the most probable source of the eucrites. 
The final stream, alpha, defined by five asteroids and 
three fireballs is of unknown composition since no me- 
teorites have been recovered and only one asteroid 
has an ambiguous classification of QRS. If this stream, 
or any other as yet undiscovered ones, were found to 
be composed of a more practical material (e.g., water 
or metalrich), then recovery of the associated meteor- 
ites would provide an opportunity for in-hand analysis 
of a potential near-Earth resource. 
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The surfaces of near-Earth asteroids are expected to 
differ significantly from those of large objects like the 
moon because of their different origin and evolution. A 
selection of such objects for an extensive procurement 
of material will also be made on criteria like the surface 
roughness and the rotation rate with respect to the sur- 
face gravity. From the currently known distribution of 
near-Earth asteroid rotation rates it is shown that a sig- 
nificant fraction of them is rotating near their escape 
velocities. The determination of macroscopic surface 
roughness from rotation light curves under an assump- 
tion of a fractal surface geometry is discussed. Much 
information is expected from the variation of harmonic 
expansions of the light curves with the phase angle. 
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Photometry was obtained simultaneously in the near- 
infrared and in the visible, of several D-type asteroids, 
thought to be composed of the most primordial materi- 
al in the asteroid belt. These objects have been previ- 
ously classified as D-type based on their low albedo 
and broadband colors in the visible region of the spec- 
trum. One of the objects observed is 944 Hidalgo, 
which is possibly an extinct comet, based on its orbital 
elements. The photometry further constrains the sur- 
face mineralogy and is a test of whether differences 
exist between these objects in different regions of the 


asteroid belt. Refining the knowledge of the surface 
composition of these objects will allow a better meas- 
ure of the amount of thermal processing which has 
taken place in these so-called primitive asteroids. 
Spectral slope is assumed to be sensitive to surface 
composition. There is some variability in spectral slope 
among those objects classified as D-type, with indica- 
tions of increasing slope into the near-infrared with he- 
liocentric distance. The spectral features are quite 
subtle as expected for these low albedo objects, but 
there is possible evidence of subtle features in some 
of the D-type asteroids and possibly some active 
comets. Further analysis of these spectra and the im- 
plications for the outer region of the asteroid belt is 
presented. 
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Three asteroid classes were defined from the early 
spectral surveys of the asteroids: C for carbonaceous, 
M for metallic, and S for stony. Subsequent spectral 
studies have defined new asteroid classes and have 
shown that the original classes can be divided into a 
number of additional asteroid types. The low albedo 
asteroids are now classified as types B, C, D, F, G, K 
and P. These types are concentrated in the middle as- 
teroid belt and beyond. Their visible and near infrared 
spectra are generally featureless and dark, with a red 
slope in the ultraviolet. Some of them show water ab- 
sorption features in the mid-infrared, indicating the 
presence of bound water. The lack of absorption fea- 
tures in the telescopic reflectance spectra has made it 
difficult to determine the mineralogy of the low albedo 
asteroids. Some of the asteroid spectra closely resem- 
ble laboratory tra of carbonaceous chondrite me- 
teorites, implying similar mineralogy. These meteorites 
are chemically primitive, composed of fine-grained 
matrix material which includes hydrous silicates, com- 
plex carbon compounds, olivine and pyroxene, com- 
bined with olivine and/or pyroxene chondrules. The 
main belt low albedo asteroids are probably very simi- 
lar to these asteroids, but no meteoritic analogues 
exist for the most distant asteroid types. 


157,891 
N91-26043/0/GAR 

(Order as N91-26019/0/GAR, PC ae 4 
Wisconsin Univ.-Madison. Center for Space Automa- 


tion and Robotics. 
Helium Resources of Mare Tranquillitatis (Abstract 


ar ig 

E. N. Cameron. 1991, 1p 

In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 16. 


Mare Tranquillitatis, about 300000 sq km in area, is 
currently the most promising lunar source of He-3 for 
fueling fusion power plants on Earth. About 60 pct. of 
the mare regolith consists of particles 100 microns or 
less in diameter. Helium and other gases derived from 
the solar wind are concentrated in the fine size frac- 
tions. Studies of very small craters indicate that the 
average regolith exceeds 3 m in areas away from 
larger craters and other mare features not amenable to 
mining. There is no evidence of decrease of helium 
content of regolith and depth. Helium is known to be 
enriched in regoliths that are high in TiO2 content. 
Remote sensing indicates that about 90 pct. of Mare 
Tranquillitatis is covered by regolith ranging from about 
6 to +7.5 pct. TiO2; inferred He contents range from 
20 to at least 45 wppm total helium (7 to 18 wppb He- 
3). Detailed studies of craters and inferred ejecta halos 
displayed on high resolution photographs of the Apollo 
11 and Ranger 8 areas suggest that as much as 50 
pct. of the mare regolith may be physically minable, on 
average, with appropriate mining equipment. Assum- 
ing that the average thickness of regolith is 3 m, and 
that 50 pct. of the mare area is minable, the He-3 con- 
tent of minable regolith containing 20 to 45 wppm total 
He is estimated at about 94,000 tonnes. 
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Constraints are considered and estimates are given for 
the abundances of He-3, other noble gases, and 
chemically reactive volatiles e9. H, C, N, S, F, Cl) on 
the Moon. For the case of surface inventories, solar 
wind particles implanted into grains on the surface of 
the Moon provide an accessible, though not necessari- 
oa source of H, C, N and the noble gases. 
Solar wind implanted species are concentrated in the 
infest grain sized, and are only found in the upper few 
meters of the regolith, where there are grains that have 
been directly exposed to the Sun. Elemental abun- 
dances in surface soils are typically 10s of mg/g, and 
vary according to the exposure history of the soil. The 
abundance of the rare, but possibly economically im- 
portant, isotope He-3 is typically a few mg/g. The larg- 
est uncertainty in estimates of the total lunar abun- 
dance of solar wind implanted species comes from the 
lack of knowledge of their distribution with depth below 
the upper meter or two. For the case of bulk invento- 
ries, constraints resulting from lunar sample analyses 
and from physical chemical models of volatile behavior 
during the hypothesized giant impact origin of the 
Moon is used to give estimated abundances. 
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Horz describes the evidence for lava tubes associated 
with rills in lunar photoimaging. These tubes have ter- 
restrial counterparts as described by Billings, et al., 
and Gillet. The widths of these tubes range from 10s to 
100s of meters. Their roof thickness are at least 0.125 
to 0.25 times their widths and stand unsupported on 
the Moon. To confine one atmosphere of internal pres- 
sure, static roof thickness must be at least 16 m. Fa- 
vorable locations of lava tubes may be surveyed using 
roving gravity meters on Doodle Bugs, which consist of 
platforms containing equipment for communication 
with Earth-based control stations. The stable -20 C 
temperature of the lava tubes should provide a work- 
able habitat environment. The greater than 16 m of 
basalt in the roof should give adequate radiation and 
impact protection. Typically, after clearing entries and 
grading ramps, habitats might be placed in tubes and 
inflated. Later, larger habitats might be built by enclos- 
ing tube sections with compacted-regolith dams. The 
interior can then be sealed to hold an atmosphere. The 
huge lava tubes inferred from the photographs are ca- 
pable of providing habitats hundreds of meters wide, in 
lengths of kilometers. 
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Ideas introduced by Vaniman, Pettit and Heiken in their 
1988 Uses of Lunar Sulfur are expanded. Particular at- 
tention is given to uses of SO2 as a mineral-dressing 
fluid. Also introduced is the concept of using sulfide- 
based concrete as an alternative to the sulfur-based 
concretes proposed by Leonard and Johnson. Sulfur is 
abundant in high-Ti mare basalts, which range from 
0.16 to 0.27 pct. by weight. Terrestrial basalts with 0.15 
pet. S are rare. For — recovery, sulfur must be 
driven off with other volatiles from ilmenite concen- 
trates, before reduction. Troilite (FeS) may be oxidized 
to magnetite (Fe304) and SO2 gas, by burning con- 
centrates in oxygen within a magnetic field, to further 
oxidize ilmenite before regrinding the magnetic recon- 
centration. SO2 is liquid at -20 C, the mean tempera- 
ture underground on the Moon, at a minimum of 0.6 
atm Te By using liquid SO2 as a mineral dress- 
ing fluid, all the techniques of terrestrial mineral sepa- 
ration become available for lunar ores and concen- 


trates. Combination of sulfur and iron in an exothermic 
reaction, to form iron sulfides, may be used to cement 
grains of other minerals into an anhydrous iron-sulfide 
concrete. A sulfur-iron-aggregate mixture may be 
heated to the ignition temperature of iron with sulfur to 
make a concrete shape. The best iron, sulfur, and ag- 
regate ratios need to be experimentally established. 
e iron and sulfur will be by-products of oxygen pro- 
duction from lunar minerals. 
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The highly reduced nature of the enstatite meteorites 
(chondrites and achondrites) differs from that of all 
other types of stony meteorites. The silicates in the en- 
statite meteorites contain almost no FeO. In addition, 
many normally lithophile elements such as Na, Ca, Mg, 
Cr, and Ti display chalcophilic behavior. A study of the 
chemistry and mineralogy of the enstatite meteorites 
was undertaken to determine their resource potential. 
On average, about 99 percent of the volume of an en- 
statite achondrite, or aubrite, consists of only four sili- 
cate minerals: enstatite, Na-rich plagioclase, diopside, 
and forsterite, with enstatite being by far the most 
abundant mineral. The remaining one percent of the 
volume consists of troilite, kamacite, and trace 
amounts of oldhamite, daubreelite, ferromagnesian al- 
bandite, and schreibersite. Thus, the aubrites can be 
considered as a possible source for large quantities of 
Mg, Si, and O, but are of little interest as a source of 
anything else. The enstatite chondrites appear to be 
more promising candidates for resource utilization. 
The chondrites are generally divided into two groups: 
EH (high iron, fine-grained, with abundant chondrules); 
and EL (low iron, coarse-grained, with little or no evi- 
dence of chondrules). Metallic Ni-Fe makes up roughly 
20-25 weight percent of each type of enstatite chon- 
drite. These meteorites are also a good source of nitro- 
gen. This is due in part to the presence of osbornite 
and sinoite. The latter mineral is restricted to EL chon- 
drites, which typically have a higher bulk nitrogen con- 
tent than the EH chondrites. Three valuable metals, 
Cr, Mn, and Ti, are concentrated in a few distinct sul- 
fide phases in the enstatite chondrites. These sulfide 
phases are troilite and niningerite in EH chondrites and 
— daubreelite, and ferroan alabandite in EL chon- 
rites. 
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Near-Earth Asteroids: Metals Occurrence, Extrac- 
tion, and Fabrication (Abstract Only). 

R. Westfall. 1991, 1p 

In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 22. 


Near-earth asteroids occur in three principle types of 
orbits: Amor, Apollo, and Aten. Amor asteroids make 
relatively close (within 0.3 AU) approaches to the 
earth’s orbit, but do not actually overlap it. Apollo as- 
teroids spend most of their time outside the earth’s or- 
bital path, but at some point of close approach to the 
sun, they cross the orbit of the earth. Aten asteroids 
are those whose orbits remain inside the earth’s path 
for the majority of their time, with semi-major axes less 
than 0.1 AU. Near-earth orbit asteroids include: 
stones, stony-irons, irons, carbonaceous, and super- 
carbonaceous. Metals within these asteroids include: 
iron, nickel, cobalt, the platinum group, aluminum, tita- 
nium, and others. Focus is on the extraction of ferrous 
and platinum group metals from the stony-iron aster- 
oids, and the iron asteroids. Extraction of the metal 
fraction can be accomplished through the use of 
tunnel-boring-machines (TBM) in the case of the 
stony-irons. The metals within the story-iron asteroids 
occur as dispersed granules, which can be separated 
from the stony fraction through magnetic and gaseous 
digestion separation techniques. The metal asteroids 
are processes by drilling and gaseous digestion or by 
gaseous digestion alone. Manufacturing of structures, 
housings, framing networks, pressure vessels, mirrors, 
and other products is accomplished through the chem- 
ical vapor deposition (CVD) of metal coating on ad- 
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vanced composites and on the inside of contour-defin- 
ing inflatables (CDI). Metal coatings on advanced com- 
posites provide: resistance to degradation in the hos- 
tile environments of space; superior optical properties; 
superior heat dissipation; service as wear coatings; 
and service as evidential coatings. Metal coatings on 
the inside of CDI produce metal load-bearing products. 
Fibers such as graphite, keviar, glass, ceramic, metal, 
etc., can be i ated in the metal coatings on the 
inside of CDI producing metal matrix products which 
exhibit high strength and resist crack propagation. 
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D. T. Britt, and S. L. Murchie. 1991, 1p 

In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 24. 


In 1989 the Phobos 2 spacecraft obtained 8-channel 
0.3 to 0.6 mm KRFM spectra and two-channel wide- 
angel TV VSK images in of 0.40 to 0.56 
mm and 0.78 to 1.10 mm. The TV data were used to 
map four color ratio units on disk-resolved images of 
Phobos, and were combined with the KRFM spectra to 
analyze possible meteorite analogs for the mapped 
units. A total of 58 spectra of 39 meteorites were stud- 
ied for similarities with Phobos data in spectral shape, 
absorption features, and visible near-IR color ratio. 
Analysis of the spectral data show that, among the me- 
teorites studied, there are no unique spectral analogs 
for Phobos surface sean anes a ao 
spectral analogs are i er jack Cc’ 
drite meteorites Gorlovka and Pervomaisky. The weak 
UV absorption bands in some KRFM spectra and the 
red slope in VSK color-ratio data indicate that carbona- 
ceous chondrite-like material may also be a compo- 
nent of Phobos surface material. However, the lack of 
close carbonaceous chondrite spectral analogs and 
the existence of apparent absorption bands in KRFM 
spectra that are not seen in meteorite spectra suggest 
that there are and/or materials on the sur- 
face of Phobos that are not represented in the meteor- 
ite collections. The similarities between KRFM spectra 
of Phobos and the spectra of black chondrites suggest 
that optically altered mafic silicates may constitute a 
component of the surface material of Phobos, and that 
optical alteration and mixing by regolith processes may 
be an important factor in the evolution of Phobos sur- 
face material. 
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The surface of Mars has been extensively modified by 
depositional 


a large variety of water erosional and 
processes. Although liquid water is presently unstable 
on the planet’s surface, in its cold, hyperarid climate, 
there is abundant geomorphological evidence of past 
fluvial valley development multiple episodes of cata- 
strophic flooding, periglacial landforms, ice-related 
permafrost, lake deposits, eroded impact craters and 
possible glacial landforms throughout much of Mars 

ecological history. The amount of water required to 
en such features is estimated to be equivalent to a 
planet-wide layer approximately 50 meters deep. 
Some of this water undoubtedly was removed from the 
planet by atmospheric escape processes, but much 
probably remains in the subsurface of Mars. Jakosky 
summarized the present partitioning of water on Mars, 
expressed as an average global depth, as follows: in 
the polar caps, 30 meters; in the megaregolith, 500 to 
1000 meters; structurally bound in clays, 10 meters; 
and in high latitude regolith, a few meters. However, 
most of this water is probably in the form of ice, except 
in anomalous areas of possible near surface liquid 
water, and in regions where hydrothermal systems are 
still active. The best locations for prospecting are 
those areas where water of ice is sufficiently concen- 
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trated at shallow enough depths to make it feasible to 
pump out or mine. 
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ton, TX. Lyndon B. Johnson Space Center. 

Martian impact Crater Ejecta Morphologies and 
Their Potential as Indicators of Subsurface Vola- 
tile Distribution (AbstractOnly). 

N. G. Barlow. 1991, 1p 

In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 27. 


Many martian impact craters ejecta morphologies sug- 
gestive of fluidization during ejecta emplacement. 
Impact into subsurface volatile reserviors (i.e., water, 
ice, CO2, etc.) is the mechanism favored by many sci- 
entists, although acceptance of this mechanism is not 
unanimous. In recent years, a number of studies were 
undertaken to better understand possible relationships 
between ejecta mor hology and latitude, longitude, 
crater diameter, and terrain. These results suggest 
that subsurface volatiles do influence the formation of 
specific ejecta morphologies and may provide clues to 
the vertical and horizontal distribution of volatiles in 
more localized regions of Mars. The location of these 
volatile reservoirs will be important to humans explor- 
ing and settling Mars in the future. Qualitative descrip- 
tions of ejecta morphology and quantitative analyses 
of ejecta sinuosity and ejecta lobe areal extent from 
the basis of the studies. Ejecta morphology studies in- 
dicate that morphology is correlated with crater diame- 
ter and latitude, and, using depth-diameter relation- 
ships, these correlations strongly suggest that 
changes in morphology are related to transition among 
subsurface layers with varying amounts of volatiles. 
Ejecta sinuosity studies reveal correlations between 
degree of sinuosity (lobateness) and crater morpholo- 
gy, diameter, latitude, and terrain. Lobateness, togeth- 
er with variations in areal extent of the lobate ejecta 
blanket with morphology and latitude, probably de- 
pends most directly on the ejecta emplacement proc- 
ess. The physical parameters measured here can be 
compared with those predicted by existing ejecta em- 
placement models. Some of these parameters are 
best reproduced by models requiring incorporation of 
volatiles within the ejecta. However, inconsistencies 
between other parameters and the models indicate 
that more detailed modeling is necessary before the 
location of volatile reservoirs can be confidently pre- 
dicted based on ejecta morphology studies alone. 
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Evolution of Ore Deposits on Terrestrial Planets 
(Abstract Only). 

R. G. Burns. 1991, 1p 

In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 27. 


Ore deposits on terrestrial planets materialized after 
core formation, mantle evolution, crustal development, 
interactions of surface rocks with the hydrosphere and 
atmosphere, and, where life exists on a planet, the in- 
volvement of biological activity. Core formation re- 
moved most of the siderophilic and chalcophilic ele- 
ments, leaving mantles depleted in many of the strate- 
gic and noble metals relative to their chondritic abun- 
dances. Basaltic magma derived from partial melting 
of the mantle transported to the surface several metals 
contained in immiscible silicate and sulfide melts. Mag- 
matic ore deposits were formed during cooling, frac- 
tional crystallization and density stratification from the 
basaltic melts. Such ore deposits found in earth’s Ar- 
chean rocks were probably generated during early his- 
tories of all terrestrial planets and may be the only 
types of igneous ores on Mars. Where plate tectonic 
activity was prevalent on a terrestrial planet, temporal 
evolution of ore deposits took place. Repetitive epi- 
sodes of subduction modified the chemical composi- 
tions of the crust and upper mantles, leading to por- 
phyry copper and molybdenum ores in caic-alkaline ig- 
neous rocks and granite-hosted tin and tungsten de- 
posits. Such plate tectonic-induced mineralization in 
relatively young igneous rocks on earth may also have 
produced hydrothermal ore deposits on Venus in addi- 
tion to the massive sulfide and cumulate chromite ores 
associated with Venusian mafic igneous rock. Sedi- 
mentary ore deposits resulting from mechanical and 
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chemical weathering in reducing atmospheres in Ar- 
chean earth included placer deposits (e.g., uraninite, 
gold, pyrite ores). Chromite, ilmenite, and other dense 
unreactive minerals could also be present on channel 
floors and in valley networks on Mars, while banded 
iron formations might underlie the Martian northern 
plains regions. As oxygen evolved in earth’s atmos- 
phere, so too did oxide ores. By analogy, gossans 
above sulfide ores probably occur on Mars, but not 
submarine ferromanganese nodules and crusts which 
have precipitated in oxygenated seawater on earth. 
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Martian resources pose not only an interesting scientif- 
ic challenge but also have immense astronautical sig- 
nificance ause of their ability to enhance mission 
efficiency, lower launch and program costs, and stimu- 
late the development of large Mars surface facilities. 
Although much terrestrial mineralization is associated 
with plate tectonics and Mars apparently possesses a 
thick, stationary lithosphere, the presence of crustal 
swells, rifting, volcanism, and abundant volatiles indi- 
cates that a number of sedimentary, hydrothermal, dry- 
magma mineral concentration processes may have 
operated on Mars. For example, in Colorado Plateau- 
style (roll-front) deposits, uranium precipitation is local- 
ized by redox variations in groundwater. Also, evapor- 
ites (either in salt pans or even interstitially in pore 
spaces) might concentrate Cl, Li, and K. Many Martian 
impact craters have been modified by volcanism and 
probably have been affected by rising magma bodies 
interacting with ground ice or water. Such conditions 
might produce hydrothermal circulations and element 
concentrations. If the high sulfur content found by the 
Viking landers typifies Martian abundances, sulfide ore 
bodies may have been formed locally. Mineral-rich 
Africa seems to share many volcanic and tectonic 
characteristics with portions of Mars and may suggest 
Mars’ potential mineral wealth. For example, the rifts 
of Valles Marineris are similar to the rifts in east Africa, 
and may both result from a large mantle plume rising 
from the interior and es the surface. The gigan- 
tic Bushveld complex of South Africa, an ancient lay- 
ered igneous intrusion that contains ores of chromium 
and Pt-group metals, illustrates the sort of dry-magma 
processes that also could have formed local element 
concentrations on Mars, especially early in the plan- 
et’s history when heat flow was higher. 
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The mass influx of meteoritic material at Earth exhibits 
two distinct peaks: one centered at 10-5 grams, corre- 
sponding to the continuous, planet-wide flux of micro- 
meteorites, and a second corresponding to the rare 
impacts of objects larger than 1014 grams. Using the 
measured flux of meteoritic material at Earth and esti- 
mates of the Mars/Earth flux ration, it was calculated 
that the micrometeorites add between 2,700 and 
59,000 tons of meteoritic material to the surface of 
Mars annually. This corresponds to the accretion of 
between 1.8 and 40 cm of meteoritic material per bil- 
lion years. On the Moon this meteoritic component 
constitutes 1 to 2 percent of the mare soils. Depending 
on the indigenous regolith production rate on Mars, the 
meteoritic material on Mars may be present in suffi- 
cient concentration to serve as a resource for the vola- 
tile and siderophile elements common in chondritic 
meteorites but rare in basaltic crustal material. Since a 
significant fraction of the micrometeorites less than 
1 mm in diameter survive atmospheric entry on 
Mars without melting, they carry into the regolith the 
solar wind ions, including H, He, and noble gases, im- 
planted during their space exposure. 
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The surface of the planet Mars is characterized by two 
different hemispheres: old densely cratered structures 
in the Southern Uplands, and sparsely cratered young- 
er topographically lower regions covering approxi- 
mately the northern third of the planet's surface. The 
model for explaining these global surface structures is 
characterized by the following features: (1) homogene- 
ous accretion of Mars; (2) formation of a metal melt 
layer; (3) northward translation of the undifferentiated 
core due to a Rayleigh-Taylor instability; (4) vigorous 
convection in the southern parts and formation of the 
Southern Uplands’ crust; (5) fragmentation of the pri- 
mordial core, slowly dissolving rockbergs, beginning of 
Tharsis uplift and volcanism; (6) formation of the 
Northern Lowlands’ crust from only weakly differentiat- 
ed silicatic material; and (7) reaching of the present 
state with symmetrically placed core and further ther- 
mal evolution. 
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Both Viking landers found evidence of water in small 
concentration in the soils of Mars. Using the gas chro- 
matograph mass spectrometer the soil samples on 
Mars were heated to 500 C to release the water. This 
result lead researchers to believe that the water in the 
soil of Mars was tightly bound in a hydration state. In 
the laboratory several Mars analog soils and a few 
bench mark soils were run through a microwave to de- 
termine the amount of water released using this 
method. The results suggest that sufficient water can 
be obtained using this method to augment the activi- 
ties of a human base on Mars. 
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The existence of water on Mars is undisputed today. 
Measurements of atmospheric water vapor have 
shown that the abundance varies with location and 
season in a systematic way which depends on proc- 
esses of exchange with the polar caps, regolith, and 
atmosphere. Channels, which give the appearance of 
having been carved by water or of having had water 
involved in their formation, appear in various locations 
on the surface; some were formed by catastrophic out- 
flow of water from beneath the surface, while others 
form valley networks which give the appearance of 
having formed over long periods of time primarily early 
in the planet’s history. The north polar residual cap 
consists of water ice, possibly containing an amount of 
water equivalent to a global layer several tens of 
meters thick. Finally, water is observed within the rego- 
lith, as adsorbed water or as water of hydration. 
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Global Distribution of Martian Permafrost (Ab- 
stract Only). 

D. A. Paige. 1991, 1p 

In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 32. 


Accurately determining the present global distribution 
of Martian eae ice will be an important step towards 
understanding the evolution of the Martian surface and 
atmosphere, and could greatly facilitate human and ro- 
botic exploration of the planet. The quantitative Mars 
permafrost studies demonstrated the potential impor- 
tance of a number of factors determining the past and 
present distribution of subsurface ice on Mars, but 
have not considered the issue of regional variability. 
To consider the distribution of Mars permafrost in 
greater detail a new thermal model was developed that 
can calculate Martian surface and subsurface tem- 
peratures as a function of time-of-day and season. The 
results indicate that the distribution of Martian perma- 
frost is highly sensitive to the bulk thermal properties 
of the overlying soil. Viking IRTM observations of diur- 
nal surface temperature variations show that the bulk 
bp en yp pone 4 — materials ex- 
ibit a hig ree of regional inho neity. In gen- 
eral, the results show that the global distribution cheer. 
mafrost is at least as sensitive to the thermal proper- 
ties of the overlying surface material as it is to vari- 
ations in surface isolation due to large scale variations 
in Mars’ orbital and axial elements. In particular, they 
imply that subsurface ice may exist just a few centime- 
ters below the surface in regions of low thermal inertia 
and high albedo, which are widespread at latitudes 
ranging from the equator to + 60 degrees latitude. 
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When Martian regolith samples are moistened with 
water, a strong oxidant and oxygen gas are releasec. 
The many possible oxidants which have been suggest- 
ed as present, including superoxide (O2(-)) hydrogen 
peroxide (H2O02(-)), and manganese (IV) oxide 
(MnO2), as well as peroxonitrite (ONOO(-)), can be 
pg at by their ability to account for the numer- 
ous observations of the Viking Labelled Release (LR) 
and Gas Exchange (GEX) experiments. The magni- 
tudes, kinetics, and heat labilities of the LR experi- 
ments and the magnitudes and heat labilities of the 
GEX experiments have been quantitatively replicated 
with peroxonitrites. Further, it is to be expected from 
information about the photochemistry of nitrogen in 
the atmosphere, the calculated fluxes of the NO(x) to 
the surface, the known reactions of NO(x) with carbon- 
ates to produce nitrates and photolysis studies of ni- 
trates, that peroxonitrites are present on Mars. Howev- 
er, considerable uncertainty has existed about the 
form in which —— is stored in photolyzed nitrate 
crystals. Models have ranged from micropores of O2 
to chemically bound oxygen as_peroxonitrite 
(O2NOO(-)), as well as peroxonitrite. Studies of the so- 
lution chemistry and solid state photochemistry were 
completed, which show that much of the oxygen 
evolved on wetting comes from thermal breakdown of 
peroxonitrite after it is dissolved. A chemical model is 
developed for the photochemical processes occurring 
during UV irradiation of solid nitrates which resolves 
the several contradictory models discussed in the liter- 
ature in recent years. 
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Interpretations of airborne telescopic observations of 
Mars in the thermal infrared have identified absorption 
features due to several volatile-bearing minerals. The 
presence of some of these (e.g., carbonates) support 
previous suggestions that Mars once had a denser at- 


mosphere early in its history. While these interpreta- 
tions provide for ample scientific discussion, from the 
view of indigenous resource utilization the identifica- 
tion of hydrates is perhaps key to the exploration of 
Mars. Water is essential to a prolonged human pres- 
ence in space and more specifically on Mars. Both life 
support and any yay endeavor require quanti- 
ties of water which are cost prohibitive to transport 
over large distances. Additionally, water could provide 
a source of indigenous chemical fuel which could be 
used for transportation. Hydrates, from which water 
can be extracted may prove to be a valuable resource 
on the Martian surface. It is vital to assess the pres- 
ence of special environments or localized regions on 
Mars in which hydrates are concentrated, and map the 
distribution of this potential resource. 
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The present knowledge of the crustal composition of 
Mars is synthesized and implications discussed for in- 
situ resource utilization. Sources of information include 
remote sensing observations, Viking XRF chemical 
measurements, and characteristics of the SNC mete- 
orites (which most researchers now believe originated 
on Mars). There are a number of lines of evidence that 
abundant ferrous-iron rich igneous crustal rocks (and 
derivative soils) are available at or very near the cur- 
rent Martian surface at many locations on the planet. 
Most of these exposures show Oscopic evi- 
dence for abundant pyroxene, consistent with basaltic 
compositions. The SNC meteorites, which have basal- 
tic compositions, were also studied extensively. Inter- 
pretations of Mars crustal chemistry and mineralogy 
(petrology) based on these various sources are re- 
viewed, and their consistencies and differences are 
discussed. 
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The chemical and physical properties of Martian sur- 
face materials are revi J from the ive of 
using these resources to support human settlement. 
The resource potential of Martian sediments and soils 
can only be inferred from limited analyses performed 
by the Viking Landers (VL), from information derived 
from remote sensing, and from analysis of the SNC 
meteorites thought to be from Mars. Bulk elemental 
compositions by the VL inorganic chemical (x ray fluo- 
rescence) analysis experiments have been interpreted 
as evidence for clay minerals (possibly smectites) or 
mineraloids (palagonite) admixed with sulfate and 
chloride salts. The materials contained minerals bear- 
ing Fe, Ti, Al, Mg and Si. Martian surface materials may 
be used in many ways. Martian soil, with appropriate 
preconditioning, can probably be used as a plant 
growth medium, supplying mechanical support, nutri- 
ent elements, and water at optimal conditions to the 
plants. Loose Martian soils could be used to cover 
structures and provide radiation shielding for surface 
habitats. Martian soil could be wetted and formed into 
abode bricks used for construction. Duricrete bricks, 
with strength comparable to concrete, can probably be 
formed using compressed muds made from martian 
soil. 





157,911 
N91-26090/1/GAR 

(Order as N91-26019/0/GAR, PC ar 
Nevada Univ., Reno. Dept. of Geology. 

hts on Mercurian Resources. 

Abstract Only. 
S. L. Gillett. 1991, 1p 
In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 38 (See N91-26019 17-91). 
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Virtually all scenarios on Solar System development 
ignore Mercury, but such inattention is probably unde- 
served. Once viable lunar and (probably) asteroidal fa- 
cilities are established in the next century, 


gravity, Mercury is roughly twice as easy to leave as 
the Moon if the additional solar flux is taken into ac- 
count. Moreover, with solar-driven t ies such 
as solar sails or electric propulsion, its depth in the 
Sun’s gravity well is less important. Because Mercury 
is airless and almost certainly waterless, it will be an 
obvious place to export lunar technology, which will 
have been developed to deal with very similar condi- 
tions. Methods for extracting resources from anhy- 
drous silicates will be particularly germane. Even with- 
out propulsion, the discovery of low- 
delta-V access via multiple Venus and Earth encoun- 
ee ee ee ee ee 
thought. nology eloped for multi-year mis- 
sions to asteroids and Mars should be readily adapta- 
ble to such Mercurian missions. Mercury will not be our 
first outpost in the Solar System. Nonetheless, as fa- 
cilities are established in cis-Earth space, it probably 
merits attention as a next step for development. 


157,912 
N91-26095/0/GAR 
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1) 
Shemakha Astro-Physical Observatory, Baku (USSR). 
Near-Earth and Near-Mars Asteroids: Prognosis of 


tract Only. 
D. |. Shestopalov, and L. F. Golubeva. 1991, 1p 
In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 40 (See N91-26019 17-91). 


The diagnostic signs of ferrous absorption band at 
505nm and color index (u-x) found at main-belt aster- 
oids and 6-parametric classification of light stone me- 
teorites have been the basis of the . The colori- 
metric data of light near-Earth and near-Mars asteroids 
from TRIAD and ECAS were analyzed. Composition 
fields of pyroxenes were obtained for these asteroids 
by the value of (u-x) and 505-nm ferrous absorption 
band ition within the pyroxenes quadrilateral. Pyr- 
oxenes of the S-asteroids from Apollo-Amor which 
have spectral parameters similar to achondrites may 
be presented by the diopside series. 


157,913 
N91-26096/8/GAR 

(Order as N91-26019/0/GAR, PC a 
Tennessee Univ., Knoxville. Dept. of Geological Sci- 
ences. 


and Estimates (. 

L. A. Taylor. 1991, 1p 

In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 40. 


Nuclear energy is a highly desirable source of energy, 
and He-3 is the most prized of the fusion reactants. As 
the Wisconsin Group has emphasized, He-3 may be 
the only true economic ore on the Moon. The lack of a 
shielding atmosphere on the Moon permits solar-wind 
alpha particles to impinge upon the lunar regolith and 
become implanted into the various solid components. 

i large quantities of helium (5 to 50 ppm) 
are presented. measured parameter of I(sub s)/ 
FeO, a direct indicator of maturity and exposure age, 
can be used as a first approximation to predict 
abundances of many solar-wind components in the 
soils. However, because ilmenite has a much higher 
retentivity for helium than the other phases, the TiO2 
contents of the soils are better indicators of helium 
contents (Taylor, Space 90). High-Ti mare bassalt re- 
gions, such as at the Apollo 17 locale, appear to be the 
best areas for He mining (15 to 50 ppm He(sub T)), 
versus 3 to 9 ppm in the Highlands. However, the rela- 
tionships between I(sub s)/FeO, TiO2 and He-3 con- 
tents are complicated - e.g., many of the most He-rich 
soils are immature to submature. The amount of He-3 
in the regolith of the moon is estimated at 220,000 tons 
in the outer 2 m of the Maria. 
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Discovery and Characterization of Lunar Materials: 
An incomplete Process (Abstract Only). 

D. Vaniman. 1991, 1p 

In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 41. 


Our knowledge of lunar materials is based on (1) 
sample collections (by the Apollo and Lunar missions, 
supplemented by Antarctic lunar meteorites); and (2) 
remote sensing (Earth-based or by spacecraft). The 
characterization of lunar materials is limited by the 
small number of sampled sites and the incomplete 
remote-sensing database (geochemical data collected 
from orbit cover 20 percent of the lunar surface). There 
is much about lunar surface materials that remains to 
be discovered. Listed are some features suspected 
form present knowledge: (1) Polar Materials; (2) Far- 
side Materials; (3) Crater-Floor Materials; (4) Crater- 
Wall and Central Peak Materials; (5) Volcanic Shield 
and Dome Materials; (6) Transient-Event Materials; 
and (7) Meteoritic and Cometary Materials; This short 
list of likely discoveries isn’t exhaustive. We know 
much about a few spots on the Moon, but little about 
the full range of lunar materials. 


157,915 

N91-26101/6/GAR PC A05/MF A01 
Lunar and Planetary Inst., Houston, TX. 

Workshop on Production and Uses of Simulated 
Lunar Materials. 

1991, 82p NAS 1.26:188606, LPI-TR-91-01, NASA- 
CR-188606 


Sponsored by NASA. Johnson Space Center. Work- 
shop Held in Houston, TX, 25-27 Sep. 1989. 


A workshop entitled, Production and Uses of Simulat- 
ed Lunar Materials, was convened to define the need 
for simulated lunar materials and examine related 
issues in support of extended space exploration and 
development. Lunar samples are a national treasure 
and cannot be sacrificed in sufficient quantity to test 
lunar resource utilization process adequately. Hence, 
the workshop focused on a detailed examination of the 
variety of potential simulants and the methods for their 
production. 


157,916 

N91-26103/2/GAR PC A08/MF A02 
National Aeronautics and Space Administration, 
Washington, DC. 

Directory of Research Projects, 1991. Planetary 
arg and Geophysics Program. 

aa - _ Jun 91, 174p NAS 1.15:4288, NASA- 


Information is provided about currently funded scientif- 
ic research within the Planetary Geology and Geo- 
physics Program. The directory consists of the propos- 
al summary sheet from each proposal funded by the 
program during fiscal year 1991. Information is provid- 
ed on the research topic, principal investigator, institu- 
tion, summary of research objectives, past accom- 
plishments, and proposed investigators. 
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AD-A237 614/3/GAR PC A04/MF A01 
Naval Observatory, Washington, DC. 

| Solar Eclipses of 1992. Annual Solar 
Eclipse of 4-5 January 1992, Total Solar Eclipse of 
30 June 1992. 
J. A. Bangert, A. D. Fiala, and W. T. Harris. 1 Feb 
91, 51p Rept no. NOBS-CIRC-176 


By coincidence, the two central solar eclipses of 1992 
share a similar characteristic: both central paths will 
pass almost mp | over water, except for a very small 
Portion at one end which will pass over land and in- 
clude a major city. The first of the eclipses, an annular 
eclipse of the Sun, will occur on Saturday, 4 January 
1992 and Sunday, 5 January 1992. It will preceded by 
an associated partial lunar eclipse on 21 December 
1991. The central path of this annular eclipse will in- 
clude a number of small islands in the Pacific Ocean 
and end over the Los Angeles, California metropolitan 
area. At maximum over the central Pacific Ocean, ap- 
—— 84.4% of the Sun’s disk will be obscured. 

he maximum duration of annularity will be about 11m 
36s. Because the track will cross the Internation Date 
Line, by local times the eclips will occur on the morning 
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of 5 January at the beginning of the path and occur on 

the evening of 4 January at the end of the path. This 

eclipse belongs to saros series number 141. The last 

preceding eclipse in this series was the annular solar 

eclipse of 24 December 1973; the next eclipse in 

ng will be the annular solar eclips of 15 January 
10. 


157,918 
N91-25240/3/GAR 

(Order as N91-25223/9/GAR, PC — 

02) 

Arizona Univ., Tucson. 
Search for Near-Earth Asteroids with the 
Spacewatch Camera. 
T. Gehrels. 1990, 2p 
In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 2 p. 


The Spacewatch Program began as an engineering 
development of the discovery of near-earth asteroids 
and comets, with the firs observations starting in 1983, 
using an RCA ch coupled device (CCD) that has 
320 x 512 pixels. Extensive software was written to 
scan the sky and learn how to do astrometry for pre- 
cise orbits of newly discovered objects. The merit of 
the concept was proven, with many observations re- 
ported and comets recovered. The precision of astro- 
metric observations for comets and asteroids was im- 
proved. For efficient scanning and discovery of new 
objects, a Tektronix 2048 x 2048 CCD was obtained 
and is now permanently on the Spacewatch Tele- 
scope. Other aspects of the Spacewatch Program are 
briefly discussed. 


157,919 
N91-25246/0/GAR 
(Order as N91-25223/9/GAR, PC A13/MF 


A02) 
Arizona Univ., Tucson. 
Data Base on Physical Observations of Near-Earth 
Asteroids and Establishment of a Network to Co- 
ordinate Observations of Newly Discovered Near- 
Earth Asteroids. 
D. R. Davis, C. R. Chapman, and H. Campins. 1990, 


2p 
In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 2 p. 


This program consists of two tasks: (1) development of 
a data base of physical observations of near-earth as- 
teroids and establishment of a network to coordinate 
observations of newly discovered earth-approaching 
asteroids; and (2) a simulation of the surface of low- 
activity comets. Significant progress was made on task 
one and, and task two was completed during the 
period covered by this progress report. 


157,920 
N91-25995/2/GAR 
(Order as N91-25982/0/GAR, PC artes 


Jet Propulsion Lab., Pasadena, CA. 

Near-Earth Asteroid Discovery Rate Review (Ab- 

stract Only). 

E. F. Helin. 1991, 1p 

In Lunar and Planetary Inst., Abstracts for the Interna- 

= oo on Asteroids, Comets, Meteors 
p90. 


Fifteen to twenty years ago the discovery of 1 or 2 
Near Earth Asteroids (NEAs) per year was typical from 
one systematic search program, Palomar Planet 
Crossing Asteroid Survey (PCAS), and the incidental 
discovery from a variety of other astronomical pro- 
gram. Sky coverage and magnitude were both limited 
by slower emulsions, requiring ry exposures. The 
1970's sky coverage of 15,000 to 25,000 sq. deg. per 
year led to about 1 NEA discovery every 13, sq. 
deg. Looking at the years from 1987 through 1990, it 
was found that by comparing 1987/1988 and 1989/ 
1990, the world a nate Be of NEAs went from 20 
to 43. More specifically, PCAS’ results when grouped 
into the two year periods, show an increase from 5 dis- 
coveries in the 1st period to 20 in the 2nd period, a 
fourfold increase. Also, the discoveries went from rep- 
resenting about 25 pct. of the world total to about 50 
pct. of discoveries worldwide. The surge of discoveries 
enjoyed by PCAS in particular is attributed to new fine 
grain sensitive emulsions, film hypering, more uniformi- 
ty in the quality of the photograph, more equitable 
scheduling, better weather, and coordination of efforts. 
The maximum discoveries seem to have been attained 
at Palomar Schmidt. 


157,921 
N91-25996/0/GAR 
(Order as N91-25982/0/GAR, PC 4 


York Univ., North York (Ontario). 

1990 MB: The First Mars Trojan (Abstract Only). 

K. A. Innanen, S. Mikkola, E. Bowell, K. Muinonen, 
and E. M. Shoemaker. 1991, 1p 

Contract NAGW-1470 

In Lunar and Planetary Inst., Abstracts for the Interna- 
tional Conference on Asteroids, Comets, Meteors 
1991 p 96. 


Asteroid 1990 MB was discovered by D. H. Levy and 
H. E. Holt during the course of the Mars and Earth 
Crossing Asteroid and Comet Survey. An orbit based 
on a 9 day arc and the asteroid’s location near Mars’ 
L5 (trailing Lagrangean) longitude led E. Boswell to 
speculate that it might be in 1:1 resonance with Mars, 
analogous to the Trojan asteroids of Jupiter. Subse- 
quent observations strengthened the possibility, and 
later calculations confirmed it. Thus 1990 MB is the 
first known asteroid in 1:1 resonance with a planet 
other than Jupiter. The existence of 1990 MB (a small 
body most likely between 2 and 4 km in diameter) pro- 
vides remarkable confirmation of computer simula- 
tions. These self consistent n-body simulations dem- 
onstrated this sort of stability for Trojans of all the ter- 
restrial planets over at least a 2 million year time base. 
The discovery of 1990 MB suggests that others of 
similar or smaller diameter may be found. ert Ing 
thetical populations of Mars Trojans, their possible sky 
plane distributions were modeled as a first step in un- 
dertaking a systematic observational search of Mars’ 
L4 and L5 libration regions. 


157,922 
N91-25997/8/GAR 
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National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Dust Particles from Comets and Asteroids Collect- 
ed at the Earth’s Orbit: Parent-Daughter Relation- 
ships (Abstract Only). 

A. A. Jackson, and H. A. Zook. 1991, 1p 

In Lunar and Planetary Inst., Abstracts for the Interna- 
tional Conference on Asteroids, Comets, Meteors 
1991 p 100. 


The relative contributions of comets and asteroids to 
the reservoir of dust in the interplanetary medium is not 
well known. There are direct observations of dust re- 
leased from comets and there is evidence to associate 
the IRAS dust bands with possible collisions of Aster- 
oids in the main belt. It is believed that one may com- 
bine lab analysis of the physics and chemistry of cap- 
tured particles with orbital data in order to identify 
comet and asteroid parent bodies. It is possible to use 
the collected orbits of the dust to connect with its 
source in two ways. One is to consider the long time 
orbit evolution of the dust under Poynting-Robertson 
drag. The other is to look at the prompt orbit change of 
dust from comets onto trajectories that intersect the 
earth’s orbit. In order to characterize the orbits of dust 
particles evolved over a long period of time, a study of 
its orbital evolution was undertaken. Various param- 
eters associated with these dust orbits as they cross 
the Earth’s orbit were considered in order to see if one 
may discriminate between particles evolved from 
comets and asteroids. The method was to calculate by 
a numerical procedure the orbits of dust particles after 
they left their parent bodies. It appears that as the par- 
ticles pass the Earth’s orbit, asteroidal grains and com- 
etary grains can be differentiated on the basis of their 
measured orbital eccentricities even after much plane- 
tary perturbation. Broad parent daughter associations 
can 9 made on this basis from measurement of their 
trajectories intercepted in earth orbit. 


157,923 
N91-26000/0/GAR 
(Order as N91-25982/0/GAR, PC Men’ Oa) 


Arizona Univ., Tucson. 

Evaluating Some Computer Enhancement Algo- 

Powe d ae (abotest Onty ‘cr of Cometary 
cor logy tract I. 

S. M. Larson, and C. D. Slaughter. 1991, 1p 

Contract NAGW-1974 

In Lunar and Planetary Inst., Abstracts for the Interna- 

tional Conference on Asteroids, Comets, Meteors 

1991 p 131. 





The observed morphology of cometary comae is de- 
termined by ejection circumstances and the interaction 
of the ejected material with the local environment. An- 
isotropic emission can provide useful information on 
such things as orientation of the nucleus, location of 
active areas on the nucleus, and the formation of ion 
structure near the nucleus. However, discrete coma 
features are usually diffuse, of low amplitude, and su- 
perimposed on a steep intensity gradient radial to the 
nucleus. To improve the visibility of these features, a 
variety of digital enhancement algorithms were em- 
ployed with varying degrees of success. They usually 
Produce some degree of spatial filtering, and are 
chosen to optimize visibility of certain detail. Since in- 
formation in the image is altered, it is important to un- 
derstand the effects of parameter selection and proc- 
essing artifacts can have on subsequent interpreta- 
tion. Using the criteria that the ideal algorithm must en- 
hance low contrast features while not introducing mis- 
leading artifacts (or features that cannot be seen in the 
stretched, unprocessed image), the suitability of vari- 
pote gee that aid cometary studies were as- 
sessed. The strong and weak points of each are identi- 
fied in the context of maintaining positional integrity of 
features at the expense of photometric information. 


157,924 
N91-26009/1/GAR 

(Order as N91-25982/0/GAR, PC A13/MF 

A02) 

Jet Propulsion Lab., Pasadena, CA. 
Census of the Asteroid Beit (Abstract Only). 
E. F. Tedesco, and G. J. Veeder. 1991, 1p 
In Lunar and Planetary Inst., Abstracts for the Interna- 
tional Conference on Asteroids, Comets, Meteors 
1991 p 218. Sponsored in Part by AFGL. 


Observations obtained by the Infrared Astronomical 
Satellite (IRAS) during its ten month mission in 1983 
were originally processed by the Asteroid Data Analy- 
sis System (ADAS) to search for 3453 asteroids with 
known orbital elements as of September 1985. A total 
of 1811 had one or more observations of sufficient reli- 
ability to be accepted. These results were released in 
October 1986. Recently IRAS data were reprocessed 
to increase both the number of recognized asteroid 
observations and their reliability. As input 7311 aster- 
oids were used with known orbital elements as of De- 
cember 1990. This processor is referred to as the 
IRAS Minor Planet Survey (IMPS). As of April 1991 ap- 
proximately 3000 asteroids had been identified with 
one or more acceptable observations. These results 
were used to derive the total number of asteroids with 
diameters greater than 1 km. In addition to being an 
interesting piece of information in itself these size-fre- 
quency distributions produce bias-correction factors 
which, for example, will be used in investigations of the 
physical properties of asteroid dynamical families and 
to estimate the distribution of the taxonomic classes 
as a function of heliocentric distance. 


157,925 
N91-26010/9/GAR 
(Order as N91-25982/0/GAR, PC A13/MF 


) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Pre-Encounter Observations of 951 Gaspra (Ab- 
stract Only). 
D. J. Tholen, J. D. Goldader, D. P. Cruikshank, and 
W. K. Hartmann. 1991, ip 
In Lunar and Planetary Inst., Abstracts for the interna- 
tional Conference on Asteroids, Comets, Meteors 
1991 p 220. 


Photometry and colorimetry of 951 Gaspra were ob- 
tained on nine nights during the 1990 opposition. A 
composite lightcurve constructed using data from 
eight of those nights yielded a synodic rotational 
= of 7.04346 +/- 0.00006 hours, a mean abso- 
lute V magnitude of 11.8026 +/- 0.0025, and a slope 
parameter of 0.285 +/- 0.005. The apparent discrep- 
ancy can be easily resolved by realizing that their de- 
termination is based primarily on data obtained after 
opposition. Different phase functions pre- and post-op- 
position are a natural consequence of a changing 
aspect during an opposition. If the sub-Earth latitude 
on Gaspra is at a less equatorial aspect after opposi- 
tion than it was before opposition, then we would 
expect to see a shallower phase function (correspond- 
ing to a larger numerical value of the slope parameter). 
Adding weight to this hypothesis is the last observation 
of the opposition, made in May after Gaspra had 
passed post opposition quadrature, which is displaced 
toward brighter absolute magnitudes relative to the 


rest of our data, indicating an even more poleward 
sub-Earth latitude than earlier in the opposition. Be- 
cause the orbits of Earth and Gaspra are nearly copla- 
nar, a substantial change in sub-Earth latitude during 
the opposition would not have been possible unless 
the es of the asteroid’s rotational axis is not 
small. 


157,926 
N91-26011/7/GAR 

(Order as N91-25982/0/GAR, PC ae 

2) 

Jet Propulsion Lab., Pasadena, CA. 
IRAS Asteroid Families (Abstract Only). 
G. J. Veeder, J. G. Williams, E. F. Tedesco, and D. 
L. Matson. 1991, 1p 
In Lunar and Planetary Inst., Abstracts for the Interna- 
tional Conference on Asteroids, Comets, Meteors 
1991 p 225. Sponsored in Part by AFGL. 


The Infrared Astronomical Satellite (IRAS) sampled 
the entire asteroid population at wavelengths from 12 
to 100 microns during its 1983 all sky survey. The IRAS 
Minor Planet Survey (IMPS) includes updated results 
for more recently numbered as well as other additional 
asteroids with reliable orbital elements. Albedos and 
diameters were derived from the observed thermal 
emission and assumed absolute visual magnitudes 
and then entered into the IMPS database at the Infra- 
red Processing and Analysis Center (IPAC) for mem- 
bers of the Themis, Eos, Koronis and Maria asteroid 
families and compared with their visual colors. The 
IMPS results for the small (down to about 20 km) aster- 
oids within these major families confirm trends previ- 
ously noted for their larger members. Each of these 
dynamical families which are defined by their similar 
proper elements appears to have homogeneous physi- 
cal properties. 


157,927 
N91-26012/5/GAR 
(Order as N91-25982/0/GAR, PC A13/MF 


/ 
A02) 
Space Telescope Science Inst., Baltimore, MD. 
Inner Coma Imaging of Comet Levy (1990C) with 
the Hubble Telescope (Abstract On 
H. A. Weaver, M. F. Ahearn, W. A. Baum, P. D. 
Feldman, and J. C. Brandt. 1991, 1p 
In Lunar and Planetary Inst., Abstracts for the Interna- 
tional Conference on Asteroids, Comets, Meteors 
1991 p 232. 


Observations of comet Levy were carried out with the 
Hubble Space Telescope (HST) on UT 27 Sep. 1990. 
The comet was imaged with the Wide Field Camera 
(WFC) through both red and blue filters, which were 
selected to isolate continuum emission peaking sharp- 
ly at the nucleus. The longest exposures (4 sec) 
through the red filter had sufficient signal to noise that 
image deconvolution could be used to recover virtually 
the full spatial resolution of HST. These images reveal 
a fan-shaped inner coma in which the sunward-facing 
hemisphere is significantly brighter than the tailward 
hemisphere, consistent with volatile sublimation occur- 
ring primarily on the dayside of the nucleus. 


157,928 
N91-26016/6/GAR 
(Order as N91-25982/0/GAR, PC A13/MF 


A02) 
oe Astrophysical Observatory, Cambridge, 


New Activity Index for Comets (Abstract Only). 

F. L. Whipple. 1991, 1p 

In Lunar and Planetary Inst., Abstracts for the Interna- 
tional Conference on Asteroids, Comets, Meteors 
1991 p 237. 


An activity index (Al) is derived from observational data 
to measure the increase of activity in magnitudes for 
comets when brightest near perihelion as compared to 
their inactive reflective brightnesses at great solar dis- 
tances. In all, Al determinations are made for 32 long- 
period (L-P) comets and for 14 short-period (S-P). The 
range of values of Al is the order of 3 to 10 magnitudes 
with a median about 6. An expected strong correlation 
with perihelion distance, q, was found to vary as 
approx. q(-2.3). Residuals from a least-square solution, 
delta Al, were used for comparing comets of different 
orbital classes, the standard deviation of a single value 
of delta Al was only plus or minus 1(m).1 for L-P 
comets and plus or minus 1(m)2 for S-P comets. 
Among the L-P comets, 19 of Period, P greater than 
10(exp 4) yr yielded delta Al greater than or equal to - 
0(m).27 compared to +0(m).39 for 13 of 10(exp 4) 
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greater than P greater than 10(exp 2) yr. This denies 
any effect of aging ———~ the L-P comets. The 14 S-P 
comets yielded (delta Al) less 0(m).3 plus or minus 
0(m).3 than the 32 L-P comets. The results suggest a 
common actively level, nature and probably origin for 
comets of all orbits, sizes and ages. 


157,929 
N91-26039/8/GAR 
(Order as N91-26019/0/GAR, PC A04/MF 


A01) 
Arizona Univ., Tucson. 
Discovery and Orbital Characterization of Near- 


Earth Asteroids (Abstract Only). 

T. Gehrels, J. Drummond, E. Helin, M. Hoffmann, 
and D. Rabinowitz. 1991, 1p 

In Its Resources of Near-Earth Space: Abstracts p 14. 


The fundamentals of photographic discovery are dis- 
cussed, and the work at the Palomar Observatory is 
described including photographic discovery programs 
elsewhere. The Spacewatch } of CCD- 
scanning techniques is reviewed. Special searches for 
objects near the Earth are reported. The existence of 
four streams both Earth-approaching asteroids 
and meteorite-dropping fireballs suggests that at cer- 
tain times of the year an increase can be expected in 
both asteroid discoveries and meteoritic events. 


157,930 
N91-26094/3/GAR 
(Order as N91-26019/0/GAR, PC ear 


See eee Center for Astrophysics, Cam- 

Observational Investigation of the Comet-Asteroid 
nection (Abstract Only). 

J. X. Luu. 1991, 1p 

In Arizona Univ., Resources of Near-Earth Space: Ab- 

stracts p 39. 


Recent observations indicate that comet nuclei and 
certain asteroids, particularly near-Earth asteroids 
(NEA) and the distant asteroids, may have much in 
common. The authors investigated the possible con- 
nection between comets + Tien oa via be meth- 
ods. A oscopic survey 0’ groups of asteroids 
that may be related to comets, namely the NESs and 
Trojan asteroids, indicates that we cannot dispel the 
hypothesis of a main-belt origin NEAs, while the Trojan 
survey shows that the Trojans and the known comet 
nuclei are spectrally similar over the wavelengths ex- 
amined. Results of attempts to determine the mass 
loss rates of NEAs indicate that we cannot exclude the 
possibility that low-activity comets exist in the NEA 
population and have escaped detection simply be- 
cause their small sizes result in mass loss rates which 
are below the detection limit. 


PC A03/MF A01 


omparisons. 
S. P. Meszaros. Jun 91, 32p NAS 1.26:4379, NASA- 
CR-4379 
Contract NAGW-2102 


This document updates and extends the photographic 


catalog of selected seam Ae comparisons. It uti- 
lizes photographs taken by NASA spacecraft to illus- 
trate size isons of planets and moons of the 
solar system. Global views are depicted at the same 
scale, within each comparison, allowing size relation- 
ships to be studied visually. 


157,932 

PB91-223867/GAR PC A03/MF A01 
Kozponti Fizikai Kutato Intezet, Budapest (Hungary). 
Rotation of Comet P/ 5 

L. Foeldy, K. Szegoe, and |. Toth. 1990, 18p KFKI- 
1990-26/C ; 

Summaries in Hungarian and Russian. 


The authors reanalyze and solve without approxima- 
tions the equations of motion for P/Halley as a free 
asymmetric top, using only the spacecraft observa- 
tions as input, allowing both prograde and retrograde 
rotations. rotational equations of the nucleus are 
solved numerically using the long axis orientation data. 
The nucleus has an inertial ellipsoid equivalent to a 16 
x 8 x 7 km tri-axial ellipsoid, rotates around its shortest 
axis with a period of 2.24 days, while the long axis 
nods up and down with a period of 7.66 days. The an- 
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gular momentum vector points to the 1 = 30.6 degree 
b = -59.8 degree direction. It is shown that only the 
solution close to Sagdeev et al. (1989) is compatible 
with ground-based observations. 


Astrophysics 
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M8.1 Flare of 23 June, 1988. 1. Secondary Hz 
enings in Two-Ribbon Flares. 

M. Herant, L. Golub, and D. F. Neidig. Nov 89, 12p 

Rept no. PL-TR-91-2149 

Availability: Pub. in Solar Physics, v124 p145-155 Nov 

or — only to DTIC users. No copies furnished 


No abstract available. 
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PL-TR-91-2144 

Availability: Pub. in Solar Physics, v127 p109-118 May 
NTS only to DTIC users. No copies furnished 


Not available NTIS 


The vertical fine structure in quiescent prominence 
was modelled as an assembly of very narrow, optically 
thin threads. Random clusterings of the threads can 
account for the observed contrast and Hx line profiles 
of the fine structures. In this picture, each structure 
consists of a cluster of 7-20 elementary threads. 
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Solar Mass oe 

B. Jackson, R. Gold, and R. Altrock. 1991, 6p Rept 

no. PL-TR-91-2143 

Availability: Pub. in Advanced Space Research, v11 1 

vhs - (1)381 1991. Available only to DTIC users. 
0 copies furnished by NTIS. 

No abstract available. 


Not available NTIS 


157,936 
AD-A237 721/6 Not available NTIS 
Phillips Lab., Hanscom AFB, MA. 

Photon Noise Analysis for a LEST Multidither 
em. 


Optical System. 
O. Luhe. 1987, 10p Rept no. PL-TR-91-2150 
Availability: Pub. in LEST Foundation Proceedings of 
the Wi on Adaptive Optics in Solar Observa- 
tions, Rept. no. TR-28 p255-262 1987. Available only 
to DTIC users. No copies furnished by NTIS. 


No abstract available. 
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pn a ene tg rd —- A ns + gemma as a 
‘ossible 'o Atmosphe: lodels. 

R. C. Altrock. Feb 91, 3p Rept no. PL-TR-91-2146 

Availability: Pub. in Atmospheric Density and Aerody- 

namic Drag Models for Air Force ations, ch8 p11- 

12 Feb 91. Available only to DTIC users. No copies 

furnished by NTIS. 


The solar corona is the source of transient and slowly 
varying phenomena that can affect the upper atmos- 
phere of the earth. Among these phenomena are 
flares, mass ejections, high-speed solar wind streams 
from coronal holes, and high-energy ionizing radiation 
from both the background corona and coronal active 
regions and streamers. The article examines research 
—t ned to improve our understanding of the interac- 
tion between the solar processes and the terrestrial 
consequences. Instrumentation includes the largest 
a (which produces an artificial eclipse that 
allows corona to be imaged) in the United States, a 
smaller ——— filters (includi 
moves effect of scattered light from 
to isolate various coronal spectrum emission lines, 
spectrographs, and photographic and photoelectric 
detectors. scattered-light compensating filter and 


one which re- 
atmosphere) 
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sensor can detect emissions as faint as 1.E-7 of the 
brightness of the solar disk in lines of Fe XIV, Fe X, and 
Ca XV, which are formed at temperatures of 1-3 million 
degrees. Data from the above systems can be used to 
calculate an estimated flux from the corona. Prelimi- 
nary comparisons of this flux with measurements of 
the 10.7 cm solar flux indicate that the visible coronal 
flux may be a suitable predictor for 10.7 cm flux (which 
is well-known to have an (indirect) effect on atmos- 
pheric density). Although based on the assumption of 
a static, non-varying corona over a two week period, 
the visible flux has the advantage of spatial resolution, 
which allows the effect of coronal enhancements ap- 
pearing at the East limb to be projected for the ensuing 
two weeks of disk passage. The flux values are provid- 
ed to produce an algorithm for prediction of F10.7 are 
continuing. 
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Solar Feature Correlation Tracker for Ground- 
Based Telesco 

O. Luhe, A. L. Widener, T. Timmele, G. Spence, and 
R. B. Dunn. Oct 89, 11p Rept no. PL-TR-91-2147 


No abstract available. 
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Solar Flares and the Solar EUV Flux. 

S. L. Keil, and D. F. Neidig. Feb 90, 5p Rept no. PL- 
TR-91-2148 

Availability: Pub. in Atmospheric Density and Aerody- 
namic Drag Models for Air Force Operations, ch8 p8-7; 
8-10 Feb 90. Available only to DTIC users. No copies 
furnished by NTIS. 


This talk on solar flares and the following talk on the 
corona are intended to give a brief overview of our 
solar activity prediction programs and how they fit into 
the problem of how specifying atmospheric density. 
The major concern is to understand the physics of 
solar activity and variability and to turn this physical 
understanding into a predictive capability that can be 
used to forecast changes in solar emissions. We will 
very briefly describe some of our ongoing work and 
future plans that have a direct bearing on solar emis- 
sions that serve as inputs to models of atmospheric 
density and aerodynamic drag. We have concentrated 
our efforts on solar flare, coronal structure and evolu- 
tion, and the interaction between solar magnetism and 
dynamical processes, which must serve as the funda- 
mental energy storage mechanism and trigger for solar 
flares. To a lesser degree, we have looked at chromos- 
pheric variability and solar cycles in general. We cur- 
rently have ey, 474 to measure the daily variation in 
the integrated Ca II K-line spectra and in several coro- 
nal emission lines. The prime focus has been on un- 
derstanding the causes of flares and other forms of 
solar activity. 


157,940 

DE$1014534/GAR PC A03/MF A01 
State Univ. of New York at Stony Brook. Dept. of Earth 
and Space Sciences. 
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Some effects of the equation of state of dense matter 
on the structure of neutron stars and on gravitational 
collapse supernovae are discussed. We discuss which 
nuclear parameters are most important for the equa- 
tion of state, and constraints on them that have been 
obtained from laboratory experiments. We than dis- 
cuss how neutron stars and supernovae depend upon 
and, therefore, could constrain, these parameters. 
Some structural constraints on neutron stars are avail- 
able from observations, but these cannot, at present, 
set limits on important nuclear parameters such as the 
bulk incompressibility parameter or the bulk symmetry 
energy. However, the mechanism of Type 2, or gravita- 
tional collapse, supernovae depends crucially on 
these nuclear parameters and upon other aspects of 
the equation of the state. We examine the equation of 
state in the important regime just below nuclear densi- 
ty in which nuclei become deformed and undergo pos- 
sible phase transitions to other shapes such as an 


inside-out bubble phase, and a phase transition to uni- 
form nuclear matter. The pressure and adiabatic index 
in this density regime is sensitive chiefly to the incom- 
pressibility parameter of bulk nuclear matter. We show 
that supernova mechanism will also depend upon the 
effective neutrino-nucleus coherent scattering rate, 
which in turn is sensitive to the nuclear size and to ion- 
ion correlations. We present calculations of the coher- 
ent scattering rate and compare them to calculations 
that are used in other stellar collapse simulations. 
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Impact of the nuclear equation of state on models 
of rotating neutron stars. 

F. Weber, and N. K. Glendenning. 3 Jun 91, 28p 
LBL-30726, CONF-9106226-1 

Contract AC03-76SF00098 

International workshop on unstable nuclei in astro- 
physics, Tokyo (Japan), 7-8 Jun 1991. Sponsored by 
Department of Energy, Washington, DC. 


The impact of the nuclear equation of state on the 
properties of rotating neutron stars from two different 
sources, stable rotation at the general relativistic 
Kepler period and rotation at the gravitational radi- 
ation-reaction driven instability mode, is analyzed. For 
this purpose models of rotating neutron stars are con- 
structed in the framework of Einstein’s theory of gener- 
al relativity by applying a refined version of Hartle’s 
perturbative stellar structure equations. The investiga- 
tion is based on a representative collection of a total of 
seventeen nuclear equations of state, covering both 
non-relativistic as well as relativistic ones. 41 refs., 3 
figs., 2 tabs. 
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Preliminary Analysis of Surface Characteristics of 
Comet Tempel 2 (Abstract Only). 

H. Campins. 1989, 1p 

In Arizona Univ., NASA Space Engineering Research 
Center for Utilization of Local Planetary Resources 1 p. 


A preliminary analysis of the surface characteristics of 
Comet Tempel 2 was completed and incorporated into 
the paper The Nucleus of Ccmet Tempel 2 by M. F. 
A’Hearn, H. Campins, D. G. Schleicher, and R. L. Millis 
which was submitted to the Astrophysical Journal, 
March 1989. A detailed analysis of the surface charac- 
teristics of Comet Arend-Rigaux and Comet Tempel 2 
is being carried out in collaboration with Dr. R. H. 
Brown (JPL). 
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Jet Propulsion Lab., Pasadena, CA. 

Application of High era eng Oscillators to Radio 
Science Experiments Using Space Probes. 

E. R. Kursinski. May 90, 16p 

In Its the 22nd Annual Precise Time and Time Interval 
(Plil) Applications and Planning Meeting p 253-268. 


The microwave telecommunication links between the 
earth and deep space probes have long been used to 
conduct radio science experiments which take advan- 
tage of the phase coherency and stability of these 
links. These experiments measure changes in the 
phase delay of the signals to infer electrical, magnetic 
and gravitational properties of the solar system envi- 
ronment and beyond through which the spacecraft and 
radio signals pass. The precision oscillators, from 
which the phase of the microwave signals are derived, 
play a key role in the stability of these links and there- 
fore the sensitivity of these measurements. These ex- 
periments have become a ony behind recent 
and future improvements in the p Space Network 
and spacecraft oscillators and frequency and time dis- 
tribution systems. Three such experiments which are 
key to these improvements are briefly discussed and 
prema t between their sensitivity and the signal 
phase stability is described. The first is the remote 
rrneng | of planetary atmospheres by occultation in 
which the radio signal passes through the atmosphere 
and is refracted causing the signal pathlength to 
change from which the pressure and the temperature 
of the atmosphere can be derived. The second experi- 
ment is determination of the opacity of planetary rings 





by passage of the radio signals through the rings. The 
third experiment is the research for very low frequency 
gravitational radiation. The fractional frequency varia- 
tion of the signal is comparable to the spatial strain 
amplitude the system is capable of detecting. A sum- 
mary of past results and future possibilities for these 
experiments are presented. 
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Monte Carlo Simulation of Particle Acceleration at 
Astrophysical Shocks. 

Abstract Only. 

R. K. Campbell. Sep 89, ip 

In Maryland Univ., the 1989 NASA-Asee Summer Fac- 
ulty Fellowship Program in Aeronautics and Research 
p 13 (See N91-25914 17-82). 


A Monte Carlo code was developed for the simulation 
of particle acceleration at astrophysical shocks. The 
code is implemented in Turbo Pascal on a PC. It is mo- 
dularized and structured in such a way that modifica- 
tion and maintenance are relatively painless. Monte 
Carlo simulations of particle acceleration at shocks 
follow the trajectories of individual particles as they 
scatter Bi gener | across the shock front, gaining 
energy with each crossing. The particles are assumed 
to scatter from magnetohydrodynamic (MHD) turbu- 
lence on both sides of the shock. A scattering law is 
used which is related to the assumed form of the turbu- 
lence, and the particle and shock parameters. High 
energy cosmic ray spectra derived from Monte Carlo 
simulations have observed power law behavior just as 
the spectra derived from analytic calculations based 
on a diffusion equation. This high e' behavior is 
not sensitive to the scattering law used. In contrast 
with Monte Carlo calculations diffusive calculations 
rely on the initial injection of supra-thermal particles 
into the shock environment. Monte Carlo simulations 
are the only known — describe the extraction of 
particles directly from thermal pool. This was the 
triumph of the Monte Carlo approach. The question of 
acceleration efficiency is an important one in the 
shock acceleration game. The efficiency of shock 
waves efficient to account for the observed flux of = 
energy galactic cosmic rays was examined. The effi- 
ciency of the acceleration process depends on the 
thermal particle pick-up and hence the low energy 
scattering in detail. One of the goals is the self-consist- 
ent derivation of the accelerated particle ‘a and 
the MHD turbulence spectra. Presumably the up- 
stream turbulence, which scatters the particles so they 
can be accelerated, is excited by the streaming accel- 
erated particles and the needed downstream turbu- 
lence is convected from the upstream region. The 
present code is to be modified to include a better de- 
scription of particle scattering (pitch-angle instead of 
hard-sphere) and as iterative no mace for treating the 
self-excitation of the MHD turbulence. 
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Interpretation of planetary observations and proper 
modeling of planetary atmospheres are critically upon 
accurate laboratory data for the chemical and physical 
properties of the constitutes of the atmospheres. It is 
important that these data are taken over the appropri- 
ate range of parameters such as temperature, pres- 
sure, and composition. Availability of accurate, labora- 
tory data for vapor pressures and equilibrium con- 
stants of condensed ies at low temperatures is 
essential for photochemical and cloud models of the 
atmospheres of the outer planets. In the absence of 
such data, modelers have no choice but to assume 
values based on an educated guess. In those cases 
where higher temperature data are available, a stand- 
ard procedure is to extrapolate these points to the 
lower temperatures using the Clausius-Clapeyron 
equation. Last summer the vapor pressures of acety- 


lene (C2H2) hydrogen cyanide (HCN), and cyanoace- 
tylene (HC3N) was measured using two different meth- 
ods. At the higher temperatures 1 torr and 10 torr ca- 
pacitance manometers were used. To measure very 
low pressures, a technique was used which is based 
on the infrared absorption of thin film (TFIR). This 
summer the vapor pressure of acetylene was meas- 
ured the TFIR method. The vapor pressure of hydro- 
gen sulfide (H2S) was measured using capacitance 
manometers. Results for H2O agree with literature 
data over the common range of temperature. At the 
lower temperatures the data lie rey! below the 
values predicted by extrapolation of lausius-Cla- 
peyron equation. Thin film infrared (TFIR) data for 
acetylene lie significantly below the values predicted 
by extrapolation. It is hoped to bridge the gap between 
the low end of the CM data and the upper end of the 
TFIR data in the future using a new spinning rotor 
gauge. 
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A recent survey by Roby (1987) discovered that the 
relatively weak high excitation lines of N 1 near 7468 
and 8680 A were undetectable in the majority of HgMn 
stars, leading to upper limits on the N abundance of 
roughly ten times below that of the solar N abundance. 
Standard stars with similar temperatures (10,000 to 
13,000 K) did exhibit these same N lines and were 
found to have roughly solar N abundances. The N 
abundances were redetermined in two HgMn stars and 
four standard stars using the strong, low excitation 
lines of N 1 found in the ultraviolet. observational 
data consisted of _ quality, high resolution, co- 
added International Ultraviolet Explorer spectra which 
was previously collected and reduced. Examination of 
the spectra plus considerations of signal/noise and 
severe line blending led to the choice of three promis- 
ing N 1 lines located at 1742.7, 1745.3 and 1411.9 A. 
The atomic data for these lines were previously calcu- 
lated using the best laboratory measurements found in 
a search of the relevant literature. The chosen N lines 
turned out to be blended significantly with Fe 2 lines. 
To obtain the abundances for N synthetic spectra were 
computed to match the observed spectra. The syn- 
thetic spectra were calculated using lie-blanketed 
model atmospheres, stellar parameters, and abun- 
dances for the other elements based upon previous 
work by S. Adelman. The N abundance was then ad- 
justed to give the best fit of the observed line profiles. 
In the 2 HgMn stars, the N lines were again found to be 
undet le, but the stronger intrinsic strength of the 
new lines yield more stringent upper limits than those 
obtained previously. Model atmosphere and abun- 
dances were updated in two stars where new results 
were reported. An additional N 1 line and an additional 
standard star were added to the program. A line opaci- 
ty model was developed for a missing feature adjacent 
to the N 1 line at 1745.2 A, leading to a 25 percent 
improvement in the determined from this line. 
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The objective of this study is two-fold: to investigate 
the absorption of hard x rays along a tangential path 
through the terrestrial atmosphere, and to locate, other 
than use of imaging devices, the flare source of x 
ray emission in the sun. Observational data were taken 
with the Hard X Ray Burst Spectrometer (HXRBS) on 
board the Solar Maximum Mission satellite (SMM). The 
occultation event chosen for investigation is the flare 
on 14 October 1981. Night fell on SMM during the de- 
caying phase of the flare. In about fifteen seconds, the 
x ray flux decreased to zero. The model for computing 
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synthetic light curve, which is directly comparable to 
the observed curve, consists of two computing pro- 
grams. One is a modified version of an existing code, 
which compute the coordinates of the tangent points 
of the SMM-sun lines. The other program computed 
the a ic densities along the angles (N to S and 
E to W) measured from the center of the sun. The vari- 

model also depends on the destination of the ter- 


ent heights and latitudes, and the x ray absorption 
cross of nitrogen, oxygen, and argon. The optical 
lengin, 28 2. given Sine ond Ser ax ote Gentes, 5 Coe 
puted with the two angular parameters. The fit of a par- 
ticular synthetic light, curve, i.e., the exponentials of 
the optical lengths, to the observed eclipse curve, 
yields the desired angular parameters. 


157,948 
N91-25940/8/GAR 
(Order as N91-25914/3/GAR, PC or” hed 


Alfred Univ., NY. Dept. of Physics. 

Soles Piss and Oe eS ee oe 
termined from Smm Hxrbs and Data. 

Abstract O) 


nly. 
G. D. Toot. Lon 89, ip 
In Maryland Univ., the 1989 NASA-Asee Summer Fac- 
ulty Fellowship Program in Aeronautics and Research 
p 38 (See N91-25914 17-82). 


The exact nature of the solar flare process is still 
somewhat a mystery. A key element to understanding 
flares if the relationship between the hard x rays emit- 
ted by the most ic portions of the flare and the 
soft x rays from other areas and times. This relation- 
ship was studied by comparing hard x ray light curved 
from the Hard X-Ray Burst meter (HXRBS) 
with the soft x ray light curve and its derivation from the 
Bent Spectrometer (BCS) which is part of the 
X-Ray Polychrometer (XRP), these instruments being 
on the Solar Maximum Mission spacecraft (SMM). 
Data sample was taken from flares observed with the 
above instruments during 1980, the peak of the previ- 
ous maximum of solar activity. Flares were chosen 
based on complete coverage of the event by several 
instruments. The HXRBS data covers the x ray spec- 
trum from about 25 keV to about 440 keV in 15 spec- 
tral channels, while the BCS data used covers a region 
of the Spectrum around 3 ms including emis- 
sion from the Ca XIX ion. Both sets of data were 
summed over their spectral ranges and plotted against 
time at a maximum time resolution of around 3 sec- 
onds. The most popular theory of flares holds that a 
beam of electrons produces the hard x rays by brems- 
strahlung while the soft x rays are the thermal re- 
sponse to this energy . The question is 
whether the rate of change of soft x ray emission might 
reflect the variability of the electron beam and hence 
the variability of the hard x rays. To address this, we 
took the time derivative of the soft x ray light curve and 
compared it to the hard flares, 12 of them showed very 
closed agreement between the soft x ray derivative 
and the hard x ray light curve. The other five did not 
show this behavior but were similar to each other in 

neral soft x ray behavior. Efforts to determine basic 
Gifferences between the two kinds of flares continue. 
In addition the behavior of soft x ray temperature of 
flares was examined. 
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There are two primary ways in which the products of 
nucleosynthesis in stellar interiors may appear at the 
surface of a star. These are mixing and/or loss of the 
original unburned stellar envelope. In interacting bina- 
ries, overflow can contribute dramatically to envelope 
loss. The simplest abundance anomalies to be expect- 
ed from nuclear burning of hydrogen, helium, or carbon 
would be under or over abundances H, He, C, O, Ne, 
and Mg. In addition, it is expected that carbon is initially 
severely depleted, while nitrogen is enhanced during 
hydrogen burning via the CNO cycle in stars above two 
solar masses. Other, more subtle anomalies are also 
expected, and elements heavier than magnesium can 
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be created during eee evolution by nuclear burn- 
ing in massive stars. Consequently, it is expected that 
abundance anomalies of various kinds should occur in 
interacting binaries where one or both stars have lost 
significant amounts of mass. 
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Final Technical Report, Jun. 1989 - Jun. 1991. 
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A study of the stellar wind properties of O-type close 
binary systems is presented. The main objective of this 
program was to search for colliding winds in four sys- 
tems, AO Cas, iota Ori, Plaskett’s star, and 29 UW 
CMa, through an examination of high dispersion UV 
spectra from IVE and optical spectra of the H alpha 
and He | lambda 6678 emission lines. 
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No abstract available. 
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Although results from the Giotto and Vega spacecraft 
flybys of comet P/Halley indicate a complex chemistry 
for both the ices and dust in the nucleus, carbona- 
ceous chondrite meteorites are still regarded as useful 
a Ss for the rocky components. Carbonaceous 
chondrites mixed with water enable simulation of 
water/rock interactions which may occur in cometary 
nuclei. Three general types of interactions can be ex- 

between water and minerals at sub-freezing 
temperatures: heterogeneous nucleation of ice by in- 
soluble minerals; adsorption of water vapor by hygro- 
scopic phases; and freezing and melting point depres- 
sion of liquid water sustained by soluble minerals. Two 
series of experiments were performed in a differential 
scanning calorimeter (DSC) with homogenized pow- 
ders of the following whole-rock meteorites and com- 
parison samples: Allende (CV3), Murchison (CM2), Or- 
gueil (Cl), Holbrook (L6), and Pasamonte (eucrite) me- 
teorites as well as on peridotite (PCC-1, USGS), sapo- 
nite (Sap-Ca-1, CMS), montmorillonite (STx-1, CMS), 
and serpentine (Franciscan Formation, California). Re- 
sults are briefly discussed. 
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An Atlas of Cometary Spectra was compiled, as a 
sequel to the well-known Atlas published by Swings 


26 VOL. 91, No. 21 


and Haser in 1956. The new atlas comprises some 400 
reproductions of cometary spectra secured in the 
world’s largest observatories during the three decades 
or so from the passage of comet Mrkos 1957 V, for 
which the very first high-dispersion spectrum was ob- 
tained, to the return of Halley’s comet. The illustrations 
refer to 40 different comet apparitions; they are 
grouped into a set of 186 loose 11 x 14 in. plates, while 
the texts, comments, and relevant data are given in a 
separate booklet. The main purpose of this atlas is to 
show in detail the tremendous progress which was 
achieved in cometary spectroscopy ot the period 
covered, essentially thanks to the use of high-resolu- 
tion coude spectrographs and large telescopes, the 
considerable extension of the observed wavelength 
range, and the advent of electronic detectors. It is di- 
vided into two parts. Part 1, which contains about two- 
thirds of the selected material, presents photographic 
spectra, while electronically recorded spectra covering 
the vacuum ultraviolet, through the optical, infrared, 
and radio regions appear in Part 2. 
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In modeling cometary ice, the properties of clathrate 
hydrates were used to explain anomalous gas release 
at large radial distances from the Sun, and the reten- 
tion of —— gas inventories at elevated tempera- 
tures. Clathrates may also have been important early 
in solar system history. However, there has never been 
a reasonable mechanism proposed for clathrate for- 
mation under the low pressures typical of these envi- 
ronments. For the first time, it was shown that clathrate 
hydrates can be formed by warming and annealing 
amorphous mixed molecular ices at low pressures. 
The complex microstructures which occur as a result 
of clathrate formation from the solid state may provide 
an explanation for a variety of unexplained phenom- 
ena. The vacuum and imaging systems of an Hitachi 
H-500H Analytical Electron Microscope was modified 
to study mixed molecular ices at temperatures be- 
tween 12 and 373 K. The resulting ices are character- 
ized by low-electron dose Transmission Electron Mi- 
croscopy (TEM) and Selected Area Electron Diffrac- 
tion (SAED). The implications of these results for the 
mechanical and gas release properties of comets are 
discussed. Laboratory IR data from similar ices are 
presented which suggest the possibility of remotely 
— and identifying clathrates in astrophysical 
objects. 
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Observations of comet-like activity and a resolved 
coma have established that 2060 Chiron is a comet. 
Determinations of its radius range from 65 to 200 km. 
This unusually large size for a comet suggests that the 
atmosphere of Chiron is intermediate to the tightly 
bound, thin atmospheres typical of planets and satel- 
lite and the greatly extended atmospheres in free ex- 
pansion typical of cometary comae. Under certain con- 
ditions it may gravitationally bind an atmosphere that is 
thick compared to its size, while a significant amount of 
gas escapes to an extensive exosphere. These at- 
tributes coupled with reports of sporadic outbursts at 
large heliocentric distances and the identification of 
CN in the coma make Chiron a challenging object to 
model. Simple models of gas production and the dusty 
coma were recently presented but a general concen- 
sus on many basic features has not emerged. Devel- 
opment was jun on a more complete coma model 
of Chiron. The objectives are to report progress on this 


model and give the preliminary results for understand- 
ing Chiron. 
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Observations of 2060 Chiron was performed on 7 to 8 
Jan. 1991 with the Mt. Palomar 1.52 m telescope in the 
Gunn-R passband. On-chip field stars were used to 
perform differential reductions. The repeatability of the 
5.9 hour light curve was excellent, both within a night 
and from night to night. No evidence for short-term 
secular variations similar to those seen last year by 
both Luu and Jewitt (1990) and Buratti and Dunbar 
(1991) is seen in the new light curve. Chiron’s rotation- 
al light curve appears strikingly similar to that obtained 
a year earlier by Luu and Jewitt (1990), both in ampli- 
tude and shape. Both light curves show strongly corre- 
lated changes over a timescale of perhaps 15 minutes. 
These same features were marginally visible in the 
1986 light curve. Such behavior is believed to be evi- 
dence that Chiron may be more aspherical than the 4 
percent intensity variation might otherwise indicate, 
and favors a viewing — where the subearth lati- 
tude is rather low. Chiron was much fainter in 1985, 
when a partial light curve was obtained by Marcialis. 
Due to the lower sampling rate of these early data, no 
conclusions can be made regarding the high-frequen- 
cy light curve structure back then. All three of these 
light curves differ significantly from that obtained by 
Buratti and Dunbar (1991), one week before the obser- 
vations. of Luu and Jewitt. The Chiron field was cali- 
brated using Landolt standards on Ut 15 Mar. 1991. A 
mean R-magnitude of 15.6 + or - 0.1 was found. Varia- 
bility of 2060 Chiron was demonstrated over times- 
cales of minutes, hours, and years. An intense cam- 
paign was urged to monitor the photometric behavior 
of Chiron throughout the 1990s. 
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The non-asteroidal brightening of (2060) Chiron, first 
noted by Tholen in 1988 is now ascribed to cometary 
activity. Photometry since 1988 has revealed a broad 
surge in brightness that peaked in 1989 about 1.0 mag 
above the brightness in the mid-1980s. The surge is 
evidently due to sporatic formation of dust coma, 
which is itself driven by the presence of extremely 
volatile ices at or near the surface. CN emission was 
recently reported. Since Chiron is now nearing perihe- 
lion, there is interest in determining whether it has ex- 
hibited anomalous brightening in the past, particularly 
at greater heliocentric distances. Photographic plates 
dating back to 1895 are known to contain images of 
Chiron. Using some of these archival material, the ini- 
tial results are presented for a project to determine 
Chiron’s brightness history over orbita! timescales. A 
particularly homogeneous and high-quality set of 
plates taken prior to and around the time of Chiron’s 
discovery in Oct. 1977 at the 1.2 m Oschin Schmidt 
telescope at Mt. Palomar ser sary | were examined. 
Images of Chiron were identified and digitized using a 
PDS microdensitometer, and images of field stars 
around Chiron were both similarly digitized and photo- 
metrically calibrated using recently acquired B and V 
band CCD frames. As a result of the present work, 
eleven new data, including estimated errors, were 
added between 1969 and 1977. The implications that 
Chiron can be active at any heliocentric distance in its 
present orbit suggest that the active volatile is either 
N2, CH4, or CO, and that a substantial degree of man- 
tling may have developed. Further historical data is 





presented, the error bars discussed, and possible 
mechanisms suggested for the observed activity. 
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Thermal-infrared (10 and 20 micron) images of Comet 
Austin were obtained on UT 30.6 Apr., 1.8, 2.8, and 3.6 
May 1990. The NASA-Marshall Space Flight Center 20 
pixel bolometer array at the NASA 3 meter Infrared 
Telescope Facility in Hawaii was used. The 10.8 
micron (FWHM = 5.3 microns) maps were obtained 
with maximum dimensions of 113 arcsec (57,500 km) 
in RA and 45 arcsec (23,000 km) in declination, with a 
pixel size of 4.2 x 4.2 arcsec. A smaller, 45 x 18 arcsec, 
map was obtained in the 19.2 micron (FWHM = 5.2 
microns) bandpass. At the time of these observations 
Comet Austin’s heliocentric and geocentric distances 
were 0.7 and 0.5 AU respectively. The peak flux densi- 
ty (within the brightest pixel) was 23 + or - 2 Janskys 
for the first three dates and only marginally lower the 
last day; i.e., within the observational uncertainties no 
evidence was found for day-to-day variability like that 
observed in Comet Halley. A dynamical analysis of the 
morphology of the extended dust emission is used to 
constrain the size distribution and production rate of 
the dust particles. The results of this analysis are com- 
pared with similar studies carried out on comets P/ 
Giacobini-Zinner, P/Brorsen-Metcalf, P/Halley, P/ 
Tempel 2, and Wilson (1987). 
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Observations of comet Levy (1990c) were made with 
the Hopkins Ultraviolet Telescope during the Astro-1 
Space Shuttle mission on 10 Dec. 1990. The spec- 
trum, covering the wavelength range 415 to 1850 A at 
a spectral emission of 3 A (in first order), shows the 
presence of carbon monoxide and atomic hydrogen, 
carbon, and sulfur in the coma. Aside from H | Lyman- 
beta, no cometary features are detected below 1200 
A, although cometary O | and O II would be masked by 
the same emissions present in the day airglow spec- 
trum. The 9.4 x 116 arcsec aperture corresponds to 
12,000 x 148,000 km at the comet. The derived pro- 
duction rate of CO relative to water, 0.13 + or - 0.02, 
compared with the same ratio derived from IUE obser- 
vations (made in Sep. 1£90) which sample a much 
smaller region of the coma, 0.04 + or - 0.01, suggests 
the presence of an extended source of CO, as was 
found in comet Halley. Upper limits on Ne and Ar abun- 
_— are within an order of magnitude or solar abun- 
lances. 
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Now that comet P/Tempel 2 has been resurrected as 
the primary target for the CRAF mission, an analysis is 
presented of a 20 minute exposure taken Oct. 9, 1988. 


The comet displays a typical spectrum with no unusual 
omissions or additions. The comet therefore appears 
to be quite suitable for detailed spacecraft study as a 
representative object. Strong emissions by C2, NH2, 
CN, and Ol sup 1 D are exhibited. Compared to the 
emissions, the continuum is moderately strong but ap- 
pears somewhat weaker than for P/Halley. Production 
rates for H2O (from Ol sup 1 D) and the parent of C2, 
NH2, and CN is presented and compared to P/Halley. 
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From P/Halley long slit troscopic exposures on 
12 dates, extending from Oct. 1985 to May 1986, = 
tial profiles were obtained for emissions by C2, CN 
NH2, and O1(1D). Haser model scale lengths were 

led to these data. The extended time coverage al- 
lowed the checking for consistency between the vari- 
ous dates. The time varying production rate of P/ 
Halley severely affected the profiles after perihelion, 
which is shown in two profile sequences on adjacent 
dates. Because of the time varying production rate, it 
was not possible to obtain reliable Haser model scale 
lengths after perihelion. The pre-perihelion analysis 
yielded Haser model scale lengths of sufficient con- 
sistency that they can be used for production rate de- 
terminations, whenever it is necessary to extrapolate 
from observed column densities within finite observing 
apertures. Results of scale lengths reduced to 1 AU 
are given and discussed. 
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The C2 and C3 radicals are prominent emission in the 
visible region of cometary spectra. Observational evi- 
dence exists that suggests these radicals are formed 
as granddaughter fragments in the photolysis of more 
stable molecules. Likely candidates for these parent 
molecules ar C2H2, C3H4 (allene), and CH3C2H (pro- 
pyne). Recent laboratory studies were performed on 
all of these parent molecules and they indicate that 
they can indeed produce the observed cometary radi- 
cals. In the case of C2H2, the laboratory evidence sug- 

est that C2 is formed via the following mechanisms: 

1) C2H2 + photon(193 nm) yields C2H + H; and (2) 
C2H + photon(193 nm) yields C2 + H. Evidence is 
presented to show that the C2 radical produced in the 
second reaction occurs in a variety of electronic, vibra- 
tional, and rotational states. It is argued that this is a 
result of conical intersections in the potential energy 
curves and the density of states associated with these 
curves. Since this is a property of the C2H radical simi- 
lar initial product state distributions are expected to 
occur in comets. This means that any models of the C2 
emission may have to start off with rotationally excited 
C2 radicals in both the singlet and the triplet manifolds. 
When C3H4 (allene) and CH3C2H (propyne) were 
photolyzed, the C3 radical is formed. In the allene 
case, laboratory evidence shows that the C3 radical is 
formed via the following mechanism: (1) C3H4 + 
photon(193 nm) yields C3H2 + H2; and (2) C3H2 + 
photon(193 nm) yields C3 + H2. More C3 is formed in 
the case of allene than in the propyne case, even 
though the absorption cross section for propyne is a 
factor of 2 larger. This suggests that competing disso- 
ciation pathways are present during the photolysis of 
propyne that are not available to allene. The observed 
quantum state distributions of the C3 product were the 
same for both parent molecules, indicating that the 
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same intermediate state is involved. These observa- 
tions can be understood if the excited propyne formed 
in the initial absorption step isomerizes to excited 
allene before it dissociates to the same daughter com- 
pound. This postulate was tested by comparing RRKM 
calculations of the isomerization rate of excited pro- 
pyne versus the decomposition rate to other products. 
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lon and radical formation in comets are thought to 
occur primarily by photodissociation of gas phase mol- 
ecules. Experimental evidence and theoretical calcula- 
tions are presented that show that some of the radical 
and ions can come directly from ice grains. The experi- 
mental evidence suggest that if the frozen molecules 
on the surface of grains undergo direct dissociation 
then they may be able to release radicals directly in the 
gas phase. If the molecules undergo predissociation it 
is unlikely that they will release radicals in the gas 
phase since they should be quenched. Calculations of 
this direct photodissociation mechanism further indi- 
cate that even if the parent molecule undergoes direct 
dissociation, the yield will not be high enough to ex- 
plain the rays structure in comets unless the radicals 
are stored in the grains and then released when the 
grain evaporates. Calculations were also performed to 
determine the maximum number of ions that can be 
stored in an icy grain’s radius. This number is com- 
pared with the ratio of the ion to neutral molecular den- 
sity. The comparison suggests that some of the ions 
observed near the nucleus of the comet could have 
originally been present in the cometary nucleus. It is 
also pointed out that the presence of these ions in icy 
grains could lead to radical formation via electron re- 
combination. Finally, an avalanche process was evalu- 
ated as another means of producing ions in comets. 
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The eight small outer Jovian satellites are not as well 
known as the brighter, more illustrious Galilean satel- 
lites. They are divided into two groups, each containing 
four satellites; the inner group travels in prograde 
orbits while the outer _ travels in retrograde orbits. 
From the distinct orbital characteristics of the two 
groups, most of the theories of their origin involve the 
capture and breakup of two planetesimals upon entry 
into the atmosphere of proto-Jupiter. Their proximity to 
the Trojans asteroids has led to conjectures of a link 
between them and the Trojans. However, Tholen and 
Zeliner (1984) found no red spectrum among six of the 
satellites and postulated that they were all C-type ob- 
jects; therefore, they were unlikely to be derivatives of 
the Trojan population. Charge-coupled device (CCD) 
photometry and spectroscopy of the eight outer Jovian 
satellites obtained from 1987 to 1989 and a compari- 
son between these eight satellites and the Trojan as- 
teroids are presented. 


157,965 


N91-26002/6/GAR 
(Order as N91-25982/0/GAR, PC ae 


National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 


November 1, 1991 27 





ASTRONOMY & ASTROPHYSICS 
Astrophysics 


Near-Infrared Reflectance ications to 
Problems 


Spectra-Appl 
in Asteroid-Meteorite Relationships (Ab- 
stract Only). : 
L. A. Mcfadden, A. Chamberlin, and F. Vilas. 1991, 


1p 
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Near-infrared al reflectance data were collected 
at the Infrared Telescope Facility (IRTF) at Mauna Kea 
Observatories in 1985 and 1986 for the purpose of 
searching the region near the 3:1 Kirkwood gap for as- 
teroids with the spectral signatures of ordinary chon- 
drite parent bodies. Twelve reflectance spectra are ob- 
served. The presence of ordinary chondrite parent 
bodies among this specific set of observed asteroids is 
not obvious, though the sample is biased towards the 
larger asteroids in the region due to limitations im- 
posed me detector sensitivity. The data set, which was 
acquired with the same instrumentation used for the 
52-color asteroid survey (Bell et al., 1987), also pre- 
sents some additional findings. The range of spectral 
characteristics that exist among asteroids of the same 
taxonomic type is noted. Conclusions based on the 
findings are discussed. 


157,966 
N91-26003/4/GAR 
(Order as N91-25982/0/GAR, PC A13/MF 
A02) 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Infrared Remote Sensing of Cometary Parent Vo- 
Only from the Ground, Air, and Space (Abstract 
M. y Mumma, M. A. Disanti, S. Hoban, and D. C. 
Reuter. 1991, ip 
In Lunar and Planetary Inst., Abstracts for the Interna- 
— — on Asteroids, Comets, Meteors 
p 155. 


A balanced view of the present generation of infrared 
instruments for cometary compositional studies is pre- 
sented. Ground-based instruments are compared with 
airborne and spaceborne capabilities. An attempt to 
give examples of the unique science achievable with 
each is made, and particular emphasis is on the unique 
aspects of a dedicated Cometary Composition Tele- 
scope in earth orbit for investigating the chemical and 
structural heterogeneity of the cometary nucleus. 


157,967 
N91-26004/2/GAR 
(Order as N91-25982/0/GAR, PC A13/MF 
A02) 


Lowell Observatory, Flagstaff, AZ. 
15 Years of Comet Photometry: A Comparative 


Analysis of 80 Comets (Abstract Only). 

D. J. Osip, D. G. Sennen R. L. Millis, M. F. 

Ahearn, and P. V. Birch. 1991, ip 

In Lunar and Planetary Inst., Abstracts for the Interna- 

py — on Asteroids, Comets, Meteors 
p 160. 


In 1976, a program of narrowband photometry of 
comets was initiated that has encompassed well over 
400 nights of observations. To date, the program has 
provided detailed information on 80 comets, 11 of 
which were observed during multiple apparitions. The 
filters (initially isolating CN, C2, and continuum and 
later including C3, OH, and NH) as well as the detec- 
tors used for the observations were changed over 
time, and the parameters adopted in the reduction and 
modeling of the data have likewise evolved. Accord- 
ingly, we have re-reduced the entire database and 
have derived production rates using current values for 

ngths and fluorescence efficiencies. Having 
completed this task, the results for different comets 
can now be meaningfully compared. The general char- 
acteristics that are discussed include rai in com- 
position (molecular production rate ratios) and dusti- 
ness (gas production compared with Af(rho)). Addition- 
ally an analysis of trends on how the production rates 
vary with heliocentric distance and on pre- and post- 
perihelion asymmetries in the production rates of indi- 
yore ee Possible taxonomic groupings are also 
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Contribution of Methanol to the 3.4 Micron Feature 
in Comets (Abstract Only). 

D. C. Reuter, and M. J. Mumma. 1991, 1p 

In Lunar and Planetary Inst., Abstracts for the Interna- 
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With the advent of improved detectors and improved 
moderate resolution spectrometers several interesting 
features have been seen in the infrared spectra of 
comets. In particular, an emission excess at 3.52 mi- 
crons was observed in several comets, and has re- 
cently been tentatively assigned to the nu 3 band of 
methanol (CH30H). Using a developed model it is pos- 
sible to calculate the relative strengths of the CH3OH 
features. The 3.52 microns emission strengths were 
used in a number of comets to retrieve methanol 
amounts, and the model was used to predict the frac- 
tion of the 3.4 micron flux which is contributed by the 
= Implications for cometary formation are dis- 
cu , 
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Observational data obtained primarily during 1988 are 
analyzed and synthesized to develop a comprehen- 
sive physical model for the nucleus of Periodic Comet 
Tempel 2, one of the best studied members of Jupi- 
ter’s family of short-period comets. It is confirmed that 
a previous investigation provided reliable information 
on the comet's spin-axis orientation, which implies and 
obliquity of 54 degrees of the orbit plane to the equato- 
rial plane and which appears to have varied little - if at 
all - with time. This conclusion is critical for fitting a 
triaxial ellipsoid to approximate the figure of the nucle- 
us. 
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A great diversity is known to exist in the coma morphol- 
ogy of comets. In particular, some comets show much 
structural detail in their heads (such as jets, halos, 
fans, plumes, streamers), while others have complete- 
ly structureless comas. Obvious questions arise as to 
why is this so and what does the presence or absence 
of features tell us about the emission processes on 
cometary nuclei. In an effort to investigate these prob- 
lems, a computer code that Roya synthetic 
images of dust comets was modified by introducing 
random perturbations into motions of ejected particles. 
It is noted that the introduction of perturbations has 
made the computer generated images simulate the ap- 
pearance of comets quite faithfully and that by increas- 
ing the perturbations beyond a certain limit it has been 
possible to erase the coma morphology diagnostic of 
the details of the ejection process. It is proposed that 
the degree of collimation of an ejecta flow from dis- 
crete active sources on the nucleus surface and possi- 
ble emissions of dust coma. Molecules of comet gases 
that radiate in the spectral region employed (and 
whose velocity distribution is much more chaotic than 
that of dust particles) and limited atmospheric seeing 
likewise contribute to blurring structural detail in 
ground-based imaging observation of comets. The ab- 
sence of discrete features in the coma does no means 
imply the absence of localized sources of activity on 
the nucleus. 
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Jet Propulsion Lab., Pasadena, CA. 


Sublimation Rates of Carbon Monoxide and 
Carbon Dioxide from Comet Nuclei at Large Dis- 
tances from the Sun (Abstract Only). 

Z. Sekanina. 1991, 1p 

In Lunar and Planetary Inst., Abstracts for the Interna- 
tional Conference on Asteroids, Comets, Meteors 
1991 p 194. 


One of the more attractive among the plausible sce- 
narios for the major emission event recently observed 
on Comet Halley at a heliocentric distance of 14.3 AU 
is activation of a source of ejecta driven by an icy sub- 
stance much more volatile than water. As prerequisite 
for the forthcoming detailed analysis of the imaging ob- 
servations of this event, a simple model is proposed 
that yields the sublimation rate versus time at any loca- 
tion on the surface of a rotating cometary nucleus for 
two candidate ices: carbon monoxide and carbon diox- 
ide. The model’s variable parameters are the comet’s 
heliocentric distance r and the Sun’s instantaneous 
zenith angle z. 
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National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Limit on the CH4/CO Ratio in Comet Levy (1990C) 
= Comparisons with Other Comets (Abstract 
H. 7 ieee, G. Chin, T. Y. Brooke, A. T. Tokunaga, 
and T. R. Geballe. 1991, ip 

In Lunar and Planetary Inst., Abstracts for the Interna- 
tional Conference on Asteroids, Comets, Meteors 
1991 p 233. 


Near-infrared observations of comet Levy (1900c) 
were made on UT 4.3 and 5.3 Sep. 1990 from the 
United Kingdom Infrared Telescope on Mauna Kea. A 
scanning Fabry-Perot interferometer in combination 
with a cooled grating spectrometer was used to make 
a sensitive search for fluorescent emission from the v 
zub 3 band of CH4 near lambda approx. 3.3 microns. If 
CH4 is a parent molecule released directly from the 
nucleus, then the 3 sigma limit on its abundance is 
CH4/H20 approx. less than 0.0031, assuming that the 
kinetic temperature of the inner coma is _ 50 
and that the CH4 spin species are equilibrated at a 
temperature approx. greater than 50 K. Since Interna- 
tional Ultraviolet re Fe observations of CO in 
Levy indicate that CO/H2O approx. 0.04 (Feldman et 
al.), researchers find that CH4/CO approx. less than 
0.1. Infrared spectroscopic searches for CH4 in Comet 
Halley also yielded no positive detections; the more 
sensitive upper limit from the latter observations is 
CH4/H20 approx. less than 0.002. Since CO/H20 
approx. 0.05 in Halley (not including the extended 
source of CO), the upper limits on the CH4/CO ratios 
are almost identical for comets Levy and Halley. A 
marginal infrared detection of the CH4 v sub 3 band in 
comet Wilson yielded CH4/H2O approx. 0.01 to 0.05 
er et al.), but there was no positive detection of 
. If the identification of the feature in the infrared 
spectrum of comet Wilson is correct, then that would 
indicate a very high CH4/CO ratio in this comet. 
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N91-26014/1/GAR 
(Order as N91-25982/0/GAR, PC A1 _* oa) 


Arizona State Univ., Tempe. 

Spectra of Comet p/Halley at R = 4 - 8 AU (Ab- 
stract Only). 

P. A. Wehinger, M. Kleine, S. Wyckoff, S. C. Tegler, 
and M. S. J. Belton. 1991, 1p 

Contract NAGW-547 

In Lunar and Planetary Inst., Abstracts for the Interna- 
tional Conference on Asteroids, Comets, Meteors 
1991 p 234. 


Spectra of Comet Halley (lambda lambda = 3400- 
6500 A) were acquired at pre- and post-perihelion dis- 
tances of 4.8 AU on 1985 Feb. 17 (Coma V equals 
18.9 mag) and 1987 Feb. 1 (coma V = 15.9 mag) 
we the 4.5-m Multiple-Mirror Telescope (MMT) and 
the CTIO 4.0-m telescope, respectively. The CN(0,0) 
violet system band flux at 4.8 AU was approx. 15 times 
greater at the post-perhelion phase compared to pre- 
perihelion. Additional post-perihelion spectra, obtained 
on 1986 Nov. 28 to 30 with the MTT, showed CN(0,0) 
and very weak C3 4040 A emission. The MMT data are 
one-dimensional spectra (aperture: 5 arc sec diame- 
ter) obtained with an intensified Reticon while the 





CTIO data are two-dimensional spectra (slit length = 
280 arc sec) obtained with a 2D-Frutti photon counting 
system. Extended CN(0,0) emission was detected in 
the 1987 Feb. 1 (at 4.8 AU) spectra to a distance of at 
least 70 arc sec in the solar and anti-solar directions. 
Additional CCD spectra obtained with the KPNO 2.2- 
meter telescope on 1988 Feb. 20 (at 7.9 AU) show 
scattered solar continuum approx. 32 arc sec diame- 
rs _— no emission features were detected at 
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Jet Propulsion Lab., Pasadena, CA. 

Comet Rendezvous Asteroid Fiyby Mission: A 
Status Report (Abstract Only). 

P. R. Weissman, and M. ee. 1991, 1p 

In Lunar and Planetary Inst., Abstracts for the Interna- 
tional Conference on Asteroids, Comets, Meteors 
1991 p 235. 


The Comet Rendezvous Asteroid Flyby (CRAF) mis- 
sion received a new start in fiscal year 1990. CRAF will 
match orbits with an active short-period comet and 
follow it around the Sun, making scientific measure- 
ments of the nucleus, coma, and tail. The Imaging 
system will map the nucleus surface at a resolution of 
1 meter/line-pair or better, while Visible and Infrared 
Mapping Spectrometer (VIMS) and Thermal Infrared 
Radiometer Experiment (TIREX) will produce spectral 
and thermal maps of the surface. Onboard instruments 
will collect cometary dust, ice, and gases and perform 
elemental and molecular analysis. A suite of fields and 
particles instruments will observe the solar wind inter- 
action with the cometary atmosphere and tail. Radio 
tracking of the spacecraft will provide an accurate 
measure of the nucleus mass and higher harmonics in 
the comet's gravity field. En route to the comet, the 
spacecraft will make a close flyby of a large asteroid, 
preferably a primitive type from the outer main belt. 
Observations at the asteroid include remote sensing 
mapping of the surface, detection of any solar wind 
interaction observable at the flyby distance, and meas- 
urement of the asteroid mass to better than 10 percent 
accuracy. Detailed —_ of the CRAF spacecraft is 
currently underway at the Jet Propulsion Laboratory 
(JPL). Recent mass growth has necessitated a switch 
to Venus-Earth gravity assist type trajectories, similar 
to that used by the Galileo spacecraft. These trajector- 
ies require longer flight times from launch to rendez- 
vous with the target comet. The details of the current 
baseline mission, spacecraft design, and instrument 
payload will be reviewed. 
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National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Planetological implications of Mass Loss from the 
Early Sun (Abstract Only). 
D. P. Whitmire, J. J. Matese, L. R. Doyle, and R. T. 
Reynolds. 1991, 1p 
In Lunar and Planetary Inst., Abstracts for the Interna- 
tional Conference on Asteroids, Comets, Meteors 
1991 p 238. 


The element lithium is observed to be underabundant 
in the Sun by a factor of —_— equal to 100. To ac- 
count for this depletion, Boothroyd et al. (Ap. J., in 
press 1991) proposed a model in which the Sun’s 
zero-age-main-sequence mass was approx. 1.1 solar 
magnitude. If this is the explanation for the lithium de- 

letion, then astronomical observations of F/G dwarfs 
in clusters suggest that the timescale for mass loss is 
approx. equal to 0.6 Gyr. Assuming this approximate 
timescale, the authors investigated several planetolo- 
gical implications of the astrophysical model. 
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National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Effect of Electron Collisions on Rotational Excita- 
tion of Cometary Water (Abstract Only). 

X. Xie, and M. J. Mumma. 1991, 1p 

In Lunar and Planetary Inst., Abstracts for the Interna- 
tional Conference on Asteroids, Comets, Meteors 
1991 p 246. 


The e-H20 collisional rate for exciting rotational transi- 
tions in cometary water is evaluated for conditions 
found in Comet Halley. The e-H20 collisional rate ex- 
ceeds that for excitation by neutral-neutral collisions at 
distances exceedi km from the cometary nu- 
cleus, in the case of the O sub 00 yields 1 sub 11 tran- 
sition. The estimates are based on theoretical and ex- 
perimental studies of e-H2O collisions, on ion and 
electron parameters acquired in-situ by instruments on 
the Giotto and Vega spacecraft, and on results ob- 
tained from models of the cometary ionosphere. The 
contribution of electron collisions may explain the 
need for large water-water cross-sections in models 
which neglect the effect of electrons. The importance 
of electron collisions is enhanced for populations of 
water molecules in regions where their rotational lines 
are optically thick. 
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Texas Univ. at Austin. Dept. of Astronomy. 
Industrial Modification of the Lunar Atmosphere 
(Abstract Only). 

H. J. Smith. 1991, 1p 

In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 19. 


The sources and sinks of the present trace lunar at- 
mosphere can be accounted for. In particular, it is clear 
that the solar wind is the primary agent for rapidly re- 
a other than H2 which can ther- 
mally. But the solar wind has only a finite capability for 
stripping. If gases are added at rates approaching 100 
g/sec, an atmosphere will begin to accumulate. Tran- 
sition to a state where thermal dominates, 
solar wind loss occurs when the atmosphere has accu- 
mulated a total mass of about 108 kg. Assuming that 
disturbing the lunar regolith liberates about 10-4 by 
mass of trap Ss, this implies that some kinds of 
mining operation could handle up to 109 tons of mate- 
rial before creating a | lived, albeit still exceedingly 
tenuous, atmosphere which would have no —— 
ble influence on most lunar activities. Should lunar 
atmosphere ever exceed an abundance matching that 
of the Earth at 120 km altitude, ever larger UV wave- 
lengths ran would be inhibited or lost, as would 
probably be the ability to use the Moon as a base for 
very low frequency radio astronomy. 


157,978 
N91-26057/0/GAR 
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Short-Period Comets (Abstract Only). 
P. R. Weissman, and H. Campins. 1991, 1p 
In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 22. 


The spacecraft flybys of Comet Halley in 1986 con- 
firmed Whipple’s icy conglomerate hypothesis for 
cometary nuclei and showed that comets are far richer 
in volatiles than any other class of solar system 
bodies. Water is the most abundant volatile, compris- 
ing roughly 80 percent of the gas flowing out from the 
nucleus. nm monoxide is next with a content of 15 
percent relative to water, though with approximately 
half of that coming from an extended source in the 
cometary coma, i.e., hydrocarbon dust grains. The de- 
tection of large numbers of hydrocarbon CHON grains 
was one of the more significant discoveries of the 
Halley flybys, as was the ground-based observation 
that CN occurs in jets, again indicating an extended 
source. Evidence was also found for more complex hy- 
drocarbons. Estimates of the total dust-to-gas ratio for 
Halley range as high as 2:1, indicating that a substan- 
tial fraction of the volatile material may be tied up in 
solid hydrocarbons rather than ices. The role of clath- 
rates in trapping more volatile ices is not yet under- 
stood. If Halley can be taken to be representative of all 
short-period comets, then the short-period comets 
may provide a significant source of volatiles in near- 
earth space. This resource is more difficult to reach 
dynamically than the near-earth asteriods, but the high 
volatile content may justify the additional effort neces- 
sary. In addition, there is considerable evidence that at 
least some fraction of the near-earth asteriods are ex- 
tinct cometary nuclei which have evolved into asteroid 
orbits, and which may contain significant volatiles 
buried beneath an insulating lag-deposit crust of non- 
volatiles. Knowledge of comets will be greatly en- 
hanced in the near future by the Comet Rendezvous 
Flyby mission now under development by NASA, and 
by the proposed Rosetta mission. 
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Boulder Center for Science and Policy, CO. 
Atmospheric Water on Mars, Energy Estimates for 
Extraction. 


Abstract Only. 

T. Meyer. 1991, 1 p 

In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 32 (See N91-26019 17-91). 


The Mars atmosphere is considered as a resource for 
water to support a human ition. Information ob- 
tained from the Viking mission is used to estimate the 
near-surface water vapor level. The variability over the 
diurnal cycle is examined and periods of greatest 
water abundance are identified. Various methods for 
extracting atmospheric water are discussed including 
energy costs and the means for optimizing water ex- 
traction techniques. 
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1) 
Akademiya Nauk SSSR, Leningrad. Fiziko-Tekhni- 
cheskii | 
Outer Planets and Icy Satellites. 
OM Drobyehevek i. 1991, 1 

. M. h , ip 
In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 37 (See N91-26019 17-91). 


The resources offered by the outer bodies in the Solar 
System, starting with the main belt asteroids and 
Jovian System, are not only lar 
but may even be easier to r 
Mars. use of their material, including water and 
organic matter, depends exclusively on the r 
strategy of exploration of the Solar System. Of major 
interest in this respect are the large ice satellites - 
Ganymede, and Callisto. Motion through the 
mag es excites in their ice enve- 
megampere currents which, in the presence of 
rocky, etc., inclusions with electronic conduction 
neneine ts Semele 
lation in it of 2H2 + O2 in the form of a solid solution. 
With the concentration of 2H2 + O2 reaching about 
15 wt. percent, the solution becomes capable of deto- 
nation by a strong meteoritic impact. An explosion of 
Ganymede’s ice env: about 0.5 By ago could ac- 
count for the formation of the Trojans and irregular sat- 
ellites, all known differences between G ede and 
Callisto, and many other things. The ofa 
small icy planet with M ‘Ox than 0.5 Moon cre- 
ated the asteroid belt. Two to three explosions oc- 
specific features 


dating Titan’s envelope explosion 

which produced its thick atmosphere, young Saturn’s 
rings, as well as a reservoir of ice fragments saturated 
by 2H2 + O2, i.e., cometary nuclei between the orbits 
of Jupiter and Saturn. Thus these nuclei should con- 


as 10,000 yr ago, 


tain, organic matter, also 2H2 + O2, which 
could be used for their tion as well as for fuel 
for spaceships. Ices of such composition can reside 
deep inside Deimos, the Trojans, C-asteroids, etc. The 
danger of a future explosion of Callisto’s electrolyzed 
ices, which would result in a catastrophic bombard- 
ment of the Earth by comets, may noes enough to 
warrant a revision of the priorities strategy of 
space exploration. 
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Final Technical Report (Doctoral thesis). 
D. L. Gresh. cFeb 90, 231p NAS 1.26:188539, D845- 
1990-1, NASA-CR-188539 
Contracts NAGW-1210, JPL-953618 


Diffraction of —— 2’s 3.6 and 13 cm wavelength 
microwaves by Uranian rings is removed through 
an inverse Fresnel transform filtering procedure that 
accommodates the significant eccentricity of the rings. 
Resulting 50 m resolution profiles at two observation 
longitudes: (1) reveal remarkably detailed and longitu- 
dinally varying structure, (2) provide eccentricity gradi- 
ent profiles of Rings alpha, beta, and epsilon which 
bring into — current theoretical models for ob- 
served rigid precession, and (3) suggest that two pos- 
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sible unseen satellites may confine some of the very 
sharp edges observed via resonant interactions. 
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Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Solar Flares: Invited Review at the Royal Astro- 
nomical Society’s Meeting held in Armagh on April 


5, 1991. 
K. J. H. Phillips. Apr 91, 23p RAL-91-040 


A solar flare may be defined to be the sudden release 
of stored magnetic energy in an active region and all 
the associated radiation, particle, mass-motion, wave 
and shock-wave phenomena directly resulting from it 
or tri ed by it. The enormous interest in solar flares 
over the past few years has arisen from a greatly in- 
creased number of observations of flare emission in all 
parts of the electromagnetic spectrum as well as from 
advances that have been made in the theoretical un- 
derstanding of the energy release mechanisms that 
are presumed to take place. In the review, the author 
discusses with the chief observational facts about 
flares and associated phenomena, then deals with 
— interpretations and magnetic field reconnection 
ries. 
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Science and Engineering Research Council, Chilton 
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Scattering of Electromagnetic Waves by a Distri- 
bution of Charged Dust Particles in Space Plas- 
mas. 

U. de Angelis, A. Forlani, and R. Bingham. Mar 91, 
30p RAL-91-022 

Prepared in cooperation with Naples Univ. (Italy). Dept. 
of Physical Sciences. 


The authors analyze the scattering of electromagnetic 
waves by a distribution of charged dust particles , a 
common component of many space plasmas. For the 
case when the dust grains cannot be considered as 
independent scatterers (that is when the inter-grain 
separation is of the order or less than the Debye 
length) the scattering cross section, is calculated for a 
Statistical distribution of dust particles correlated via 
their electrostatic coupling. The non-neutrality of the 
plasma is taken into account, due to the charging of 
the grains by plasma currents, secondary emission 
and photoelectrons (the Sun being the source of pho- 
tons). The grain charges and corresponding scattering 
cross section are calculated for values of the plasma 
dust parameters relevant to many space plasma envi- 
ronments in the Solar system, showing that enhance- 
ment with respect to scattering by free electrons is 
possible. 
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a va Detectors Based on Coherent Nuclear 
wy Smith, and J. D. Lewin. Mar 91, 13p RAL-91- 


A number of large detectors, either planned or already 
in operation, are capable of observing neutrinos from a 
supernova in our own Galaxy or nearby, ie at distances 
about 10-50 kpc. However, within the radius the super- 
nova rate is low, probably in the range 0.1-0.01/year, 
and to increase the rate one would like to create de- 
tectors sensitive to supernovas at distances > 1 Mpc. 
Within a radius about 4Mpc the supernova rate is be- 
lieved to approach 1/year. In the paper we summarize 
the prospects for using coherent nuclear recoil from 
elastic neutrino scattering. This would allow target 
masses lower by a factor > 100, with more controlla- 
ble background, but at the expense of more complex 
technology. 
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Double Layers Are Not Particle Accelerators. 

D. A. Bryant, R. Bingham, and U. de Angelis. Feb 91, 
12p RAL-91-014 


It is pointed out that the continuing advocacy of elec- 


trostatic double layers as particle accelerators in the 
aurora and other space and astrophysical plasmas is 
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fundamentally unsound. It is suggested, furthermore, 
that there is little reason to invoke static or quasi-static 
electric fields as the cause of auroral electron accel- 
eration. Stochastic acceleration by electrostatic wave 
turbulence appears to present a natural explanation 
for this and for electron acceleration in other space 
and astrophysical plasmas. 


Cosmic Ray Research 
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Gallaudet Univ., Washington, DC. Dept. of Physics. 
Minimum Length PB/Scin Detector for Efficient 
Cosmic Ray Identification. 

Abstract Only. 

H. D. Snyder. Sep 89, 1p 

In Maryland Univ., the 1989 NASA-Asee Summer Fac- 
ulty Fellowship Program in Aeronautics and Research 
p 26 (See N91-25914 17-82). 


A study was made of the performance of a minimal 
length cosmic ray shower detector that would be light 
enough for space flight and would provide efficient 
identification of positions and protons. Cosmic ray po- 
sitions are mainly produced in the decay chain of: Pion 
yields Muon yields Positron and they provide a meas- 
ure of the matter density traversed by primary protons. 
Present positron flux measurements are consistent 
with the Leaky Box and Halo models for sources of 
cosmic rays. Abundant protons in the space environ- 
ment are a significant source of background that would 
wash out the positron signal. Protons and positrons 
produced very distictive showers of particles when 
they enter matter; many studies have been published 
on their behavior on large calorimeter detectors. The 
challenge is to determine the minimal material neces- 
sary (minimal calorimeter depth) for positive particles 
identification. The primary instrument for the investiga- 
tion is the Monte lo code GEANT, a library of pro- 
grams from CERN that can be used to model experi- 
mental geometry, detector responses and particle 
interaction processes. The use of the Monte Carlo ap- 
proach is crucial since statistical fluctuations in shower 
shape are significant. Studies conducted during the 
1988 summer program showed that pee pmaee 
approaches to the problem achieved 85 to 90 percent 
correct identification, but left a residue of 10 to 15 per- 
cent misidentified particles. This percentage improved 
to a few percent when multiple shower-cut criteria 
were applied to the data. This summer, the same study 
was extended to employ several physical and statisti- 
cal methods of identifying response of the calorimeter 
and the efficiency of the optimal shower cuts to off- 
normal incidence particle was determined. 
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Prospects for Relic Neutrino Detection. 

P. F. Smith. Mar 91, 19p RAL-91-017 

Presented at the Astroparticle Physics Workshop held 
in Santa Monica, CA. on November 28-30, 1990 and at 
the Texas/ECO-CERN conference held in Brighton, 
England on December 17-21, 1990. 


The standard big bang model predicts a universal 
background of relic neutrinos, comparable in number 
density to the background microwave photons. The 
neutrino background is undetectable at the present 
time. However, it is also difficult to accept that these 
neutrinos will never be detected, and it is therefore of 
interest to ask what technical developments would be 
needed to make this feasible, and whether any realistic 
experimental possibilities can be foreseen for the 
future. The aim of the paper is to illustrate the difficul- 
ties by summarizing six detection ideas which have 
been previously considered, indicating in each case 
the problems which have prevented the idea being de- 
veloped into an experimental proposal. The most 
epee direction for further study would appear to 

that of coherent interactions, from which a consid- 
erably increased cross section results for scattering 
from bulk matter, producing small macroscopic forces. 
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Electric Potential Patterns Deduced for the SUN- 
DIAL Period of September 23-26, 1986. 

B. A. Emery, A. D. Richmond, H. W. Kroehl, C. D. 
Wells, and J. M. Ruohoniemi. 1990, 12p Rept no. 
GL-TR-90-0176 

Availability: Pub. in Annales Geophysicae, v8 n6 p399- 
408 1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 
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Naval Postgraduate School, Monterey, CA. 

Analysis of the Ultraviolet Emissions of Nitric 
Oxide from Mid-Latitude Rocket Observations. 
Master’s thesis. 

M. J. Clayton. Jun 90, 67p 


Ultraviolet emissions of the Earth’s ionosphere in the 
wavelength range of 2000 A to 2500 A are analyzed. 
These data were obtained by a rocket-borne spectro- 
graph flown on March 30, 1990 from the White Sands 

issile Range, New Mexico. The gamma and epsilon 
bands of nitric oxide dominate this portion of the spec- 
trum. Column densities of nitric oxide are determined 
by fitting eleven of the most prominent bands with syn- 
thetic spectra. Additionally, a temperature profile is 
found between the altitudes of 145 km and 195 km. 
From the data, corrections to the Franck-Condon fac- 
tors are determined for three v (Z primes) progressions 
of the nitric oxide gamma bands. 
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Magnetospheric Structure and Dynamics: A Multi- 
satellite Approach. 

W. J. Hughes. 20 Mar 91, 13p PL-TR-91-2063, 
Contract F19628-90-K-0003 


This report reviews progress during the first year of a 
contract to study magnetospheric structure and dy- 
namics. Four areas of scientific investigation are high- 
lighted. Pressure gradients form in the geotail because 
ions drift preferentially toward the dusk flank. These 
pressure gradients drive field aligned currents that 
close in the ionosphere and which provide a natural 
explanation of the Harang discontinuity when the full 
electrodynamics are modelled. Observations made 
during a passage by DE 2 through the dayside cusp at 
a time when the IMF was directed northwards are con- 
sistent with magnetic merging occurring on field line 
that map to the poleward cusp boundary. We infer that 
tail lobe field lines were merging with magnetosheath 
field lines at the magnetopause tailward of the external 
cusp. During the March 1989 magnetic storm, the 
DMSP F9 spacecraft observed extensive substantial 
decreases in equatorial ion density in the post-dusk 
sector. Modelling calculations show that the deple- 
tions were caused by unusually large upward flows 
moving the equatorial F region peak above 850 km. 
Calculations of ion cyclotron wave group velocities 
show that they are sensitive to both the hot and cold 
plasma populations. Calculated group delays agree 
with our earlier observations. 
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N91-25455/7/GAR 
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National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 





ropospheric Ozone and Aerosols Measured by 
Airborne Lidar During the 1988 Arctic Boundary 
Layer Experiment. 
E. V. Browell, C. F. Butler, and S. A. Kooi. 1991, 2p 
In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 119-120. 


Ozone (O03) and aerosol distributions were measured 
from an aircraft using a differential absorption lidar 
(DIAL) system as part of the 1988 NASA Global Tropo- 
spheric Experiment - Arctic Boundary Layer Experi- 
ment (ABLE-3A) to study the sources and sinks of 
gases and aerosols over the tundra regions of Alaska 
during the summer. The tropospheric O3 budget over 
the Arctic was found to be strongly influenced by strat- 
ospheric intrusions. Regions of low aerosol scattering 
and enhanced O03 mixing ratios were usually correlat- 
ed with descending air from the upper troposphere or 
lower stratosphere. Several cases of continental polar 
air masses were examined during the experiment. The 
aerosol scattering associated with these air masses 
was very low, and the atmospheric distribution of aero- 
sols was quite homogeneous for those air masses that 
had been transported over the ice for greater than or 
= 3 days. The transition in O3 and aerosol distribu- 
tions from tundra to marine conditions was examined 
several times. The aerosol data clearly show an abrupt 
change in aerosol scattering properties within the 
mixed layer from lower values over the tundra to gen- 
erally higher values over the water. The distinct differ- 
ences in the heights of the mixed layers in the two re- 
| ete was also readily apparent. Several cases of en- 

anced O3 were observed during ABLE-3 in conjunc- 
tion with enhanced aerosol scattering in layers in the 
free atmosphere. Examples are presented of the large 
scale variations of O3 and aerosols observed with the 
airborne lidar system from near the surface to above 
the tropopause over the Arctic during ABLE-3. 
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National Aeronautics and Space Administration, 
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borne Sulfur Trace Species intercomparison 

ye Sulfur Dioxide, Dimethyisulfide, Hydro- 

Sui , Carbon Disulfide, and Carbonyl Sul- 


, J. M. Hoell, and D. D. Davis. 1991, 4p 


Al 
Cai 
fide. 
G. L. Gr 


In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 149-152. 


Results from an airborne intercomparison of tech- 
niques to measure bg ey ee levels of sulfur trace 


— are presented. The intercomparison was f of 
e NASA Global Tropospheric Experiment (GTE) and 
was conducted during the summer of 1989. The inter- 
comparisons were conducted on the Wallops Electra 
aircraft during flights from Wallops Island, Virginia, and 
Natal, Brazil. Sulfur measurements intercompared in- 
cluded sulfur dioxide (SO2), dimethylsulfide (DMS), hy- 
drogen sulfide (H2S), carbon disulfide (CS2), and car- 
bonyl sulfide (OCS). Measurement techniques ranged 
from filter collection systems with post-flight analyses 
to mass spectrometer and gas chromatograph sys- 
tems employing various methods for measuring and 
identifying the sulfur gases during flight. Sampling 
schedules for the techniques ranged from integrated 
collections over periods as long as 50 minutes to one- 
to three-minute samples every ten or fifteen minutes. 
Several of the techniques provided measurements of 
more than one sulfur gas. Instruments employing dif- 
ferent detection principles were involved in each of the 
sulfur intercomparisons. Also included in the intercom- 

rison measurement scenario were a host of support- 
ing measurements (i.e, ozone, nitrogen oxides, 
carbon monoxide, total sulfur, aerosols, etc.) for pur- 
poses of: (1) interpreting results (i.e., correlation of any 
noted instrument disagreement with the chemical 
composition of the measurement environment); and 
(2) providing supporting chemical data to meet CITE-3 
science objectives of studying ozone/sulfur photo- 
chemistry, diurnal cycles, etc. The results of the inter- 
comparison study are briefly discussed. 
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N91-25537/2/GAR PC A03/MF A01 
Danish Meteorological Inst., Copenhagen. 

Brorfelde Geomagnetic Observatory Magnetic Re- 
sults 1988 - 1989. 

1991, 31p DMI-TR-91-3 


Regular recording of the three geomagnetic elements 
D, H, and Z has taken place by means of a home-made 


digitally recording magnetometer system, GEMOS. 
The sensor system of GEMOS is based on commercial 
fluxgate elements. The following subjects areas are 
covered: instrumental equipment, determination of re- 
duction formulas and baseline values, quality of data, 
yearbook processing, data distribution, comparison 
measurements, and baseline plots. 
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N91-25549/7/GAR PC A03/MF A01 
Purdue Univ., Lafayette, IN. 
Role of Global Cioud Climatologies in Validating 
Numerical Models. 
—- Status Report, 1 Oct. 1990 - 31 Mar. 

1 


31 Mar 91, 33p NAS 1.26:188542, NASA-CR-188542 
Contract NAG5-1125 


Reliable estimates of the components of the surface 
radiation budget are important in studies of ocean-at- 
mosphere interaction, land-atmosphere interaction, 
ocean circulation and in the validation of radiation 
schemes used in climate models. The methods cur- 
rently under consideration must necessarily make cer- 
tain assumptions regarding both the presence of 
clouds and their vertical extent. Because of the uncer- 
tainties in assumed cloudiness, all these methods in- 
volve perhaps unacceptable uncertainties. Here, a the- 
oretical framework that avoids the explicit computation 
of cloud fraction and the location of cloud base in esti- 
mating the surface longwave radiation is presented. 
Estimates of the global surface downward fluxes and 
the oceanic surface net upward fluxes were made for 
four months (April, July, October and January) in 1985 
to 1986. These estimates are based on a relationship 
between cloud radiative forcing at the top of the at- 
mosphere and the surface obtained from a general cir- 
culation model. The radiation code is the version used 
in the UCLA/GLA general circulation model (GCM). 
The longwave cloud radiative forcing at the top of the 
atmosphere as obtained from Earth Radiation Budget 
Experiment (ERBE) measurements is used to compute 
the forcing at the surface by means of the GCM-de- 
rived relationship. This, along with clear-sky fluxes 
from the computations, yield maps of the downward 
longwave fluxes and net upward longwave fluxes at 
the surface. The calculated results are discussed and 
analyzed. The results are consistent with current mete- 
orological knowledge and explainable on the basis of 
previous theoretical and observational works; there- 
fore, it can be concluded that this method is applicable 
as one of the ways to obtain the surface longwave ra- 
diation fields from currently available satellite data. 
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N91-25774/1/GAR 
(Order as N91-25755/0/GAR, PC wea v4 


Ministry of Posts and Telecommunications, Ibaraki 
(Japan). 

Precise Measurement Method for lonospheric 
Total Electron Content Using Signals from GPS 
Satellites. : 
M. Imae, H. Kiuchi, A. Kaneko, S. Hama, and C. Miki. 


May 90, 9p 

In JPL, the 22nd Annual Precise Time and Time Inter- 
val (PTTI) Applications and Planning Meeting p 243- 
251. 


A GPS codeless receiver called GTR-2 was for meas- 
uring total electron content (TEC) along the line of 
sight to the GPS satellite by using the cross correlation 
amplitude of the received P-code signals carried by 
L1(1575.42 MHz) and L2(1227.6 MHz). This equip- 
ment has the performance of uncertainty in the meas- 
urement of TEC of about 2 X 10(exp 16) electrons/sq 
m when a 10 dBi gain antenna was used. To increase 
the measurement performance, an upper version of 
GTR-2 called GTR-3 is planned which uses the phase 
information of the continuous signals obtained by 
making a cross correlation or multiplication of the re- 
ceived L1 and L2 P-code signals. By using the differ- 
ence of these measured phases values, the iono- 
spheric delay with the ambiguities of the periods of 
L1+L2 and L1-L2 signals can be estimated. 
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N91-25929/1/GAR 
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West Virginia State Coll., Institute. Dept. of Industrial 
Technology. 
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ATMOSPHERIC SCIENCES 
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Low ae Electric and Magnetic Fields. 
Abstract Only. 

C. Spaniol. Sep 89, 1p 

In Maryland Univ., the 1989 NASA-Asee Summer Fac- 
ulty Fellowship Program in Aeronautics and Research 
p 27 (See N91-25914 17-82). 


Following preliminary investigations of the low fre- 
queer aia and magnetic fields that may exists in 
the Earth-ionospheric cavity, measurements were 
taken with state-of-the art spectrum analyzers. As a 
follow up to this activity, an investigation was initiated 
to determine sources and values for possible low fre- 
quency signal that would appear in the cavity. The 
lowest cavity resonance is estimated at about 8 Hz, but 
lower frequencies may be an important component of 
our electromagnetic environment. The potential field 
frequencies produced by the electron were investigat- 
ed by a classical model that included possible cross 
— of the electric and gravitation fields. During 
this work, an interesting relationship was found that re- 
lated the high frequency charge field with the extreme- 
ly low frequency of the gravitation field. The results of 
numerical calculations were surprisingly accurate and 
this area of investigation is continuing. The work 
toward continued development of a standardized mon- 
itoring facility is continuing with the potential of install- 
ing the prototype at West Virginia State College early 
in 1990. This installation would be capable of real time 
monitoring of ELF be in the Earth-ionoshpere 
cavity would provide some directional information. 
A high gain, low noise, 1/f frequency corrected pream- 
plifier was designed and tested for the ferrite core 
magnetic sensor. The potential application of a super 
conducting sensor for the ELF magnetic field detection 
is under investigation. It is hoped that a fully operation- 
al monitoring network could pinpoint the location of 
ELF signal sources and provide new information on 
where these signals originate and what causes them, 
assuming that they are natural in origin. 
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PB91-223735/GAR PC A03/MF A01 
National Oceanic and Atmospheric Administration, 
Miami, FL. Atlantic Oceanographic and Meteorological 


Labs. 
Marine Tropospheric Hydrocarbons: An Intercom- 
rison Exercise. 
ata rept. 
T. P. Carsey. Jul 91, 31p NOAA-DR-ERL-AOML-21 


Results from an multi-laboratory intercomparison exer- 
cise for the determination of non-methane hydrocar- 
bons in the North Pacific troposphere are presented. 
Each of the ten participating laboratories analyzed 
marine air obtained on the NOAA ship R/V RE- 
SEARCHER and from a single large tank of Oregon 
coastal air for some or all of the following: ethane, eth- 
ylene, propane, propene, isobutane, n-butane, acety- 
lene, 1-butene, isobutene (2-methyl-1-propene), cis-2- 
butene, trans-2-butene, iso-pentane, n-pentane, iso- 
pentene (2-methyl-1-butene), 1-pentene, benzene, tol- 
uene, methane, carbon dioxide, and methyl chioro- 
form. The following parameters were computed where 
data was sufficient for each laboratory and each ana- 
lyte: mean mixing ratios, total (sampling plus analyti- 
cal) precision, anaytical precision, and sampling preci- 
sion. Means were compared using a non-parametric 
procedure. Mixing ratio vs time data for the various 
compounds indicated that diurnal changes were mini- 
mal or absent; however, slight decreases in oe, 
ratios were observed for C2H6, C2H2, CH3CCI3, 
and CH4. 
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PB91-224071/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

in the Earth’s Environment. 
U. de Angelis, R. Bingham, O. Havnes, and V. N. 
Tsytovich. Jun 91, 11p RAL-91-047 ; : 
See also PB90-21 4 a ~ o—- with 
Naples Univ. (Italy). it. of Physical Sciences, Trom- 
ps Univ. Nore and Akademiya Nauk SSSR, 
Moscow. Inst. of General Physics. 


Problems associated with dusty plasmas in the Earth’s 
environment are discussed. Special attention is paid to 
nonlinear radio wave scattering on charged and mag- 
netized dust particles in the ionospheric plasma. In 
particular, the properties of summer mesopause 
echoes observed in EISCAT experiments are dis- 
cussed. 


November 1, 1991 31 
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PB91-224691/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Generation of the Auroral Electron Velocity Distri- 
bution by Electrostatic Turbulence. 

D. A. Bryant, A. C. Cook, Z. S. Wang, U. de Angelis, 
and C. H. Perry. Jan 91, 30p RAL-91-008 

See also PB91-121038. 


It is shown from first principles that the characteristic 
peak in the auroral electron velocity distribution can be 
generated stochastically through resonant interactions 
with lower-hybrid electrostatic turbulence. The peak 
itself is shown to be the inevitable consequence of re- 
Strictions imposed on random walk in velocity space by 
the limitation in wave group velocity. A Monte-Carlo 
model of the process demonstrates how the various 
properties of the acceleration region are reflected in 
the resultant electron distribution. It is shown, in par- 
ticular, that the width of the peak is governed by the 
amplitude of the turbulence, while the amplitude of the 
peak reflects the column density of wave energy. Elec- 
tron distributions encountered within three auroral arcs 
are interpreted to yield order of magnitude estimates of 

amplitude and rms electric field of lower-hybrid 
wave packets. The velocities and frequencies of the 
resonant waves, the net electric field, the column den- 
sity of wave energy and the electric field energy densi- 
ty are also estimated. The results are found to be not 
oe with available electric-field measure- 
ments. 
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PB91-224782/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Simulation of Ampte Releases: A Controlled Global 
Active Experiment. 

R. Bingham, F. Kazeminejad, R. Bollens, and J. M. 
Dawson. Jan 91, 31p RAL-91-006 

Prepared in cooperation with California Univ., Los An- 
geles. Dept. of Physics. 


The Ampte spacecraft releases in 1984 involved two 
chemical species: Lithium which ionizes by photoioni- 
zation in about 1 hour and barium which ionizes in 
about 30 seconds. Both types of chemicals were used 
to study different physical processes, the lithium re- 
leases were used to investigate the path solar wind 
les enter earth’s magnetosphere the barium re- 
were used to investigate the interaction of a 
neutral gas and a flowing plasma. The barium releases 
produced for the first time man-made artificial comets 
while the lithium releases produced the largest man- 
made objects. The Ampte releases have been simulat- 
ed using 2- and 3-D hybrid codes with kinetic ions and 
massless fluid electrons. The codes are generalized to 
include the production of plasma by a gradually ioniz- 
nv ges in a flowing piasma. In the simulations of the 
A E artificial comet, the authors have been able to 
demonstrate the generation of a diamagnetic cavity, 
which slows and deflects the solar wind protons, 
comet particle acceleration and the sideways deflec- 
tion of the comet head and density ripples appearing 
on one side of the comet head which are explained in 
terms of the Rayleigh Taylor instability. 
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PB91-225268/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Transition from the Magnetosheath to the Magne- 


Le 

D. S. Hall, M. A. Hapgood, and D. A. Bryant. Nov 90, 
28p RAL-90-074 

Presented at the meeting ‘Transition Regions in Solar 
System Plasmas’ in Yosemite in February 1990. 


Electron anisotropies, and the relationships between 
electron density, magnetic field, and average electron 
energy, are studied in the transition region where the 
magnetosheath merges with the magnetosphere. The 
outer part of the transition is found to be a depletion 
region, in which a reduction in the electron thermal 
pressure coincides with compression of the magnetic 
field. It is suggested that the compression is associat- 
ed with the a of the interplanetary field around 

ar part of the region, which is a region of closed 
magnetic field lines. oe for the topology of 
—— layers throug! the magnetosphere are 

iscussed. 
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AD-A237 455/1/GAR PC A01/MF A01 
Hawaii Univ. at Manoa, Honolulu. 

Tropical Cyclone Motion in the Northwest Pacific 
Ocean. Phase 1. 

Final rept. 

T. A. Schroeder. Jun 91, 4p 

Contract N00014-88-K-0249 


Our program involved observational studies of tropical 
cyclone cases, numerical simulation of a real-case, nu- 
merical studies of the beta drift using a three dimen- 
sional model and post-doctoral visitations to the Joint 
Typhoon Warning Center (JTWC). The principal inves- 
tigator and post-doctoral researcher each participated 
in detailed planning for the Tropical Cyclone Motion 
1990 (TCM 90) er. This entailed participation 
in workshops in Rainbow Beach, Australia and San 
Diego as well a substantial amount of time at JTWC. 
Research included work on surface station network 
augmentation and on synoptic forecasting in support 
of operations. 
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AD-A237 581/4 Not available NTIS 

Naval Oceanographic and Atmospheric Research 

Lab., Stennis Space Center, MS. 

High-Resolution Mesoscale Model for Coastal At- 
Prediction. 


Proceedings rept. 

R. H. ore May 91, 5p NOARL-PR-91-032-432, 
SBI-AD-E040 051 

Availability: Pub. in Preprint Volume of the Conference 
on the Meteorology aand Oceanography of the Coast- 
al Zone (5th), p17-20, 6-9 May 91. Available only to 
DTIC users. No copies furnished by NTIS. 


For effective forecasting of mesoscale atmospheric 
phenomenon in coastal regions it is necessary to use a 
numerical model with higher horizontal and vertical 
resolution than the current global and regional models. 
A higher-resolution ‘coastal model’ is being developed 
and evaluated. The initial resolution of the coastal 
model is 30 km on a 109X82 grid, with 24 vertical 
levels. The lowest model sigma level is approximately 
21 m above the surface. The model grid is relocatable 
and adaptable to mapping projections required for 
polar and equatorial regions. The coastal model will be 
used in an operational and research framework to di- 
agnose and predict atmospheric features, as well as 
interaction processes. The model domain is large 
enough so that short range (up to 36 hours) forecasts 
of developing cyclones can be made on its high resolu- 
tion grid. Anticipated access to increased computa- 
tional power will allow a larger model domain and in- 
creased horizontal and vertical resolution. 
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AD-A237 588/9/GAR PC A03/MF A01 
Computer Sciences Corp., Monterey, CA. 

ExperCAT: An Expert System for Analysis and 
Short-Term Prediction of Clear Air Turbulence. 
Final rept. 

J. E. Peak. Mar 91, 34p NOARL-TN-101 


An expert system approach to the analysis and short- 
term prediction of clear air turbulence (CAT) is pre- 
sented. CAT is defined here as nonconvective turbu- 
lence occurring above 18,000 feet. ExperCAT is rule- 
based, contains a total of 65 rules and has extensive 
help and explanation features. The system’s analysis 
procedure is to guide a human observer in identifying 
cloud signatures known to be associated with CAT. Ex- 

rCAT forecasts include an estimate of the turbu- 
ence intensity and a confidence factor. The user can 
optionally view the selections entered to arrive at the 
rca Three step-by-step example runs are provid- 


158,005 
AD-A237 818/0/GAR PC A14/MF A03 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

idence of Radar Backscatter on the Energe- 
tics of the Air-Sea Interface. 
Final rept. 
a Colton. Jul 90, 325p NOARL-6, SBI-AD-E040 


In these times scientists are challenged to reverse 
dangerous climatic trends. U.S. military strategy will 
evolve to more passive defense measures. The role of 


remote sensing satellites cannot be underestimated at 
this early stage of a whole Earth philosophy. Satellites 
will provide surveillance data needed tc verify arms 
treaties and the synoptic geophysical data required for 
either realtime monitoring of environmental conditions 
or data assimilation into prognostic models. Quality of 
these remotely sensed data will be limited by our un- 
derstanding of the physical mechanisms which pro- 
duced the signals. Surface wind over oceans is an 
physical phenomenon which can be sensed from 
remote platforms and which is paramount in monitor- 
ing the types of global changes described. Wind af- 
fects both strategic and tactical naval operations, 
drives ocean currents and determines air-sea fluxes 
important for climate er wesncey In 1978 a microwave 
radar scatterometer onboard SEASAT used an algo- 
rithm, SASS1, to infer wind velocity from measured 
radar returns. Twelve years later, scatterometer data 
from this middion are still being analyzed to confirm 
the instrument as a breakthrough in maritime meteor- 
ry | and oceanography and to reveal short comings 
of the SASS1 algorithm and the possibility that the 
radar return is sensitive to environmental parameters 
other than wind. This study evaluates environmental 
effects on the functional form, which relates radar 
echoes from sea surface to sea surface wind vector. 
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National Aeronautics and Space Administration, Mof- 

fett Field, CA. Ames Research Center. 

High Altitude Aircraft Direction Using Real-Time 
entific Analysis of Telemetered Data. 

Abstract Only. 

S. Wegener, K. R. Chan, L. Pfister, and J. Arvesen. 

1991, 2 

In NASA, Washington, 4TH Airborne Geoscience 

Workshop p 293-294. 


Microscale and some mesoscale scientific targets are 
often too smail and fast moving in a dynamic atmos- 
phere. In this environment the ER-2 may spend only a 
small time sampling the phenomena of interest. The 
ER-2 scientists currently rely on post-flight analysis to 
determine the success of the mission and to provide 
input for planning the next flight. Real time analysis, 
combined with realistic modeling, can provide impor- 
tant clues to significantly enhance the probability of 
success in the investigation of specific scientific tar- 
gets. 
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N91-25553/9/GAR PC A05/MF A01 
Associates, Inc., Tullahoma, TN. 

Guide to Measurement of Winds with Instrument- 

ed Aircraft. 

Final Report. 

W. Frost, T. S. Paige, and A. E. Nelius. 25 Mar 91, 

89p NAS 1.26:188601, NASA-CR-188601 

Contract NAS8-37893 


Aircraft measurement techniques are reviewed. 
Review of past and present applications of instrument 
aircraft to atmospheric observations is presented. 
Questions to be answered relative to measuring mean 
wind profiles as contrasted to turbulence measure- 
ments are then addressed. Requirements of instru- 
mentation and accuracy, data reduction, data acquisi- 
tion, and theoretical and certainty analysis are consid- 
ered. 


158,008 
N91-25554/7/GAR PC A06/MF A02 
Colorado State Univ., Fort Collins. 

Linear and Nonlinear Aspects of the Tropical 30-60 
Day Oscillation: A Modeling Study. 

Final Report, 3 Mar. 1989 - 28 Feb. 1991. 

D. E. Stevens, and G. L. Stephens. 1991, 102p NAS 
1.26:188607, NASA-CR-188607 

Contract NAG5-1122 


The scientific problem focused on study of the tropical 
30-60 day oscillation and explanation for this phe- 
nomenon is discussed. The following subject areas are 
covered: the scientific problem (the importance of low 
frequency oscillations; suggested mechanisms for de- 
pores | the tropical 30-60 day oscillation); proposed 
research and its objective; basic approach to research; 
and results (satellite data analysis and retrieval devel- 
opment; thermodynamic model of the oscillation; the 
5-level GCM). 
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PB91-225037/GAR PC AO5/MF A01 
National Weather Service, Bohemia, NY. Eastern 


legion. 
Use of ADAP to Examine Warm and Quasi-Station- 
ary Frontal Events in the Northeastern United 
States. 
Technical memo. 
D. R. Vallee. Jul 91, 78p NOAA-TM-NWS-ER-85 


Contents: Background; Approach/Methodology; Case 
Studies--(4.1 Case | - Warm/Quasi-Stationary Front, 
4.2 Case Il - Slow Moving Warm Front, 4.3 Case Ill - 
Fast Moving Warm Front, 4.4 Case IV - Multiple Warm 
and Quasi-Stationary Fronts, 4.5 Case V - Developing 
Wave on a Front); and Cautions and Limitations. 


Meteorological Data Collection, 
Analysis, & Weather Forecasting 
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roceedings rept. 
C. R. gs ome R. W. Fett, D. C. Perryman, and J. 
E. Peak. May 91, 4p NOARL-PR-91-036-441, SBI- 
AD-E040 053 
Availability: Pub. in Preprint Volume of the Conference 
on Hurricanes and Tropical Meteorology (19th), p59- 
60 May 91. Available only to DTIC users. No copies 
furnished by NTIS. 


NOARL recently began development of a tropical cy- 
clone motion expert system. Initial development has 
been in deriving forecast rules for tropical cyclone 
motion from previous studies. These rules are comput- 
erized to form the Prototype Automated Tropical Cy- 
clone Handbook (PATCH). PATCH is being developed 
in conjunction with the Joint Typhoon Warning Center 
(JTWC), Guam. Tropical cyclone forecasters at JTWC 
evaluate PATCH utility and make suggestions for im- 
provement. When completed, PATCH will become part 
of the Automated Ly Cyclone forecast System 
(Miller, et al., 1990) at IC. 
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AD-A237 585/5 Not available NTIS 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 
Tropical in the Eastern North Pacific 
ve. 

ings rept. 
R. J. Miller. May 91, 69 NOARL-PR-91-033-441, SBI- 
AD-E040 052 
Availability: Pub. in Preprint Volume of the Conference 
on Hurricanes and Tropical Meteorology (19th), p245- 
249 May 91. Available only to DTIC users. No copies 
furnished by NTIS. 


Using global model analysis fields for a 2 month period 
in 1990, tropical waves from Africa were tracked 
across the Atlantic. A large number of these waves 
(77%) crossed Central America and moved into the 
eastern North Pacific. Nearly half of these waves 
became tropical cyclones in the Pacific. Case studies 
using satellite imagery and actual observations show 
that the NOGAPS analyses are realistic in their por- 


trayal of these events. While it appears that — 
ical cy- 


waves from Africa can serve to initiate tro 

clones in the eastern Pacific, it is r nized that other 
a of genesis not investigated in this study are 
still valid. 
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Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

CLIMATV: A Naval Climate Information System. 
Proceedings ay 25 

T. Jarrett. Jan 91, 6p NOARL-PR-90-095-442, SBI- 
AD-E040 044 


Availability: Pub. in Preprints of the International Con- 
ference on Interactive Information and re 
Systems for Meteorology, Oceanography, and Hydrol- 
ogy (7th), p253-256 Jan 91. Available only to DTIC 
users. No copies furnished by NTIS. 
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Meteorological Data Collection, Analysis, & Weather Forecasting 


Decades of climatological data collection have yielded 
numerous atlases and other climatic summaries. |m- 
pediments to effectively using these data now center 
on accessibility, rather than availability. Inefficient pro- 
cedures force users to = too much time on data 
retrieval and formatting. ‘elopment of a Climate In- 
formation System (CIS) is proposed as an effective 
means of improving access to climatic data. A CiS is a 
computer workstation which manages and analyzes 
climatic data at a local, end-user level. The prototype 
CIS for naval use is called CLIMA-TV. 
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yi Nov 90, 67p Rept no. NOARL-SP-011- 


No abstract available. 
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preg ny of the ERICA IOP-2 Cyclone Using 
the NORAPS Model. 


Master’s thesis. 
R. J. Miller. Jun 90, 86p 


Rapid cyclogenesis is studied using the Naval Oper- 
ational Regional Atmospheric Prediction System 
(NORAPS) numerical model. The cyclone studied oc- 
curred during the second Intensive ation Period 
(lIOP-2) of the Experiment on Rapidly intensifying Cy- 
clones over the Atlantic (ERICA). Several simulations 
were run to examine the inability of this and other 
models to correctly predict development movement, 
and other characteristics of this cyclone. The experi- 
ments consisted of varying the cumulus parameteriza- 
tion and the initial low-level temperature and moisture 
fields. The exact cumulus epeciheciion did not appear 
to have a significant effect on the forecast sea level 
pressure. A\ lh convective precipitation amounts 
varied with different parameterizations, the stable pre- 
cipitation recovered the difference resulting in a nearly 
equivalent amount of latent heating. A dry simulation 
showed that the latent heat released from precipitation 
is nec to achieve the observed deepening rate. 
A poor analysis over the data-sparse ocean and lack 
of a moisture analysis caused the modeled atmos- 
phere to be too potentially unstable, resulting in much 
more precipitation and development than was ob- 
served early in the forecast period. A simulation using 
the global analysis fields for initialization, which were 
somewhat cooler and drier than the NORAPS initial 
fields, resulted in a better forecast, alt lh the ob- 
served deepening rate was not achieved. All simula- 
tions incorrectly develop the first of two lows. Numeri- 
cal models run at the National Meteorological Center 
(NMC) also failed to correctly deepen the secondary 
low, and varied greatly in their predicted deepening 
rates. 
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R. K. Hauser, C. D. Whiteman, and J. L. Sutherland. 
Mar 91, 38p PNL-SA-19317, CONF-910659-22 
Contract ACO6-76RL01830 

Annual meeting and exhibition of the Air and Waste 
Management Association (AWMA) (84th), Vancouver 
(Canada), 16-21 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Surface weather conditions are measured during the 
Winter 1990 Navajo by mriny = | Station Visibility Im- 
pairment Contribution Study (NGS Visibility Study for 
brevity) by means of a i set of weather 
stations on short towers. The data from these stations 
document conditions in the surface layer of air and 
offer an opportunity for studies both of wind flows in 
complex terrain and of the temperature, relative hu- 
midity and solar radiation conditions in the Colorado 
Plateaus region of northern Arizona and southern 
Utah. This paper describes the location and setting of 
the weather stations, the sensors and their exposure, 
the data acquisition methods, and the resulting data 
sets. The 70 kPa geopotential heights and wind 
speeds that are routinely measured by the Winslow 
upper-air observing stations are used to describe 
overall nature of the 1990 — — ’ ms = = 
passage of major upper-air features to stra’ 
surface transport winds. Hodograms are presented 
which show the diurnal influence of nearby slope, wal 
and channel topography on local winds. 11 refs., 11 
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(Canada), 16-21 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 


Few detailed technical studies of the spatial variation 
of long and shortwave radiation or individual compo- 
nents of the surface energy budget have yet been con- 
ducted in areas of complex terrain. The interested ob- 
server or resident of complex terrain areas is quite fa- 
miliar, however, with the rapid variations in climate and 
weather that occur over short spatial scales. These 
variations arise on clear undistributed days as well as 
on days with varying cloud cover, and can be attributed 
to the propagation of shadows across the landscape, 
the varying angles of insolation of inclined slopes, the 
different types of land surface cover (e.g., snow, rock, 
forests), variations in soil moisture, and the degree of 
confinement of the topography (deep valley, broad 
basin, etc.), among other factors. The present paper is 
an initial attempt to quantify the effects of such factors 
using a digital topographic model of the complicated 
topography of the Grand Canyon area of Arizona. This 
area was chosen for simulation because of the oppor- 
tunities offered + a winter field experiment conducted 
there in 1990 by Arizona’s Salt River Project. While the 
field experiment was focused primarily on visibility and 
air pollution studies, the comprehensive data sets from 
the experiment are a valuable resource for basic stud- 
ies of complex terrain weather and climate. 2 refs., 9 
figs. 
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Enhanced research program on the long-range cli- 
matic effects of increased atmospheric carbon di- 
oxide: A continuation. 1987 annual report. 

Progress rept. 

W. M. ington, and G. A. Meehi. Jan 88, 21p 
DOE/EV/10220-T6 

Contract Al01-79EV10220 


Sponsored by Department of Energy, Washington, DC. 


Carbon dioxide (CO(sub 2)) research this past Han at 
the National Center for Atmospheric Research (NCAR) 
has been concentrated in three areas: ye bon comple- 
tion of three experiments (1 (times) (sub 2), 2 
(times) CO(sub 2), and transient) with fully coupled at- 
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mospheric and oceanic general circulation models 
(GCMs); (2) an intercomparison of NCAR and Geo- 
physical Fluid Dynamics Laboratory (GFDL) surface 
eee processes; and (3) the development of 
multitasked versions of atmospheric and oceanic 
GCMs by R. Chervin and A. Semtner. In addition, we 
have been preparing an experimental run for a model- 
intercomparison study sponsored by the Department 
of Energy (DOE). 
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Enhanced research program on the long-range cli- 
matic effects of increased atmospheric carbon di- 
oxide: A continuation. Summary of research activi- 
ties for 1987, 1988, and 1989. 


ay rept. 

W. M. Washington, and G. A. Meehl. Mar 90, 28p 
DOE/EV/10220-T5 

Contract Al01-79EV10220 

Sponsored by Department of Energy, Washington, DC. 


pee! the last decade at the National Center for At- 
mospheric Research (NCAR), we have been investi- 
Gon the role of the oceans in the carbon-dioxide 
‘CO(sub 2)) climate problem through a series of cli- 
mate-impact experiments. These experiments involve 
a simple, energy-balance ocean (referred to in the liter- 
ature as a “swamp” ocean), a simple mixed-layer 
ocean, and a dynamical ocean. Our —_— has 
been systematic in that we can identify CO(sub 2) cli- 
matic effects in each ocean model as a function of the 
inherent limitations and strengths of each ocean for- 
mulation. A brief summary of our findings is given in 
section 2. 15 refs. 
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Enhanced research program on the long-range cli- 
matic effects of increased atmospheric comben di- 
oxide: A continuation. 1985 annual report. 
W I Washin d W. W 

. M. Washington, and W. W. Kellogg. Jan 86, 25 
DOE/EV/ 10250-T3 _ 4 
Contract Al01-79EV10220 
Sponsored by Department of Energy, Washington, DC. 


Efforts toward attaining the goal of our CO(sub 2) re- 
search, namely determining the role of the ocean in 
the climate changes we can expect with increased 
CO(sub 2), have centered on two maior activities. First, 
we have performed further extensive analyses of our 
model runs with the NCAR CCM coupled to a — 
energy balance, or “swamp” ocean, and with the CCM 
coupled to a simple 50 m deep mixed layer or “slab” 
ocean. Second, we have been running the atmospher- 
ic CCM coupled to an ocean GCM to prepare a control 
run for comparison to a 2 (times) CO(sub 2) experi- 
ment. 2 figs. 
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19p CONF-9104158-4 
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Distributed memory computing conference (6th), Port- 
land, OR (USA), 28 Apr - 2 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


The spectral transform method is the standard numeri- 
cal technique for solving partial differential equations 
on the sphere in global climate modeling. This paper 
describes the parallelization and performance of the 
spectral transform method for solving the nonlinear 
shallow water equations on the surface of a sphere 
using a 128-node Intel iPSC/860 hypercube. This work 
is part of a research program to develop climate 
models that are capable of much longer and more nu- 
merous simulations at a significantly finer resolution 
than are currently available. Such models are impor- 
tant in understanding the effects of the increasing at- 
mospheric concentrations of greenhouse gases, and 
the computational requirements are such that mas- 
sively parallel multiprocessors will be necessary to run 
such simulations in a reasonable amount of time. 10 
refs., 6 figs., 1 tab. 
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Natural and anthropogenic climate change. 
ao report, (September 1, 1990-March 1, 
1991). 


W. J. Gutowski, S. A. Clough, G. Molnar, M. lacono, 
and W. C. Wang. 1 Mar 91, 23p DOE/ER/60485-T2 
Contract FG02-86ER60485 

Sponsored by Department of Energy, Washington, DC. 


This report covers work on grant DE-FG02- 
86ER60485 and consists of two parts: (1) progress for 
the period 9/190--9/3/91 and (2) the plan for the re- 
maining period 3/1/91--8/31/91. The project includes 
two tasks: atmospheric radiation and improvement of 
climate models to evaluate the climatic effects of radi- 
ation changes. We have performing this work in coop- 
eration with our project subcontractor, Atmospheric 
Sciences Research Center, State University of New 
York/Albany (Prof. W.C. Wang, principal investigator). 
4refs., 5 figs. 
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Airborne Lidar Measurements of Ozone During the 
1989 Airborne Arctic Stratospheric Expedition. 
E. V. Browell, M. A. Fenn, and S. A. Kooi. 1991, 2p 
In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 121-122. 


The NASA/NOAA Airborne Arctic Stratospheric Expe- 
dition (AASE) was conducted during the winter to 
study the conditions leading to possible ozone (03) 
destruction in the wintertime Arctic stratosphere. As 
part of this experiment, the NASA-Langley airborne dif- 
ferential absorption lidar (DIAL) system was configured 
for operation on the NASA-Ames DS-8 aircraft to make 
measurements of O3 profiles from about 1 km above 
the aircraft to altitudes of 22 to 26 km. The airborne 
DIAL system remotely sensed O3 above the DC-8 by 
transmitting two laser beams at 10 Hz using wave- 
— of 301.5 and 311 nm. Large scale distributions 

if O3 were obtained on 15 long range flights into the 
polar vortex during the AASE. Selected data samples 
are presented of O3 observed during these flights, 

eneral trends observed in O3 distributions, and corre- 
ations between these measurements and meteoro- 
logical and chemical parameters. The O3 distribution 
observed on the first flight of the DC-8 into the polar 
vortex on Jan. 6 reflected the result of diabatic cooling 
of the air inside the vortex during the winter compared 
to the warmer air outside the vortex. On a potential 
temperature surface, the O3 mixing ratio generally in- 
creases when going from outside to inside the vortex. 
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Atmospheric Environment for Space Shuttle (STS- 
35) Launch. 

G. L. Jasper, and G. W. Batts. Jun 91, 46p NAS 
1.15:103538, NASA-TM-103538 


A summary is given of selected atmospheric condi- 
tions observed near space shuttle STS-35 launch time 
on December 2, 1990, at Kennedy Space Center, Flor- 
ida. Values of ambient pressure, temperature, mois- 
ture, ground winds, visual observations (cloud), and 
winds aloft are included. The sequence of prelaunch 
Jimsphere-measured vertical wind profiles is given in 
this report. The final atmospheric tape, which consists 
of wind and thermodynamic parameters versus alti- 
tude, for STS-35 vehicle ascent has been constructed. 
The STS-35 ascent atmospheric data tape has been 
constructed by Marshall yen Flight Center’s Earth 
Science and Applications Division to provide an inter- 
nally consistent data set for use in postflight perform- 
ance assessments and represents the best estimate 
of the launch environment to the 400,000-ft altitude 
that was traversed by the STS-35 vehicle. 
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Role of Water Vapor in Climate. A Strategic Re- 
search Plan for the Proposed Gewex Water Vapor 
Project (GVAP). 

D. O. Starr, and S. H. Melfi. Jul 91, 54p NAS 
1.55:3120, REPT-91B00108, NASA-CP-3120 
Workshop Held in Easton, MD, 30 Oct. - 1 Nov. 1990; 
Sponsored by NASA and the Gewex Science Steering 
Group. 


The proposed GEWEX Water Vapor Project (GVaP) 
addresses fundamental deficiencies in the present un- 
derstanding of moist atmospheric processes and the 
role of water vapor in the global vo cycle and 
climate. Inadequate knowledge of the distribution of 
atmospheric water vapor and its transport is a major 
impediment to progress in achieving a fuller under- 
standing of various hydrologic processes and a capa- 
bility for reliable assessment of potential climatic 
change on global and regional scales. GVap will pro- 
mote significant improvements in knowledge of atmos- 
pheric water vapor and moist processes as well as in 
present capabilities to model these processes on 
global and regional scales. GVaP complements a 
number of ongoing and planned programs focused on 
various aspects of the hydrologic cycle. The goal of 
GVaP is to improve understanding of the role of water 
vapor in meteorological, ramen gn and climatologi- 
cal processes through improv knowledge of water 
vapor and its variability on all scales. A detailed de- 
scription of the GVaP is presented. 
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Satellite Orbit Considerations for a Global Change 
Technology Architecture Trade Study. 

E. F. Harrison, G. G. Gibson, J. T. Suttles, J. J. 
Buglia, and |. Taback. May 91, 18p NAS 
1.15:104081, NASA-TM-104081 


A study was conducted to determine satellite orbits for 
earth observation missions aimed at obtaining data for 
assessing data global climate change. A multisatellite 
system is required to meet the scientific requirements 
for temporal coverage over the globe. The best system 
consists of four sun-synchronous satellites equally 
spaced in local time of equatorial crossing. This 
system can obtain data every three hours for all re- 
gions. Several other satellite systems consisting of 
combinations of sun-synchronous orbits and either the 
Space Station Freedom or a mid-altitude equatorial 
satellite can provide three to six hour temporal cover- 
age, which is sufficient for measuring many of the pa- 
rameters required for the global change monitoring 
mission. Geosynchronous satellites are required to 
study atmospheric and surface processes involving 
variations on the order of a few minutes to an hour. 
One or two geosynchronous satellites can be relo- 
cated in longitude to study processes over selected 
regions of earth. 
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nology Architecture Trade Study. 
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Campbell. May 91, 17p NAS 1.15:104082, NASA- 
TM-104082 


Science requirements for a global change technol 

initiative (GCTI) Architecture Trade Study were estab- 
lished by reviewing and synthesizing results from 
recent studies. A scientific rationale was adopted and 
used to identify a comprehensive set of measureables 
and their priorities. Spatial and temporal requirements 
fora runber of measurement parameters were evalu- 
ated based on results from several working group 
studies. Science requirements were defined using 
these study results in conjunction with the guidelines 
for investigating global changes over a time scale of 
decades to centuries. Requirements are given sepa- 
rately for global studies and regional process studies. 
For global studies, temporal requirements are for sam- 
pling every 1 to 12 hours for atmospheric and radiation 
parameters and 1 day or more for most earth surface 
measurements. Therefore, the atmospheric measur- 
eables provide the most critical drivers for temporal 
sampling. Spatial sampling requirements vary from 1 
km for land and ocean surface characteristics to 50 km 
for some atmospheric parameters. Thus, the land and 
ocean surface parameters have the more significant 





spatial variations and provide the most challenging 
spatial sampling requirements. 
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National Aeronautics and Space Administrator, 
Greenbelt, MD. Goddard Space Flight Center. 
Airborne Lidar Research (Abstract Only). 
S. H. Melfi. 1991, 1p 
In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 43. 


The planetary boundary layer (PBL) is the lowest layer 
of the atmosphere in contact with the Earth’s surface. 
It plays an important role in atmospheric circulation 
and dynamics by influencing surface fluxes of mois- 
ture, heat, and momentum. The PBL is characterized 
by its turbulence structure. Organized convection 
within the PBL may generate gravity waves within the 
free troposphere. These waves can propagate verti- 
cally, modifying global circulation. Remote sensing of 
the PBL using a downward-looking lidar is providing 
new ae into dynamic processes of this important 
layer and its connection with wave generation. An air- 
borne lidar is an ideal tool to study the PBL. The lidar is 
installed on the NASA Electra aircraft. It consists of a 
frequency doubled Nd:YAG laser aligned with a 40 cm 
diameter telescope. As the laser beam propagates 
downward from the aircraft toward the surface, it is 
scattered by the aerosols and molecules in the atmos- 
phere. Generally, there is a sharp gradient of aerosol 
scattering associated with the PBL top, with high aero- 
sol scattering from within the PBL, and generally very 
low scattering from the free atmosphere above. It is 
this gradient in aerosol scattering that is used to visual- 
ize the structure of the PBL. A small portion of the 
scattered radiation is collected by the telescope, fil- 
tered, detected by a photomultiplier, and digitized at 
100 nsec rate. The horizontal resolution is typically 
around 13 m, using a 10 Hz laser and a nominal aircraft 
moves, the resolution of features in the atmosphere 
below the aircraft is about 15 x 13 m. Results from sev- 
eral studies are presented and discussed. 
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fett Field, CA. Ames Research Center. 

Calibration of the ER-2 Meteorological Measure- 
ment System. 

S. W. Bowen, K. R. Chan, and T. P. Bui. 1991, 2p 

In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 111-112. 


The Meteorological Measurement System (MMS) on 
the high altitude ER-2 aircraft was developed specifi- 
Cally for atmospheric research. The MMS provides ac- 
curate measurements of pressure, temperature, wind 
vector, position (longitude, latitude, altitude), pitch, roll, 
heading, angle of attack, angle of sideslip, true air- 
speed, aircraft eastward velocity, northward velocity, 
veriical acceleration, and time, at a sample rate of 5/s. 
MMS data products are presented in the form of either 
5 or 1 Hz time series. The 1 Hz data stream, generally 
used by ER-2 investigators, is obtained from the 5 Hz 
data stream by filtering and desampling. The method 
of measurement of the meteorological parameters is 
given and the results of their analyses are discussed. 
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Workshop p 125-126. 


The NASA ER-2 aircraft is used as a platform for high 
altitude atmospheric missions. The Meteorological 
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Measurement System (MMS) was developed specifi- 
cally for atmospheric research to provide accurate 
high resolution measurements of pressure, tempera- 
ture, and the 3-D wind vector with a sampling rate of 5/ 
s. The MMS consist of three subsystems: (1) an air 
motion sensing system to measure the velocity of the 
air with respect to the aircraft; (2) a high resolution in- 
ertial navigation system (INS) to measure the velocity 
of the aircraft with respect to the earth; and (3) a data 
acquisition system to sample, process, and record the 
measurement quantities. MMS data have been used 
extensively by ER-2 investigators in elucidating the 
polar ozone chemistry. Herein, applications on atmos- 
pheric dynamics are emphasized. Large scale (polar 
vortex, potential vorticity, model atmosphere), mesos- 
cale (Gravity waves, mountain waves) and microscale 
(heat fluxes) atmospheric phenomena are investigated 
and discussed. 
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Since the summer of 1987, NASA Ames Research 
Center has been operating a DC-8 equipped with CFM 
56 engines as a flying research laboratory. In this rela- 
tively short time, the DC-8, with its tremendous capa- 
bilities, has made significant contributions to numerous 
scientific fields. Capable of staying aloft for over 12 
hours, the DC-8 has flown directly over both the North 
and South Poles, gathering data relating to the ozone 
hole. Operating from a few thousand feet to over 
40,000 feet above sea level the interchangeable pay- 
load capability of the DC-8 has made it a versatile sci- 
entific tool. The DC-8 also plays a vital role in the de- 
velopment of new satellite-borne sensors as very often 
those sensors are test-flown on the DC-8 before they 
are launched into space. The tremendous range and 
instrument carrying capability make the DC-8 an ideal 
flying laboratory. A few of the programs the DC-8 has 
participated in as well as a sampling of the instruments 
carried are outlined. 
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The Millimeter-Wave Imaging Radiometer (MIR) is a 
new instrument being designed for studies of airborne 
passive microwave retrieval of tropospheric water 
vapor, clouds, and precipitation parameters. The MIR 
is a total-power cross-track scanning radiometer for 
use on either the NASA ER-2 (high-altitude) or DC-8 
(medium altitude) aircraft. The current design includes 
millimeter-wave (MMW) channels at 90, 166, 183 + /- 
1,3,7, and 220 GHz. An upgrade for the addition of 
submillimeter-wave (SMMW) channels at 325 +/- 
1,3,7 and 340 GHz is planned. The nadiral spatial reso- 
lution is approximately 700 meters at mid-altitude 
when operated aboard the NASA ER-2. The MIR con- 
sists of a scanhead and data acquisition system, de- 
signed for installation in the ER-2 superpod nose cone. 
The scanhead will house the receivers (feedhorns, 
mixers, local oscillators, and preamplifiers), a scanning 
mirror, hot and cold calibration loads, and temperature 
sensors. Particular attention is being given to the char- 
acterization of the hot and cold calibration loads 
through both laboratory bistatic scattering measure- 
ments and analytical modeling. Other ts of the 
MIR and the data acquisition system are briefly dis- 
cussed, and diagrams of the location of the MIR in the 
ER-2 superpod nosecone and of the data acquisition 
system are presented. 
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Abstract Only. 
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Workshop p 153. 


Interferometric aperture synthesis is being investigat- 
ed as an alternative to real aperture measurements of 
the brightness temperature of the earth from low earth 
orbit. re synthesis allows for the realization of 
space borne microwave systems with attractive spatial 
resolution characteristics. Radio astronomers have 
performed aperture synthesis by cross-correlating 
spatially separated antenna element pairs for some 
time. The application of this technique to the observa- 
tion of a distributed source, as opposed to a point 
source in radio astronomy, presents a novel and chal- 
lenging application of aperture synthesis. The demon- 
stration of this geophysical application of aperture syn- 
thesis was carried out by constructing and flight testing 
a phototype instrument, the Electrically Scanned 
Thinned Array Radiometer (ESTAR). The subsequent 
data analysis and image reconstruction yielded an 
image of the eastern shore of Virginia. In the past year, 
more data of the same region were taken and ana- 
lyzed, as well as for other regions of Virginia, Pennsyl- 
vania, and Maine. Improvements were made in the 
image reconstruction technique and in the system 
electronics for the current and upcoming instruments 
(ESTAROO and ESTARO, respectively), particularly in 
terms of calibration instrumentation and techniques. 
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National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 


Remote of Earth’s pote Sa and Sur- 
Spectrometer , 


ANew T if Imagi 

° 3 
P. D. A ti F. P. i Valero, D. L. Peterson, and 
W. H. Smith. 1991, 2p - 
In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 161-163. 


The capabilities of the digital array scanned interfer- 
ometer (DAS!) class of instruments for measuring ter- 
restrial radiation fields over the visible to mid-infrared 
are evaluated. DASI’s are capable of high throughput, 
sensitivity and spectral resolution and have the poten- 
tial for field-of-view spatial discrimination (an imaging 
spectrometer). The simplicity of design and operation 
of DASI’s make them particularly suitable for field and 
airborne platform based remote sensing. The long 
term objective is to produce a versatile field instrument 
which may be applied toward a variety of atmospheric 
and surface studies. The operation of DASI and its ad- 
vantages over other spectrometers are discussed. 
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National Aeronautics and Space Administration, 
Hampton, VA. ley Research Center. 

Airborne Water DIAL System and Measure- 
ments of Water and Aerosol Profiles. 

N. S. Higdon, and E. V. Browell. 1991, 2p : 

In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 167-168. 


The Lidar Applications Group at NASA Langley Re- 
search Center has developed a differential absorption 
lidar (DIAL) system for the remote measurement of at- 
mospheric water vapor (H2O) and aerosols from an 
aircraft. The airborne H2O DIAL system is designed for 
extended flights to perform mesoscale investigations 
of H2O and aerosol distributions. This DIAL system uti- 
lizes a Nd:YAG-laser-pumped dye laser as the off-line 
transmitter and a narrowband, tunable Alexandrite 
laser as the on-line transmitter. The dye laser has an 
oscillator/amplifier configuration which incorporates a 
grating and prism in the oscillator cavity to narrow the 
output linewidth to approximately 15 pm. This linewidth 
can be maintained over the wavelength range of 725 
to 730 nm, and it is sufficiently narrow to satisfy the off- 
line spectral requirements. In the Alexandrite laser, 
three intracavity tuning elements combine to produce 
an output linewidth of 1.1 pm. These spectral devices 
include a five-plate birefringent tuner, a 1-mm thick 
solid etalon and a 1-cm air-spaced etalon. A wave- 
length stability of +/- 0.35 pm is achieved by active 
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feedback control of the two Fabry-Perot etalons using 
a eg stabilized He-Ne laser as a wavelength 
reference. The three tuning elements can be synchro- 
nously scanned over a 150 pm range with micro- 
processor-based scanning electronics. Other aspects 
of the DIAL system are discussed. 
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National Aeronautics and Space Administration 
——" AL. George C. Marshall Space Flight 

inter. 
Advanced Microwave Precipitation Radiometer: A 
New Aircraft Radiometer for Passive Precipitation 


Remote ee | 
R. E. Hood, R. W. Spencer, and M. W. James. 1991, 


2p 
In NASA, Washi 
Workshop p 179-18 


Past studies of passive microwave measurements of 
‘ecipitating systems have yielded broad empirical re- 
jationships between hydrometeors and microwave 
transmission. In — these relationships fall into 
two categories o ive microwave precipitation re- 
trievals rely upon the observed effect of liquid precipi- 
tation to increase the brightness temperature of a ra- 
diometrically cold background such as an ocean sur- 
face. A scattering-based method is based upon the 
effect that frozen hydrometeors tend to decrease the 
brightness temperature of a radiometrically warm 
background such as land. One step toward developing 
quantitative brightness temperature-rain rate relation- 
Ships is the recent construction of a new aircraft instru- 
ment sponsored by National Aeronautics and Space 
Administration/Marshall Space Flight Center (NASA/ 
MSFC). This instrument is the Advanced Microwave 
Precipitation Radiometer (AMPR) designed and built 
pe Remy Tech Research Institute to fly aboard high 
research aircraft such as the NASA ER-2. The 

AMPR and its accompanying data acquisition system 
= in the Q-bay compartment of the NASA 
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National Aeronautics and Space Administration, 

— AL. George C. Marshall Space Flight 
inter. 

Use of Aircraft-Based Thermal Infrared Multispec- 

ee Scanner ee a Fn to — Surface 
nergy Budgets ona sca e. 

Abstract Only. a 

J. C. Luvall. 1991, 1p 

In NASA, Washington, 4TH Airborne Geoscience 

Workshop p 205. 


A series of Thermal Infrared Multispectral Scanner 
Data (TIMS) was collected over the H. J. Andrews ex- 
perimental forest in western Oregon and at the 
Coweeta Hydrologic Laboratory in North Carolina. 
Flight lines were overlap with an 8 to 28 minute 
time difference between flight lines. Concurrent radio- 
sonde measurements of atmospheric profiles of air 
and dew point temperatures provided inputs to LOW- 
TRAN6 for atmospheric radiance corrections of the 
TIMS data. Surface temperature differences over time 
between flight lines allowed the development of ther- 
mal response numbers (TRN) which characterized the 
thermal response of the different surface types. The 
polygons containing mostly soil and bare rock had the 
lowest TRN whereas the forested polygons were the 
highest. Results indicate that forest canopy tempera- 
tures measured by the TIMS are comparable to needle 
thermocouples temperatures. ET models developed 
from the TIMS data obtained similar ET rates as those 
using energy balance techniques. 


158,039 
N91-25480/5/GAR 
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) 
National Aeronautics and Space Administration, 
— AL. George C. Marshall Space Flight 

inter. 

Airborne Coherent Continuous Wave CO2 Doppler 
Lidars for Aerosol Backscatter Measurement. 

J. Rothermel, W. D. Jones, D. Hampton, V. 
Srivastava, and M. Jarzembski. 1991, 2p 

In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 235-236. 
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Two focused coherent, continuous wave (CW) lidars 
have been developed by the Marshall Space Flight 
Center (MSFC) for airborne and ground-based meas- 
urement of aerosol backscatter coefficients. The first 
of these instruments uses a mixture of CO2 and other 
gases, and measures backscatter at 10.6 m. The 
second lidar uses an isotope of carbon dioxide, which 
enables lasing at 9.1 m. The 10.6 m backscatter meas- 
urement serves as a reference to allow variations in 
backscatter due to aerosol concentration to be distin- 
_ from variations due to spectral variability. The 

0.6 m lidar has been used in airborne field programs 
since 1981. Development of the 9.1 m lidar was com- 
pleted in early 1989. Recently, both lidars were flown 
on the NASA/Ames Research Center DC-8 research 
aircraft in the remote Pacific Basin as p~ of the NASA 
GLObal Backscatter Experiment (GLOBE) survey mis- 
sions. The GLOBE program, of which the survey mis- 
sions are the centerpieces, supports design and simu- 
lation studies for NASA’s prospective Laser Atmos- 
pheric Wind Sounder (LAWS). 


158,040 
N91-25484/7/GAR 
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National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Remotely Piloted Vehicle as an Earth Science Re- 
search Aircraft. 

D. S. Smith, and J. L. Bufton. 1991, 2p 

In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 249-250. 


A brief study was conducted at the Goddard Space 
Flight Center to identify existing remotely piloted vehi- 
cle (RPV) capabilities and to determine if the use of an 
RPV was advantageous and practical for Earth sci- 
ence investigations. A total of 17 instrument systems 
were identified. It was found that RPV’s were consid- 
ered — valuable for dangerous missions, @.g., 
flights through volcano plumes and hurricanes, long 
duration profiles over inaccessible regions such as the 
Antarctic, and very low altitude ocean profiling mis- 
sions. 


158,041 
N91-25548/9/GAR PC A06/MF A02 
Hughes Space and Communications Group, Los An- 
eles, CA. Government Electronics Systems Div. 
igh Resolution Microwave Spectrometer Sound- 
er (HIMSS) Instrument Program. Appendix: TRMM 
Study (An Instrument for NASA’s Tropical Rainfall 
Measuring Mission). 
Final Report. 
E. Lobl. Apr 91, 121p NAS 1.26:184162, HS256C- 
1045-0061-APP, NASA-CR-184162 
Contract NAS8-38175 


The TRMM (Tropical Rain Measuring Mission) Study 
shows the feasibility of a conically scanned, total 
power radiometer. The heritage of the TRMM radiome- 
ter is the Special Sensor Microwave/Imager (SSM/1) 
flying for the Air Force DMSP. 
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PB91-225714/GAR PC A04/MF A01 
Scientific Technology, Inc., Rockville, MD. 

Using Optical Scintillation to Measure Snow Pa- 


rameters. 
aa 31 Jul 88, 52p STR-4610-01, NSF/ISI- 
1 


Grant NSF-ISI87-60808 

Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


Researchers have completed the Phase | develop- 
ment effort of using optical scintillation to measure 
snow parameters. They have developed a theory to 
address the effect of a partially coherent source on a 
short baseline snow sensor. Cases for both exponen- 
tially distributed snow balls and snow flakes were in- 
vestigated. A major advantage of this technology is 
that no microscopic analysis is needed to obtain the 
size and velocity of each individual falling particle. Only 
macroscopic stochastic analysis is used to obtain the 
precipitation parameters. Therefore, the detector can 
detect several falling particles at the same time without 
jeopardizing the final quantitative measurements. This 
will simplify the hardware and software implementa- 
tions and increase the reliability of an automated in- 
strument for unattended field operation. Results of the 
Phase One study indicate that a compact, economical 
precipitation sensor can be designed and manufac- 
tured for large-scale field deployment. 
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AD-A237 089/8/GAR PC A07/MF A02 
Spectral Sciences, Inc, Burlington, MA. 

Description of the i High-Altitude Atmos- 
pheric Radiation Code (SHARC). 

Scientific rept. Jan 89-Oct 90. 

J. W. Duff, R. L. Sundberg, J. H. Gruninger, L. S. 
Bernstein, and D. C. Robertson. 27 Nov 90, 131p 
SSI-TR-176, SCIENTIFIC-4, GL-TR-90-0315 

Contract F19628-87-C-0130 


The report describes an upgraded version of the stra- 
tegic high-altitude radiance code, SHARC-2. SHARC 
calculates atmospheric radiance and transmittance 
over the 2-40 micrometer spectral region for arbitrary 
paths within 50 and 300 km altitude, including space 
viewing. It models radiation due to NLTE (Non-Local 
Thermodynamic Equilibrium molecular emissions 
which are the dominant sources at these altitudes. 
This new version, which is now ready for distribution, 
has been upgraded to include a fully integrated auroral 
model with time-dependent chemistry, extention down 
to 50 km altitude, and radiation from the minor iso- 
topes of CO2. In addition, there have been numerous 
internal upgrades to the various modules. These in- 
clude a Voigt lineshape for the radiative excitation 
module; embedding of the auroral region into a quies- 
cent atmosphere; and improvements in the radiation 
transport algorithms. 


158,044 

AD-A237 251/4 

Phillips Lab., Hanscom AFB, MA. 
Structure and Composition. 

J. M. Russell, and W. Swider. Aug 89, 24p Rept no. 
PL-TR-91-2128 

Availability: Pub in Middle Atmosphere Program, Hand- 
book for MAP, v32 pt1 Aug 89. Available only to DTIC 
users. No copies furnished by NTIS. 


Not available NTIS 


No abstract available. 
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AD-A237 292/8/GAR PC A10/MF A03 
Naval Surface Warfare Center, Dahigren, VA. 
Worldwide Maritime Infrared Atmospheric Trans- 
mittance Data. 

Final rept. 

S. B. Rogers, and D. E. Troyer. Aug 90, 220p Rept 
no. NAVSWC-MP-90-409 

See also Computer Diskette, AD-M000 058. 


This report provides extinction coefficients which 
model infrared atmospheric transmittance. A pair of 
coefficients define a decaying exponential from a two- 
parameter curve fit to transmittance values for 10 and 
20-km path lengths. Each location has approximately 
700 individual sets of weather observations with a cor- 
responding set of extinction coefficients. These coeffi- 
cients are calculated from actual maritime meteorolog- 
ical conditions and the LOWTRAN 7 atmospheric 
transmittance model. There is a total of 9,833 sets of 
parameters worldwide. The meteorological conditions 
were measured over a —— period in the 1960s and 
early 1970s and are evenly distributed throughout the 
seasons. The weather parameters used as inputs to 
the LOWTRAN 7 model are relative humidity, air tem- 
perature and pressure, current and 24-hr average wind 
speed, and a calculated rain rate. 


158,046 

AD-A237 624/2/GAR 
Army Lab. Command, White Sands Missile Range, 
a3 Atmospheric Sciences Lab. 


PC A03/MF A01 


TRAN: An Atmospheric Transmittance Code 
Based on XSCALE. 
Final rept. 
R. Pena. Apr 91, 38p Rept no. ASL-TR-0294 


Several Electro-Optical Systems Atmospheric Effects 
Library modules require the use of XSCALE for calcu- 
lation of the natural atmospheric transmittance value. 
XSCALE is a large (over 1600 lines of code) algorithm, 
which, in some cases, requires other external modules 
or data files for execution. XTRAN, a comparatively 
smaller (less than 240 lines) computer code, was de- 
veloped for use with the KWIK (crosswind integrated 
concentration) munition expenditure stand-alone ver- 
sions (SKWIK and IKWIK). XTRAN computes horizon- 
tal extinction and transmittance values based on the 
XSCALE module for visible, near-, mid-, and far-infra- 





red wavelengths by using estimated values of visibility 
and polynomial regression equations for aerosol ex- 
tinction as a function of relative humidity. This report 
shows the usefulness and practicality of the XTRAN 
code as a horizontal transmittance model. 
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AD-A237 675/4/GAR PC A03/MF A01 
Sparta, Inc., Lexington, MA. 

Effects of Solar Heating by Aerosols and Trace 
Gases on the Temperature Structure Constant. 
Scientific rept. no. 6, 1 Jul 88-31 Dec 90. 

J. R. Hummel, and E. P. Shettle. 9 Aug 90, 24p 
LTR90-009, GL-TR-90-0349 

Contract F19628-88-C-0038 


Thermosonde measurements made in the strato- 
sphere indicate an increase in the temperature struc- 
ture constant, C 2/T during daylight hours. Simplified 
calculations indicate that temperature perturbations 
resulting from solar heating by thin layers of aerosols 
and ozone could provide the mechanism for the ob- 
served day-night differences in C 2/T. Estimates of the 
vertical variations in ozone and aerosol abundances 
on spatial scales between a few tens of meters of 
about a kilometer have been used with mean ozone 
and aerosol profiles to make detailed calculations of 
the solar heating rates by ozone and aerosols. The cal- 
culations have utilized the temperature dependent 
ozone absorption cross sections and the aerosol prop- 
erties from the AFGL model atmospheres. Perturba- 
tions of various amounts and at different altitudes have 
been applied to the mean ozone and aerosol profiles 
to study the impact on the heating rates with the goal 
of trying to understand the stratospheric thermosonde 
measurements. 
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National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Global Backscatter Experiment (GLOBE) Pacific 
Survey Mission. 

D. A. Bowdle, J. Rothermel, J. E. Arnold, and S. F. 
Williams. 1991, 4p 

In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 107-110. 


NASA conducted the GLObal Backscatter Experiment 
(GLOBE) Survey Mission over the near coastal and 
remote Pacific Ocean during 6 to 30 Nov. 1989 
— 1) and 13 May to 5 Jun. 1990 (GLOBE 2). 
hese missions studied the optical, physical, and 
chemical properties of atmospheric aerosols. Particu- 
lar emphasis was given to the magnitude and spatial 
variability of aerosol backscatter coefficients at mid- 
infrared wavelengths, and to the remote middle and 
upper troposphere, where these aerosol properties are 
poorly understood. Survey instruments were selected 
to provide either direct beta measurements at the key 
wavelengths, empirical links with long term or global 
scale aerosol climatologies, or aerosol microphysics 
data = to model any of these quantities. The 
survey deployment included both ery istance 6 to 8 
hour transit flights and detailed 4 to 6 hour local flights. 
Several general features were observed from prelimi- 
nary Survey data analyses. Validation and intercom- 
na results have shown good agreement, usually 
tter than a factor of two. Atmospheric aerosols fre- 
quently exhibited a three layer vertical structure, with 
(1) high and fairly uniform backscatter in the shallow 
cloud capped marine boundary layer; (2) moderate and 
highly variable backscatter in a deeper overlaying 
cloud pumped layer; and (3) low, regionally uniform, 
but seasonally and latitudinally variable backscatter in 
the middle and upper troposphere. The survey mis- 
sions represent two isolated snapshots of a small por- 
tion of the global aeroso! system. Consequently, 
Survey results can best be understood ec 
them with the more comprehensive GLOBE data base, 
which is being compiled at NASA-Marshall. 
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N91-25470/6/GAR 
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) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 


Lidar Measurements of Polar Stratospheric Clouds 
—— the 1989 Airborne Arctic Stratospheric Ex- 


n. 
S. Ismail, and E. V. Browell. 1991, 2p 
In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 181-182. 


The Airborne Arctic Stratospheric Expedition (AASE) 
was conducted during January to February 1989 from 
the Sola Air Station, Norway. As part of this expedition, 
the NASA Langley Research Center’s multiwavelength 
airborne lidar system was flown on the NASA Ames 
Research Center’s DC-8 aircraft to measure ozone 
(03) and aerosol profiles in the region of the polar 
vortex. The lidar system simultaneously transmitted 
laser beams at 1064, 603, 311, and 301.5 nm to meas- 
ure atmospheric scattering, polarization and O3 pro- 
files. Long range flights were made between Sta- 
vanger, Norway, and the North Pole, and between 40 
deg W and 20 deg E meridians. Eleven flights were 
made, each flight lasting an average of 10 hours cover- 
ing about 8000 km. Atmospheric scattering ratios, aer- 
osol polarizations, and aerosol scattering ratio wave- 
length dependences were derived from the lidar meas- 
urements to altitudes above 27 km. The details of the 
aerosol scattering properties of lidar observations in 
the IR, VIS, and UV regions are presented along with 
correlations with the national meteorological Center's 
temperature profiles. 
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National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Visible and Near Inirared Observation on the 
Global Aerosol Backscatter Experiment (GLOBE). 
J. D. Spinhirne, J. F. Cavanaugh, S. Chudamani, J. L. 
Bufton, and R. J. Sullivan. 1991, 2 
In NASA, Washington, 4TH Ai 
Workshop p 261-262. 


rne Geoscience 


The Global Aerosol Backscatter Experiment (GLOBE) 
was intended to provide data on —T values of 
atmospheric backscatter cross-section. The primary 
intent was predicting the performance of spaceborne 
lidar systems, most notably the Laser Atmospheric 
Wind Sounder (LAWS) for the Earth Observing System 
(EOS). The second and related goal was to under- 
stand the source and characteristics of atmospheric 
aerosol particles. From the GLOBE flights, extensive 
data was obtained on the structure of clouds and the 
marine planetary boundary layer. A notable result for 
all observations is the consistency of the large in- 
creases in the aerosol scattering ratio for the marine 
boundary layer. Other results are noted. 
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National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Profiles of alpha 13 C and alpha D in Methane from 
the Lower Stratosphere. 
the N. Tanaka, R. Henry, and H. Weyer. 

1, 
In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 285-286. 


Methane is an important greenhouse gas of biogenic 
and anthropogenic origin for which global budgets are 
being constructed from a variety of data. ap- 
proach to the global methane budget is the use of the 
stable isotopes C-13 and D, and the radionuclide C-14 
as tracers. The authors measured the isotopic compo- 
sition of methane from various sources and in tropo- 
spheric air for a number of locations. Here, the authors 
report on the isotopic composition of methane from 
the lower stratosphere. Measurements of this concen- 
tration in the stratosphere can yield estimates for the 
kinetic isotope effects in the methane destruction re- 
actions. These effects have to be known for quantita- 
tive isotopic methane budgets. 
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Analysis of Lightning Field Changes Produced by 
Florida 


W. J. Koshak. Apr 91, 171p NAS 1.15:103539, 
NASA-TM-103539 


A new method is introduced for inferring the char 
deposited in a lightning pacer en ten ape Id 
changes (delta E’s) are descri by a more general 
volume charge distribution than is defined on a large 
cartesian grid system centered above the measuring 
networks. It is shown that a linear system of equations 
can be used to relate delta E’s at the ground to the 
values of c' on this grid. It is possible to apply 
more general ical constraints to the charge solu- 
tions, and it is possible to access the information con- 
tent of the delta E data. Computer-simulated delta E 
inversions show that the location and symmetry of the 
charge retrievals are usually consistent with the known 
test sources. 
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N91-25926/7/GAR 
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1) 
Buena Vista Coll., Storm Lake, IA. School of Natural 
Sciences. 


Role of Polar Stratospheric Clouds on Total Ozone 
Minihole Events. 

Abstract Only. 

J. L. Sabutis. Sep 89, 1p 

In Maryland Univ., the 1989 NASA-Asee Summer Fac- 
ulty Fellowship Program in Aeronautics and Research 
p 24 (See N91-25914 17-82). 


Using seven years of data from tha SAM 2 (Strato- 
spheric Aerosol Measurement 2) and TOMS (Total 
Ozone Mapping Spectrometer) instruments, along with 
70 mbar temperatures extracted from an NMC analy- 
sis, the effect of the austral spring polar stratospheric 
clouds (PSC) on the formation of total ozone miniholes 
is investigated. A total ozone minihole event is desig- 
nated as the rapid decrease of more than 20 DU of 
total ozone over a time period of a day and a spatial 
extent of approximately 1000 by 1000 km. The severe 
decrease of total ozone during these minihole events 
could be explained in part by PSC being formed at alti- 
tudes of 10 to 24 km and preventing scattered UV radi- 
ation from ozone below the c from reaching the 
TOMS instrument. A result of the cloud’s opaqueness 
is that the total ozone retrieval from TOMS data would 
underestimate the ozone column in the vicinity of the 
PSC. The approach to investigate the effect of PSC on 
total ozone was to use SAM 2 aerosol extinction 
values in conjunction with NMC stratospheric tempera- 
tures to determine if PSC are present during total 
ozone minihole events occurring during August and 
September, 1979 to 1986. The minihole events during 
these seven years were divided into two types: type 1, 
where the minihole region of 24 hour darkness from 
regions exposed to sunlight, and type 2, where the 
minihole occurred 5 to 10 degrees north of the termi- 
nator. The presence of PSC in a given region was as- 
certained by a maximum aerosol extinction greater 
than .006/km occurring with a temperature less than 
189 K. It is found that PSC are consistently present 
with type 2 minihole events. This is contrasted with 
PSC rarely occurring in the same vicinity of type 2 mini- 
holes. Also observed of that type 1 minihole events 
have minimum total ozone values which are on the av- 
erage 3 to 10 DU smaller than type 2 miniholes. It can 
be concluded that care must be taken when trying to 
deduce a ical explanation of minihole events 
near the polar terminator and the role of PSC must be 
accounted for in type 1 minihole formation. 
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Water resources investigation. 
R. B. See, T. C. a by. M. H. Brooks, and J. D. 
Gordon. 1990, 65p USGS/WRI-90-4029 


The U.S. Geological Survey operates four programs to 
provide external quality-assurance of wet deposition 
monitoring by the National Atmospheric Deposition 
Program and the National Trends Network. An inter- 
site-comparison program assesses the precision and 
bias of onsite determinations of pH and specific con- 
ductance made by site operators. A blind-audit pro- 
gram is used to assess the effect of routine sample- 
handling procedures and transportation on the preci- 
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sion and bias of wet-deposition data. An interlabora- 
tory-comparison program is used to assess analytical 
results from three or more laboratories, which routinely 
analyze wet-deposition samples from the major North 
American networks, to determine if comparability 
exists between laboratory analytical results and to pro- 
vide estimates of the analytical precision of each labo- 
ratory. A collocated-sampler program is used to esti- 
mate the precision of wet/dry precipitation sampling 
throughout the National Atmospheric Deposition Pro- 
gram and the National Trends Network, to assess the 
variability of diverse spatial arrays, and to evaluate the 
impact of violations of specific site criteria. The report 
documents the procedures and analytical methods 
used in these four quality-assurance programs. 
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PBS1-218164/GAR PC A06/MF A02 
National Oceanic and Atmospheric Administration, 
Boulder, CO. Wave Propagation Lab. 

BETA: A Program for Calculating and Archiving 
Backscatter Profiles. 

Technical memo. 

at Weickmann. Jun 91, 122p NOAA-TM-ERL-WPL- 


Prepared in cooperation with Cooperative Inst. for Re- 
search in Environmental Science, Boulder, CO. 


BETA is a FORTRAN program that processes signal 
data from the NOAA Coherent Lidar and creates and 
archives aerosol backscatter profiles. The document 
focuses on the program software and its execution. 


General 
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AD-A237 627/5/GAR PC A05/MF A01 
Army Lab. Command, White Sands Missile Range, 
NM. Atmospheric Sciences Lab. 

Manual Method for Determining the Fractional Sta- 
bility Category. 

Final rept. 

R. Pena. Apr 91, 93p Rept no. ASL-TR-0296 

A simplistic manual method has been developed for 
determining the atmospheric stability based on 
FSCAT, a computer code that calculates the fractional 
stability —. The FSCAT algorithm retains the 
simplicity of the well-known Pasquill stability category 
scheme, and it also allows a much finer semicontin- 
uous resolution of the stability of the surface boundary 
layer. The manual method allows the user to obtain the 
same results as with FSCAT, using cloud, wind, and 
solar angle data with a decision tree method, to deter- 
mine the insolation class number, the net radiation 
index, and the fractional stability category. This practi- 
cal method can be a useful tool for field operations 
where use of computers may not be possible. 
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N91-25471/4/GAR 
(Order as N91-25445/8/GAR, PC A13/MF 
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, ) 
National Aeronautics and Space Administration, 


Huntsville, AL. George C. Marshall Space Flight 
Cent 


er. 
PC-Based Multispectral Scanner Data Evaluation 
Workstation: ication to Daedalus Scanners. 

G. J. Jedlovec, M. W. James, M. R. Smith, and R. J. 
Atkinson. 1991, 2p 

In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 183-184. 


In late 1989, a personal computer (PC)-based data 
— — —_ developed to support post 

ig ocessing of Multispectral Atmospheric Map- 
ping Sensor (MAMS) data. The MAMS Quick View 
System (QVS) is an image analysis and display system 
designed to provide the capability to evaluate Daeda- 
lus scanner data immediately after an aircraft flight. 
Even in its original form, the QVS offered a 
of a personal computer with the advan analysis 
and display features of a mainframe image analysis 
system. It was recognized, however, that the original 
QVS had its limitations, both in speed and processing 
of MAMS data. Recent efforts are presented that focus 
on overcoming earlier limitations and adapting the 
system to a new data tape structure. In doing so, the 
enhanced Quick View System (QVS2) will accommo- 
date data from any of the four spectrometers used with 
the Daedalus scanner on the NASA ER2 platform. The 
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QVS2 is designed around the AST 486/33 MHz CPU 
personal computer and comes with 10 EISA expansion 
slots, keyboard, and 4.0 mbytes of memory. Special- 
ized PC-McIDAS software provides the main image 
analysis and display capability for the system. Image 
analysis and display of the digital scanner data is ac- 
complished with PC-McIDAS software. 
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AD-A237 255/5/GAR PC A08/MF A02 
Mei Associates, Inc., Lexington, MA. 

Specifications for an Advanced Instructional 
a Advisor (AIDA) for Computer-Based Train- 
ing. 

Interim technical rept. Aug 89-Mar 91. 

A. E. Hickey, J. M. Spector, and D. J. Muraida. May 
91, 158p 

Contract F33615-88-C-0003 


The Advanced Instructional Design Advisor (AIDA) is 
an AFHRL project aimed at providing developers of 
computer based instruction with automated and intelli- 
gent tools to assist in the design, development, and 
delivery of courseware. This paper summarizes the 
design of AIDA and indicates an appropriate method 
for implementing and testing an initial AIDA prototype. 


158,059 

AD-A237 326/4/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Federal Aid to Education: Is It Enough. 

Study rept. 

J. R. Timmerman. 5 Apr 91, 21p 


In under thirty years, the United States has gone from 
a position of pre-eminence in education worldwide to a 
position well to the rear of the pack among the industri- 
alized countries. This is due to a number of factors in- 
cluding the failure of our schools to keep up with ad- 
vancing technology, the lowering of educational stand- 
ards, and drug and alcohol abuse in our schools, 
among others. But the single biggest reason has been 
the limiting of educational access by reduction in gen- 
eral funding at the federal level. The decade of the 80s 
saw the percentage of the federal budget allocated to 
education go from 2.3 percent to 1.7 percent and as a 
result the public school student lost access to quality 
educational opportunities across the board. This was 
compounded by state and local governments being 
beset by the same economic and political constraints 
as the federal government. In 1989, President Bush 
held an education summit with the nation’s governors 
to set goals and objectives and to propose a solution 
to the education problems in the country. There was, 
however, no defined path as to how to achieve these 
goals and objectives. More importantly, no established 
Strategy has been set forth by the administration or 
Congress for fully restoring the federal share of sup- 
port for public education. Until that occurs, we will con- 
tinue to face the educational deficit that faces us now. 
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AD-A237 575/6/GAR PC A03/MF A01 
Armstrong Lab., Brooks AFB, TX. 

Pilot St of the Naming Transaction Shell. 

Interim technical paper Aug 90-Mar 91. 

A. M. Canfield, and J. M. Spector. Jun 91, 27p Rept 
no. AL-TP-1991-0006 

Prepared in collaboration with Utah State Univ., ——_ 
and Jacksonville State Univ., Dept. of Computer Sci- 
ence. 


The many hours required to develop quality computer 
based instruction make it difficult to produce instruc- 
tion that is both current and adaptable. Transaction 
Shells (Merrill, Li, and Jones, 1990) provide novice in- 
structional designers and computer users with tools to 
aid in the design and delivery of meaningful and easily 
modifiable courseware while dramatically decreasing 
the development time. This study was the initial pilot 
study designed to evaluate the effectiveness of the 
Naming Transaction Shell developed by M. David Mer- 


rill and Zhongmin Li at Utah State University. The 
major finding was that the predicted improvement in 
development time did occur. The software was tested 
at the Air Force Academy in Colorado by a subject 
matter expert with little computer and instructional 
design expertise. The software was found to decrease 
development time and produce instructionally sound 
courseware. Recommendations from the subject in- 
clude that future versions of the software contain more 
feedback parameters. Student record management, a 
feature not yet implemented, was strongly encouraged 
to be included in the next version. 
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AD-A237 819/8 Not available NTIS 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Techniques for Information Retrieval from Speech 


Messages. 
". ESD-TR-91-097 


R. C. Fipse. 1991, 17 

Contract F19628-90- 

Availability: Pub. in Lincoln Laboratory Jnl., v4 n1 p45- 
60 1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


The goal in speech-message information retrieval is to 
categorize an input speech utterance according to a 
predefined notion of a topic, or message class. The 
components of a speech-message information-retriev- 
al system include an acoustic front end that provides 
an incomplete transcription of a spoken message, and 
a message classifier that interprets the incomplete 
transcription and classifies the message according to 
message category. The techniques and experiments 
described in this paper concern the integration of 
these components, and represent the first demonstra- 
tion of a complete system that accepts speech mes- 
sages as input and produces an estimated message 
class as output. The promising results obtained in in- 
formation retrieval on conversational speech mes- 
sages demonstrate the feasibility of the technology. 


158,062 

DE91014523/GAR PC A03/MF A01 
Nevada Univ., Reno. Desert Research Inst. 

Data recovery at prehistoric localities at U19af, 
Pahute Mesa, Nye County, Nevada. Technical 
report No. 3. 

S. A. Monteleone, and L. C. Pippin. Jul 91, 45p 
DOE/NV/10384-63, ISBN 0-945920-63-6 

Contract ACO08-85NV 10384 ? 
Sponsored by Department of Energy, Washington, DC. 


At the request of the Department of Energy, the Desert 
Research Institute conducted a data recovery program 
at drill hole site U19af on Pahute Mesa, Nye County, 
Nevada. Two adjoining sites, 26Ny4566 
26Ny4569, were found to extend into the area to be 
impacted by a proposed nuclear test. The disturbance 
of these significant sites was mitigated by surface col- 
lection and a subsurface scrape within the area of 
impact. Those portions of the sites outside the zone of 
direct impact were fenced and left undisturbed. At the 
conclusion of archaeological data recovery, it was rec- 
ommended that the proposed project continue as 
planned. 31 refs., 14 figs., 3 tabs. 
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DE91014524/GAR PC A06/MF A02 


.Nevada Univ., Reno. Desert Research Inst. 


Archaeological data recovery at drill pad U19ay, 
Nye County, Nevada. 

C. L. Lockett. Jul 91, 109p DOE/NV/10384-62, ISBN 
0-945920-62-8 

Contract ACO8-85NV10384 

Sponsored by Department of Energy, Washington, DC. 


Since the early 1960s, Pahute and Rainier mesas, situ- 
ated in the northwestern portion of the Nevada Test 
Site, southern Nye County, Nevada, have been used 
by the US Department of Energy (DOE) and the US 
Department of Defense for nuclear weapons testing. In 
compliance with Federal legislation. Nevada Oper- 
ations Office, has long required that cultural resources 
studies precede all land-disturbing activities on the 
Nevada Test Site. The intent of these surveys is to 
identify and evaluate all cultural resources that might 
be adversely affected by the proposed construction 
activity. This report presents the final analysis of the 
data recovered from archaeological investigations at 
the U19ay drill pad site. It includes descriptions of the 
archaeological sites as recorded during the original 
survey, the research design used to guide the investi- 
gations, the method and techniques used to collect 





and analyze the data, and the results and interpreta- 
tions of the analyses. 64 refs., 33 figs., 16 tabs. 
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National Park Service, Washington, DC. 

Historic Structure Report; Administrative Data, 
Historical Data, Architectural Data: Bank of Glen 
Gorge National River, West Vir- 


in 
Ri Camarena, and S. A. Brown. Oct 90, 338p 


Jean, New River 
la. 


The New River Gorge National River was established 
on November 10, 1978, ‘for the purpose of conserving 
and interpreting outstanding natural, scenic, and his- 
toric values and objects in and around the New River 
Gorge...’ The unincorporated town ofGlen Jean is lo- 
cated outside the park boundary, eight miles from 
Thurmond, West be, sn on Dunloup Creek. The town 
has been chosen as headquarters for the park, and the 
Bank of Glen Jean will serve as a visitor contact sta- 
tion. Data from the historic structure report will be used 
to plan the preservation and adaptive reuse of the 
Bank of Glen Jean. The Bank of Glen Jean, built in 
1909 and 1917, served the community of Glen Jean, 
West Virginia, from 1909 until 1939. Established by 
William McKell, by all rights the sole owner of Glen 
Jean, the bank stood as a symbol of solid financial 
footing for both the community and the coal compa- 
nies which it served. It is one of the most outstanding 
architectural landmarks in Glen Jean. The Bank of 
Glen Jean was Ea on the National Register of His- 
toric Places on ember 21, 1982, and was identified 
as possessing state significance. 
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PB91-214445/GAR PC A03/MF A01 
National Park Service, Albuquerque, NM. Spanish Co- 
lonial Research Center. 

Spanish Black Legend: Origins of Anti-Hispanic 
peter oe (Leyenda Negra Espanola: Origenes 
de los Estereotipos poy oye 

J. P. Snachez. 1990, 25p SPANISH COLONIAL 
RESEARCH CENTER PUB SER-2 

Text in Spanish and English. 


The document presents a perspective of national cul- 
ture and history which has been little addressed. The 
essay presented in a bilingual format offers a brief his- 
tory of complex issues revolving around anti-Hispanic 
attitudes that continue into the present. It is not merely 
an explanation of historical anti-Hispanicism, but a be- 
ginning point for those who seek to understand the dy- 
namics of social processes within a democratic con- 
text. The history of the Black Legend offers a model of 
historical stereotyping which many minority groups 
have suffered. 
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National Park Service, Washington, DC. 
Abraham Lincoln Research and 
Center: Suitability/Feasibility Study. 

Mar 91, 95p 

Color illustrations reproduced in black and white. 


Interpretive 


The National Park Service was directed by Public Law 
101-302 to conduct a suitability/feasibility study for an 
Abraham Lincoin research and interpretive center at or 
near the Lincoln Home National Historic Site (hereafter 
referred to as Lincoln Home) in Springfield, Illinois. The 
legislation directs the National Park Service to address 
the following issues: Location and accessibility to Lin- 
coin Home; Interpretive programs addressing Lin- 
coin’s life and presidency through museum exhibits, 
audiovisual programs, and other media; Modern cura- 
torial storage for Lincoln artifacts and memorabilia; Lo- 
cation and availability of documentary and artifactual 
material for research and display, including the coop- 
erative management and supervision of materials with 
other government — and private entities; Archi- 
tectural concepts that ensure compatibility with the 
center’s setting; Management and operation alterna- 
tives, which should include state and private agencies; 
Estimates and funding options for construction, main- 
tenance, and operation of the center. 
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National Park Service, Washington, DC. 


Recommendations of the Large Industrial Artifact 
Advisory Panel. America’s Industrial Heritage 
Project, Pennsylvania. 

1991, 50p 


The material remains that reflect the rise of heavy in- 
dustry in the United States are massive, and their pres- 
ervation and interpretation are extremely complex 
tasks. The huge artifacts from industrial sites are noto- 
riously expensive to conserve and store, and highly de- 
pendent on context for both maintenance and interpre- 
tation. To start planning for the proper treatment of 
these artifacts, which clearly must be one of America’s 
Industrial Heritage Projects (AIHP’s) fundamental ob- 
jectives, an advisory panel of 28 specialists - archeolo- 
gists, historians, museum directors and curators, his- 
torical architects, and conservators - was established 
to develop recommendations. Recommendations of 
the panel will help determine what should be saved, 
and how, and will guide the interpretation of the materi- 
al. The AIHP represents an opportunity to preserve 
fundamental elements of the material culture of an era 
that produced most of today’s social, technological, 
economic, and political realities. The artifacts directly 
associated with industrial production - the buildings, 
machinery, furnishings, graffiti, and documents - as 
well as the material reflection of the social system - the 
houses, churches, clubs, union halls, restaurants, and 
bars - all still exist. If efforts to preserve them are not 
begun now, however, these artifacts will be lost. 


158,068 

PBS1-218305/GAR PC A06/MF A02 
SMB Economic Research, Inc., Washington, DC. 
Education in Appalachia: Accomplishments and 
Prospects in a National Context. 

L. D. Muraskin. Feb 91, 108p 

Sponsored by Appalachian Regional Commission, 
Washington, DC. 


The report examines the educational condition of Ap- 
palachia in the context of the current national debate 
about education. It considers major regional educa- 
tional issues in light of that debate and highlights the 
regional contribution to change. It begins with a profile 
of Appalachian elementary and secondary educational 
institutions and then describes the youth population of 
Appalachia. Appalachia, with about 8.5 percent of the 
nation’s population, educates 8.5 percent of its chil- 
dren. The students of Appalachia are more likely than 
students elsewhere in the country to be enrolled in 
rural schools. White students are enrolled in the 
schools of Appalachia at considerably higher rates 
than nationwide. The Region has roughly similar rates 
of enrollment in kindergarten relative to first grade 
compared with the nation, but there are pockets of 
lower Sy ar attendance in Appalachia. Regular 
schools in Appalachia are considerably more likely 
than elsewhere in the country to combine elementary 
and secondary grades. Appalachian urban schools are 
smaller than urban schools elsewhere, but Appalach- 
ian rural schools are considerably larger than counter- 
parts in other parts of the country. Students per teach- 
er ratios are generally lower in Appalachia than else- 
where. 
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PBS1-218602/GAR PC A04/MF A01 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Feasibility Study Using Driver Licensing to Pro- 
mote Literacy. 

Final rept. 

C. H. ‘ors P. F. Waller, and E. A. Rodgman. 
Jul 89, 72p HSRC-A140 

Contract DTNH22-87-R-05090 : 
Sponsored by National Highway Traffic Safety Admin- 
istration, Washington, DC., and North Carolina Gover- 
nor’s Highway Safety Program, Raleigh. 


The primary objective of the project was to examine 
the feasibility of using the driver licensing process as a 
means of identifying and referring nonreaders to free 
literacy programs in their communities. This objective 
was accomplished through three interrelated activities: 
(1) an analysis of driver records to examine differences 
in performance attribuTable to literacy status; (2) the 
development and pilot testing of a literacy referral pro- 
ram at four sites in southeastern North Carolina; and 
3) a workshop for literacy experts and state erm- 
ment representatives to discuss two proposals for pro- 
moting literacy through the driver licensing process. 


158,070 
PBS1-219279/GAR PC A10/MF A03 


158,073 


BEHAVIOR & SOCIETY 
Education, Law, & Humanities 


Tilburg Univ. (Netherlands). 
ae Guabections® Sean to ‘hetivate 
Preconceptions). 


Doctoral thesis. 
K. Ali. 21 Dec 90, 218p ISBN-90-9003676-8 
Text in Dutch; summary in English. 


The dissertation deals with the influence of activation 
of preco i on the acquisition of new informa- 
tion. It is that students often start formal in- 
struction with ideas about the subject in question. No 
matter whether they are correct, invalid and/or incom- 
plete, they always play an important role in the acquisi- 
tion of new information. The purpose of the study is to 
create instructional strategies which can help the indi- 
vidual student to acquire the new information. An im- 
portant premise is that students should learn to be crit- 
ical of their own preconceptions. 
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PB91-219345/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 

Case Study of a may Educational Software De- 


velopment E Netherlands. 
C. van der Mast, F. Hartemink, and L. Henkens. 
c1991, 25p REPT-91-15 


A survey is presented of the results of a 4-year national 
program for courseware development. The strategy of 
the program within the Dutch educational system is de- 
scribed as well as the characteristics of the infrastruc- 


were Satisfied with the project management approa’ 
that was taken with respect to the quality of the result- 
ing software, the time table within which it was pro- 
duced as well as the budgeting process that was em- 
ployed. However, problems remain with respect to the 
implementation of the courseware into the schools 
and the creation of semi-commercial markets. (Copy- 
right (c) 1991 by Faculty of Technical Mathematics and 
Informatics, Delft, The Netherlands.) 
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High School Redirection, Brooklyn, NY. 

Guide to High School Redirection. 

Final rept. 

E. Ciccone. Mar 91, 55p 

Src by Enea an Trang Anise 
nsori mployment ai raining Administra- 

tion, Washington, DC. Office of Strategic Planning and 

Policy Development. 


The report stems from the seriousness of the school 
dropout problem in the largest U.S. cities. In some 
inner-city neighborhoods, over 50 percent of the youth 
drop out of school. A direct result of this is seen in 
national statistics that bear out the serious problems 
dropout youth face in the labor market. For instance in 
the economically disadvantaged population, roughly 
60 percent of out-of-school, non-college, long-term un- 
employed youth are high school dropouts. It is, there- 
fore, essential that programs aimed at school dropouts 
be concerned with long-term employability rather than 
quick job placement. One such way is that of the alter- 
native school. These schools are committed philo- 
sophically to working with students who, for whatever 
reasons, are not succeeding in the mainstream. These 
schools also represent a bridge between the educa- 
tional and job ae systems - providing a common 
service deliverer to which both can refer youth in need 
of intensive remedial education in an alternative set- 
ting. The report focuses on one such school, High 
School Redirection in Brooklyn, New York, and the re- 
markable success it is having with the students. 
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Nouaptndartl trict, St. L MO 
ineer Distri ouis, 4 

Saving the Past from 

Cura District. 

M. K. Trimble, and T. B. Meyers. Apr 91, 150p 


Inadequate management of archaeological collections 
is resulting in a loss of our national heritage. Millions of 
dollars of federal funds were spent on recovery of ar- 
chaeological resources, but did not address curation 
and maintenance needs. A 1988 inspection revealed 
that St. Louis District collections are deteriorating. Cur- 
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ation facilities do not receive the financial support nec- 
essary for adequate preservation of archaeological 
collections. Collections will be coalesced and upgrad- 
ed and funding for future maintenance and conserva- 
tion will be provided. The St. Louis District and the 
state repositories will mutually benefit from the joint 
endeavor. thy resources will be protected 
and preserved for the benefit of future generations. 
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is Soviet Defense Policy Becoming Civilianized. 
Interim rept. 
_—e Aug 90, 85p Rept no. RAND-R-3939- 


Since Mikhail Gorbachev assumed power in 1985, as- 
piring players from outside the military have sought to 
influence the Soviet defense decisionmaking process. 
As a result, there has been a significant erosion of the 
monopoly held by the Defense Ministry and the Gener- 
al Staff_in formulating Soviet Military programs and 
policy. This report examines the changing structure 
and context of Soviet defense decisionmaking, em- 
phasizing the growing role of civilians in shaping Soviet 
national security policy. If these defense intellectuals 
and other civilians succeed, it may or may not mean an 
end to the historic competition between the Soviet 
Union and the West. It will, however, guarantee that 
any relationship that eventually emerges will entail a 
more cosmopolitan Soviet adversary and a maior alter- 
ation in the geopolitical challenge it represents. 
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Recent Trends and Future Prospects of Iranian 
Sponsored International Terrorism. 

Interim rept. 

he Hoffman. Mar 90, 51p Rept no. RAND/R-3783- 


USDP 
Contract MDA903-90-C-0004 


International terrorism has been a prominent feature of 
Iran’s foreign policy since the revolution in 1979 that 
brought Ayatollah Khomeini to power. At the root of 
this policy is a desire to extend the fundamentalist in- 
terpretation of Islamic law by exporting the Islamic rev- 
Olution in Iran to other Muslim countries and cleansing 
the Middle East of all Western influence. This report 
examines the basic rationale of Iran's international ter- 
rorism campaign, its trends and patterns of activity 
over the past six years, and the Iranian personalities 
behind the policy. It assesses the future course of 
Iran’s policy of supporting terrorism and, socom: 
focuses on the ongoing power struggles within the Ira- 
nian regime that are likely to determine the country’s 
foreign policy now that Khomeini has died. The author 
discusses four key issues: (1) the reason Iran has sup- 
ported international terrorism as a foreign policy instru- 
ment; (2) the ties between Iran and extremist Shia or- 

anizations elsewhere; (3) the trends in international 

hia terrorism activity and the explanations for these 
patterns; and (4) the ways these trends have been af- 
fected or influenced by internal rivalries within the Ira- 
nian ruling elite. 
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Central Intelligence Agency, Washington, DC. 

Soviet Union Republic Affairs, July 26, 1991. 

26 Jul 91, Semiweekly 

Paper copy available on subscription, U.S., Canada, 
and Mexico price $335; price for others $670. Micro- 
fiche available on subscription U.S., Canada, and 
Mexico price $230; price for others $460. Issued twice 
a week, single copies also available in paper copy or 
microfiche. 


The Foreign Broadcast Information Service (FBIS) 
Daily Report contains political, military, economic, en- 
vironmental, and sociological news, commentary, and 
other information, as well as scientific and technical 
data and reports. The vs pal on the Soviet Union de- 
tails Republic Affairs and contains sections on: Inter- 
Republic Affairs; Armenia; Azerbaijan; Belorussia; Es- 
tonia; Georgia; Kazakhstan; Latvia; Lithuania; Mol- 
dova; RSFSR; Tajikistan; and Ukraine. 
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Soviet Union Republic Affairs, July 30, 1991. 

30 Jul 91, Semiweekly 

Paper copy available on subscription, U.S., Canada, 
and Mexico price $335; price for others $670. Micro- 
fiche available on subscription, U.S., Canada, and 
Mexico price $230; price for others $460. Issued twice 
a week, single copies also available in paper copy or 
microfiche. 


The Foreign Broadcast Information Service (FBIS) 
Daily Report contains political, military, economic, en- 
vironmental, and sociological news, commentary, and 
other information, as well as scientific and technical 
data and reports. The report on the Soviet Union de- 
tails Republic Affairs and contains sections on: Inter- 
Republic Affairs; Estonia; Georgia; Kazakhstan, Lith- 
= Moldova; RSFR; Turkmenia; Ukraine; and Uzbe- 
istan. 
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Dispatch Volume 2, Number 29, July 22, 1991. 

22 Jul 91, 24p 

Paper copy only available on subscription, U.S., 
Canada, and Mexico price $142.00/year First Class or 
$430.00/year Overnight Delivery. All others write for 
quote. Also available on demand in paper copy or 
microfiche. 


The weekly US Department of State Dispatch provides 
a diverse compilation of major speeches, congression- 
al testimony, policy statements, fact sheets, and other 
foreign policy information from the State Department. 
The issue contains: Group of Seven (G-7) Summit 
Declarations; G-7 Agreement on Multilateral Issues; 
International Monetary Fund; World Bank; European 
Bank for Reconstruction and Development; European 
Community; The G-24 and Aid to Eastern Europe; 
GATT and the International Trading System; gs 
Situation in Liberia; and US Arrearage Payments to UN 
Organizations. 
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Department of State, Washington, DC. Bureau of 
Public Affairs. 

Di itch Volume 2, Number 33, August 19, 1991. 
19 Aug 91, 20p 

Paper copy only available on subscription, U.S., 
Canada, and Mexico price $142.00/year First Class or 
$430.00/year Overnight Delivery. All others write for 
quote. Also available on demand in paper copy or 
microfiche. 


Contents: 

The Crisis in the Soviet Union; 

US Policy Guidelines Concerning Events in the 
Soviet Union; 

The Situation in the USSR; 

1991 National Security Strategy Report; 

Strategic Nuclear Arms Negotiations and Treaties, 
January-July 1991; 

Strategic Arms Reduction Talks Treaty; 

Security Challenges and Alliances in a New Era; 

US Nuclear Testing Policy; 

United States Munitions List Proposed 
Rulemaking; 

Passport Fees to Rise; 

New Ambassadors, April-June 1991. 
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quote. Also available on demand in paper copy or 
microfiche. 


Contents: Conflict in the Soviet Union; Democracy 
Must Be Vigilant; New Opportunities in Hemispheric 
Trade; Democracy in Haiti; US-Mauritian Relations; US 
Considers Ratification of Driftnet Fishin bse US 
Report to the UN on Driftnet Fishing; US Foreign Policy 
and the International Environment; UN Security Coun- 
cil Resolutions 705, 706, and 707 on Iraq. 
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158,081 


PB91-219535/GAR 

CSR, Inc., Washington, DC. 
Practical Guidance for Strengthening Private In- 
dustry Councils. Volume 1. Case Studies of Exem- 
plary PIC’s. 

Final rept. 

L. Condelli, A. Kuhn, B. Barrett, M. Sorensen, and L. 
Bruno. 1991, 283p 

Contract DL-99-8-2224-75-078-01 

Also pub. as Employment and Training Administration, 
Washington, DC. Office of Strategic Planning and 
Policy Development rept. no. RESEARCH AND EVAL- 
UATION SER-91-C. Sponsored by Employment and 
Training Administration, Washington, DC. Office of 
Strategic Planning and Policy Development. 


PC A13/MF A03 


The report describes the operation of 10 exemplary 
private industry councils (PIC’s), summarizes the key 
findings and provides an analysis of their implications, 
makes recommendations for improving PIC function- 
ing, and gives technical guidance on ways to improve a 
PIC based on study findings. The report is divided into 
three volumes. Volume |, Case Studies of Exemplary 
PIC’s, presents a description of each of the 10 PIC’s in 
a standard case study format. Volume II, Analytic Sum- 
mary and Recommendations, summarizes the findings 
from the 10 PIC’s in the 7 topic areas used to define 
exemplary functioning and uses these summaries to 
explain successful PIC operation. The volume also 
provides recommendations for improving the PIC 
system. Volume Ill, Lessons From Job Training Part- 
ners, is a technical assistance guide directed toward 
PIC staff, Council members, and other practitioners 
who work with PIC’s. The guide provides practical 
guidance on how to improve PIC operation in 10 areas. 
The guidance is based on the factors, described in 
Volume II, that define an exemplary PIC. 


158,082 


PB91-222323/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

Vocational and Technical Education and Training. 
World Bank policy paper. 

J. Middleton, A. Ziderman, and A. Van Adams. 
c1991, 84p ISBN-0-8213-1780-6 

Library of Congress catalog card no. 91-2760. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


A competent and flexible work force, one that can ac- 
quire new skills as economies change, is a necessary 
prerequisite for economic and social development. So- 
ciety benefits in the form of higher productivity and the 
capacity to adapt to changing economic circum- 
stances and opportunities. Individuals benefit through 
higher earnings and enhanced mobility in seeking 
better employment opportunities. In the modern wage 
sector, skilled workers and technicians enhance the 
efficiency and quality of production and maintenance, 
facilitate the adaptation and use of new technologies, 
and supervise and train workers with lesser skills. In 
the rural and urban informal sectors, the acquisition of 
skills can increase worker productivity in self-employ- 
ment and in small enterprises. The paper proposes 
policies that can help governments make the transition 
to a more dynamic and efficient use of public re- 
sources to ensure that the skills needed to meet the 
challenges of economic change are developed and 
that equity objectives for the poor and the socially dis- 
advantaged are effectively addressed. (Copyright (c) 
1991 The International Bank for Reconstruction and 
Development/The World Bank.) 
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AD-A237 540/0/GAR 
Reading Univ. (England). 


PC A04/MF A01 





ems Performance Breakdown in Pilots 
rr 


e Measures of Stress Sensitivity: 
nal Re; 


Fi port. 
Rept. for Oct 88-Oct 90. 
F. P. McKenna, and D. Sharma. Apr 91, 56p ARI-RN- 


91-40 
Contract DAJA45-88-C-0024 


It is well known that stress can have an adverse effect 
on performance and that individual differences in re- 
sponses to stress are varied. This research explores 
the potential of developing an objective measure of 
stress resistance and the possibility of developing a 
laboratory model of the effects of stress on perform- 
ance. The paradigm developed reveals that (1) emo- 
tionai stimuli disrupt performance, (2) the disruption is 
exacerbated by time pressure and task difficulty, (3) 
repetition of the emotional stimuli (habituation) elimi- 
nates the disruptive effect, (4) it is not the emotionality 
of the stimulus, but rather the threat component that is 
critical to the disruptive effect. These results parallel 
effects in everyday life and suggest that the paradigm 
shows great promise for developing a measure of 
poms resistance and a laboratory model of the effects 
of stress. 


158,084 
AD-A237 686/1/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

| Lucius D. Clay: A Case Study of Strategic 
Leadership and Vision. 
Final rept. 
R. J . St Onge. 5 Apr 91, 51p 


This project is a study of strategic leadership and 
vision focused on the superb career of General Lucius 
D. Clay, a leader whose capabilities and contributions 
have been overlooked in the Army’s current examina- 
tion of strategic leadership. Turning to Clay’s example 
is timely, as the true impact of his leadership and stra- 
tegic vision as the first military governor of Germany 
and the first CINCEUR are finally being realized today 
with the German reunification and the end of the Cold 
War. General Clay has a unique career, and the path 
he took would be considered completely non-standard 
by today’s measures. He had no advanced civil or mili- 
tary education and had virtually no time with or com- 
mand of tactical units: two major discriminators for ad- 
vancement in the officer corps of the 1990s. Fortu- 
nately, General Clay served in a series of extremely 
demanding and developmental positions that prepared 
him to create and implement a strategic vision and to 
lead the effort to establish post-war Germany. Like 
General Clay, future strategic leaders must have the 
potential for such intellectual activity and have that po- 
tential developed through a series of demanding and 
stretching experiences. This study suggests that the 
Army needs to revise and publish a coherent frame- 
work for its leadership doctrine and review its policies 
which impact on the development of strategic leaders. 


158,085 

AD-A237 767/9/GAR PC A04/MF A01 
Indiana Univ. at Bloomington. 

Institute for the St of Human Capabilities: Sum- 
mary Descriptions of Research for the Period De- 
cember 1989 through September 1990. 

Final rept. 1 Nov 86-30 ae 90. 

C. S. Watson. 30 May 91, 61p AFOSR-TR-91-0564 
Grant AFOSR-87-0089 


During the third year of its URI/AFOSR support, two 
new psychophysical testing stations were used in 
cross-modality sensory and cognitive research and a 
third was constructed for auditory-visual projects. Ini- 
tial experiments underway with these systems include 
a visual detection task with auditory cuing, a tactile- 
visual identification experiment, and a basic investiga- 
tion of cross modality temporal acuity. A conference 
was planned during this period, to be held on March 
21-23, 1990, on the subject of ‘Human Error.’ Confer- 
ence co-chairpersons will be C.D. Wickens, and C.S. 
Watson. Other speakers include Herschel Leibowitz, 
David Woods, Peter Hancock and Susan Dumais, and 
from Indiana University, S.L. Guth, R. Shiffrin, J.T. 
Townsend, C.S. Watson, and D. Pisoni. This Institute, 
by these means, has provided partial support of re- 
search leading to the publication, during the past year, 
of sixteen journal articles and book chapters, and the 
presentation of nineteen papers at meetings of scien- 
tific societies. The Institute has also supported travel 
by faculty investigators to Air Force research facilities 
where they participated in discussions of current re- 
search projects. Institute investigators gave a series of 
research presentations to scientists visiting from 
Wright-Patterson Air Force Base. 
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AD-A237 295/1/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 
International Terrorism Threats 
Combat It. 

Study project. 

D. Bar-Maoz. 3 Apr 91, 36p 


and How to 


International terrorism in recent decades has become 
a phenomenon which, although it cannot threaten the 
survival of states, can disrupt their national, political, 
economic and social process. International terrorism 
has attacked virtually every democracy, it threatens 
international travel, international commerce, interna- 
tional agreements, and it can threaten much more to- 
morrow. International terrorism has thrived on an at- 
mosphere of weakness and disunity of the West. Ter- 
rorists and their supporters, sponsoring states, view 
the Western countries as uniquely vulnerable to their 
attacks. They know that the openness of Western so- 
cieties affords them many possibilities for attack, and 
they assume that the West's humaneness and its em- 
= on rule of law will inhibit a powerful response. 

his study provides main features of international ter- 
rorism in the last decade, a description of the major 
role of state-sponsored terrorism and the failure of 
Western nations to respond. Finally, the study con- 
cludes with a set of recommendations to counterter- 
rorism more efficiently. 


158,087 


AD-A237 312/4/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Smoking and the U.S. Army. 

Study project. 

G. R. McManus. 8 Apr 91, 26p 


Smoking and related health problems have been given 
high attention since 1964 when the Surgeon General 
linked smoking with lung cancer. Evidence has been 
published proving that both smoking and passive 
smoking cause an extraordinary number of deaths 
from cancer, heart disease and other illnesses. This 
paper summarizes evidence and concerns associated 
with the smoking problem. It addresses the effects of 
— and examines Army smoking policy and = 
grams. It also explores the effects of passive smo! ~ 
and describes initiatives taken by some federal 
private agencies to protect nonsmokers from the ef- 
fects of airborne smoke in the work place. Pending 
federal actions —s environmental tobacco 
smoke are outlined. The author concludes with specif- 
ic recommendations concerning the Army smoking 
and health program. 


158,088 


AD-A237 619/2/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Measuring Department of Defense Effectiveness 
in Counternarcotics Support. 


Study project. 
To. & Duriealberier. 28 Apr 91, 40p 


This 4 ah mary measurements of effectiveness 


for the ment of Defense’s current and projected 
roles in providing support to Drug Law Enforcement 
Fo ma in counternarcotics operations. This study 
takes a rather broad look at capabilities of the Depart- 
ment of Defense including not only the active com 
nents , but also Reserve and National Guard Contribu- 
tions. The paper begins with a brief history of factors 
which led to the Department of Defense’s involvement 
in counternarcotics. The second section provides a 
detailed discussion of studies that clarify and amplify 
the — measures in the recommendation sec- 
tion. Included is information from discussions with the 
Commander in Chief Southern Command, the Deputy 
Commander of Joint Task Force Six, representatives 
of the National Guard Bureau and the various services, 
and the results of the surveys with the Governors, Na- 
tional Guard Adjutants General, and drug law enforce- 
ment agencies. The last section lists recommended 
methods of measuring the Department of Defense 
counternarcotics support effectiveness. 


158,089 


AD-A237 862/8/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 


158,091 
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National Service: A Responsibility, A Solution. 
Study project. 
J. W. Hampton. 12 Apr 91, 37p 


National service has been defined, as a general term 
referring to a period of service given by the individual 
to the nation or community. It embodies two comple- 
mentary ideas: (1) that some service to the larger soci- 
a is part of individual citizenship responsibility; and 
(2) that society should be structured in ways which pro- 
vide citizens with nities to make meaningful 
contributions. This study presents national service as a 
means of solving some of the socioeconomic prob- 
lems facing the nation during the decade of the 1990’s 
and into the 21st century. author reviews interna- 
tional applications of national service use in the United 
States. An extensive presentation of demographic 
data demonstrates anticipated c during the 
next 10 to 20 years. The data highlight some of the 
domestic problems and challenges the changes are 
expected to pose. Selected national service legislation 
is examined with emphasis toward possible —— 
as a solution to domestic . Finally, the author 
presents conclusions and implications of the wide- 
spread implementation of a national service program. 


158,090 
PB91-175984/GAR 


PC A07/MF A02 
Macro Systems, Inc., Silver Spri D. 
Homeless Families 


L. Baughman, T. Ci , and C. Rutsch. May 91, 
147p ASPE/SSP-87. VOL-1 

Contract HHS-100-87-0039-10 

See also Volume 2, PB91-175992. S ‘ed by 
Office of the Assistant Secretary for Planning and 
Evaluation (HHS), Washington, DC. 


The report describes the efforts of Atlanta, Baltimore, 
Minneapolis, Boston, and Oakland to provide services 
for homeless families with children. Site visits focusing 
on the coordination and iveness of serv- 
ices provided by these cities showed that (1) at the 
public agency level, there is very little coordination 
i tes oceans 
less families; (2) at the service provider level, every city 

coordinating mechanisms such as a 


is a major gap in syst 
lies; (4) these cities did not provide a full range of hous- 
ing services that included ree ae mene transi- 
tional —- and services-enric permanent 
ing; and (5) factors affecting the comprehensive- 
ness of services included the lack of capacity to in- 
clude homeless children in Head Start and other pre- 
school programs; insufficient funding to provide em- 
ployment and training programs to this population; and 
the inability to meet the demand for aid for substance 
abusers and victims of domestic violence. Recommen- 
dations include (1) developing a ‘em of services 
that includes subsidized child care, Head Start, devel- 
mental services, prenatal care, and substance- 
qoune treatment; (2) incorporating case management; 
and (3) giving one entity responsibility for follow-up, so 
that the effectiveness of the service systems can be 
determined. 


158,091 
PB91-175992/GAR PC A12/MF A03 
Macro Systems, Inc., oh , MD. 
Homeless Families with Chi : Programmatic 
Responses of Five Communities. Volume 2. Site 
va Reports and Program Profiles. 

inal r 
L. Baughman, T. Chapel, and C. Rutsch. May 91, 
262p ASPE/SSP-87-008-VOL-2 
Contract HHS-100-87-0039-10 
See also Volume 1, PB91-175984. S| 
Office of the Assistant Secretary for 
Evaluation (HHS), Washington, DC. 


The report describes the efforts of Atlanta, Baltimore, 
Minneapolis, Boston, and Oakland to provide services 
for homeless families with children. Site visits focusing 
on the coordination and comprehensiveness of serv- 
ices provided by these cities showed that (1) at the 
public agency level, there is very little coordination 
among agencies in dealing with the problems of home- 
less families; (2) at the service provider level, every city 
had one or more coordinating mechanisms such as a 
coalition or task force; (3) coordinated and compre- 
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hensive services planning, such as case management, 
is a major gap in the service system for homeless fami- 
lies; (4) these cities did not provide a full range of hous- 
ing services that included emergency shelter, transi- 
tional housing, and services-enriched permanent 
housing; and 95) factors affecting the comprehensive- 
ness of services included the lack of capacity to in- 
clude homeless children in Head Start and other pre- 
school programs; insufficient funding to provide em- 
ployment and training programs to this population; and 
the inability to meet the demand for aid for substance 
abusers and victims of domestic violence. Recommen- 
dations include (1) developing a system of services 
that includes subsidized child care, Head Start, devel- 
opmental services, prenatal care, and substance- 
abuse treatment; (2) incorporating case management; 
and (3) giving one entity responsibility for follow-up, so 
that the effectiveness of the service systems can be 
determined. Volume II of the final report includes the 
site visit reports for each of the five cities and the pro- 
files of the programs visited in each city. 


158,092 
PB91-204610/GAR PC AO5/MF A01 
maa of National Drug Control Policy, Washington, 


Directory of Federal Anti-Drug Grants: An Office of 
National Drug Control Policy White Paper. 


Apr 91, 
Also available from Supt. of Docs. 


The Federal budget for programs devoted to the Na- 
tion’s fight against illegal drugs has seen unprecedent- 
ed growth - both proportionally and in real dollar terms 
- since the Administration took office in January 1989. 
Because Federal partnership with State and local anti- 
drug efforts is a central goal of the President’s National 
Drug Control Strategy - and because State and local 
effort is ultimately the linchpin of national success - the 
Administration has proposed comparably large in- 
creases specifically for programs that provide direct 
assistance to non-Federal initiatives. The document 
catalogs Federal programs that make drug-related 

rants to States, localities, and private agencies. Its 

rst section describes and provides budget and appli- 
cation information for 51 programs in five Cabinet De- 
partments and ACTION. Funding of these principal 
—— is counted as specifically drug-related in the 
Federal budget. Seven other programs that may be of 
related interest to State, local, and private agencies 
concerned with drugs and drug use are similarly enu- 
merated in the second section of the white paper. A 
number of appendices list consolidated budget infor- 
mation and the names, addresses, and telephone 
numbers of regional and State officials through whose 
offices most listed programs and funds are directed. 


158,093 
PB91-214049/GAR PC A05/MF A01 
Executive Office of the President, Washington, DC. 
Report on High Intensity Drug Trafficking Areas 
Pursuant to the National Narcotics Leadership Act 
of 1988. Implementation of the Anti-Drug Abuse 
ro . = (Section 1005, Subtitle A, Title h 

, 79p 


The High Intensity Drug Trafficking Area (HIDTA) Pro- 
ram that has been planned and implemented by the 
ice of National Drug Control Policy (ONDCP) was 
established by Congress as part of the Anti-Drug 
Abuse Act of 1988. The Report on High Intensity Drug 
Trafficking Areas (HIDTAS) is sent to Congress pursu- 
ant to the requirements of Section 1005 of the Anti- 
Drug Abuse Act of 1988. The report places the HIDTA 
program in the context of the overall National Drug 
Control Strategy and describes the potential value of 
the program to the five geographical centers of drug 
trafficking activities that account of much of the Na- 
tion’s drug supply. ONDCP believes that consideration 
should be given to modifying the administrative fund- 
ing mechanisms established for the program. Although 
the HIDTA designations should remain in effect and 
ONDCP should review on an annual basis their ade- 
quacy, Congress might consider phasing out the sepa- 
rate appropriation. 


158,094 

PB91-214577/GAR PC A09/MF A02 
Bureau of the Census, Washington, DC. 

Measuring the Effect of Benefits and Taxes on 
Income and Poverty: 1987-88 (Supplemental Data). 
C. T. Nelson, and E. J. Lamas. Nov 90, 190p 
CURRENT POPULATION SER-P-60/170-RD 

Also available from Supt. of Docs. 


42 VOL. 91, No. 21 


The report contains supplemental detailed estimates 
for 1988 and 1987 (comparable to the detailed esti- 
mates for 1989 as shown in series P-60, No. 169-RD). 
The data shown here are based on estimates from the 
Current Population Survey for March of 1988 and 
1989. All survey data are subject to sampling variability 
and nonsampling errors, such as data collection 
design flaws, respondent classification and reporting 
errors, and data processing mistakes. The Bureau has 
taken quality control measures to minimize nonsam- 
pling error. For more information on the sample 
design, estimation procedure, and accuracy of the 
pa 1 Current Population Reports, Series P-60, No. 
169-RD. 


158,095 

PB91-214742/GAR PC A07/MF A02 
Employment Standards Administration, Washington, 
DC. Office of Workers’ Compensation Programs. 
State Workers’ Compensation Laws. 

Jan 91, 145p 


The report is comprised of tables of benefits, on a 
state by state basis, as required by law. The tables in- 
clude: Insurance requirements and exemptions, medi- 
cal and disability compensation, payment schedules, 
burial allowances, waiting periods, rehabilitation provi- 
sions and methods of payments. 


158,096 

PB91-219634/GAR PC A03/MF A01 
National Inst. on Drug Abuse, Rockville, MD. 
Comprehensive Procedures for Drug Testing in 
the Workplace: A Process Model of Planning, Im- 
plementation, and Action. 

C. B. Appel. 1991, 25p DHHS/PUB/ADM-91-1731 


The report focuses on the drug testing component of a 
comprehensive program. It will enable employers to 
understand and easily follow through all of the neces- 
sary steps and considerations in developing a drug 
testing program to meet the particular organizational 
needs. Contents cover the process for setting up a 
drug testing program; planning for the various types of 
testing; specimen collection, analysis, reporting and 
review of results; confidentiality of test results; quality 
assurance and quality control; determination of disci- 
plinary action; legal and moral considerations; and rel- 
evant regulations and legislation. The booklet is in- 
tended to serve as a starting point for employers to 
organize their efforts in developing a drug testing pro- 
gram. As such, it can serve as a checklist for consider- 
ing all of the necessary steps and elements. A refer- 
ence list, which includes publications that can provide 
further elaboration on specific points is also included. 


158,097 

PB91-219675/GAR 

ROW Sciences, Inc., Rockville, MD. 
Synopses of Cooperative Agreements for Re- 
search Demonstration Projects on Alcohol and 
Other Drug Abuse Treatment for Homeless Per- 
sons. 

Jan 91, 38p 

Contract DHHS-ADM-281-89-0006 

Sponsored by Alcohol, Drug Abuse, and Mental Health 
Administration, Rockville, MD. 


The research demonstration projects are examining a 
variety of services that represent the comprehensive 
continuum of care needed for effective treatment and 
recovery of homeless individuals with chronic alcohol 
and other drug problems. Three of the projects are 
evaluating residential alcohol and drug treatment serv- 
ices which use various community settings and treat- 
ment orientations. Two projects are looking into the ef- 
fectiveness of structured alcohol and other drug treat- 
ment services within a shelter setting. Two projects are 
——— the efficacy of outpatient services versus 
residential treatment. Four of the projects are evaluat- 
ing outpatient treatment in conjunction with other inter- 
vention services. Finally, one project is studying the 
benefits of pre-vocational training, while another is ex- 
amining the benefits of family counseling coupled with 
alcohol and other drug treatment and sober housing. 
The research demonstration projects are creating new 
methods to engage homeless persons in alcohol and 
other drug treatment programs. These include imple- 
menting new social detoxification services, shortening 
existing inpatient detoxification programs, and devel- 
oping new outreach services. 
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158,098 
PB91-219808/GAR PC A05/MF A01 


Veterans Administration Medical Center, Minneapolis, 
MN 


Application of Case Management in Alcohol and 
Drug Dependence: Matching Techniques and Pop- 
ulations. 

M. L. Willenbring, M. S. Ridgely, R. Stinchfield, and 
M. Rose. Feb 91, 81p 

Contract DHHS-89MF00933901D 2 
Prepared in cooperation with Maryland Univ. at Balti- 
more. Dept. of Psychiatry, and Minnesota Univ., Min- 
neapolis. Dept. of Pediatrics. Sponsored by Alcohol, 
Drug ~ and Mental Health Administration, Rock- 
ville, MD. 


Case management is presently being used in the alco- 
hol and other drug treatment field, and specifically with 
homeless people. However, to date there has been 
little empirical information on its use in this area. Tech- 
nical assistance requests from the National Institute 
on Alcohol Abuse and Alcoholism research demon- 
stration projects as well as requests from the field as a 
whole indicate that the tasks that constitute case man- 
agement at one treatment site are very different from 
those at another. This variance in parameters of case 
management also extends to application in different 
sub-populations. The paper presents a history of case 
management, describes the different models, and dis- 
cusses their application in alcohol and other drug treat- 
ment with homeless persons. 


158,099 

PB91-219840/GAR PC A08/MF A02 
Office of Educational Research and Improvement 
(ED), Washington, DC. 

Youth Indicators, 1991. Trends in the Well-Being of 
American Youth. 

L. Ferderer. Apr 91, 157 

Also available from Supt. of Docs. 


Youth Indicators contains statistics that address im- 
portant aspects of the lives of youth--family, work, edu- 
cation, health, behavior and attitudes. These data are 
admittedly stark and are not intended to substitute for 
detailed, interdisciplinary analyses. Ideally, they will 
serve as a catalyst for further study. One important ob- 
jective of the report is to present changes over time, 
rather than delivering ‘snapshots’ of contemporary 
conditions. Whenever possible, tables go as far back 
as 1950, or even earlier, providing needed historical 
context for today’s issues. Some indicators cover only 
more recent years--either because they show key de- 
tails or because data are simply not available for earli- 
er years. 


158,100 

PB91-222349/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. Living Standards Measure- 
ment Study. 

Gender Differences in Household Resource Allo- 
cations. 

D. Thomas. c1991, 45p LSMS/WP-79, ISBN-0-8213- 


1823-3 

Library of Congress catalog card no. 90-18694. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 


delphia, PA. 19170-8619. Phone: (201) 225-2165. 


Using household survey data from the United States, 
Brazil and Ghana, the report examines the relationship 
between parental education and child height, an indi- 
cator of health and nutritional status. In all three coun- 
tries, the education of the mother has a bigger effect 
on her daughter’s height; paternal education, in con- 
trast, has a bigger impact on his son’s height. There 
are, apparently, differences in the allocation of house- 
hold resources depending on the gender of the child 
and these differences vary with the gender of the 
parent. In Ghana, relative to other women, the educa- 
tion of a woman who is better educated than her hus- 
band has a bigger impact on the height of her daughter 
than her son. In Brazil, women’s nonlabor income has 
a positive impact on the health of her daughter but not 
on her son’s health. If relative education of parents 
and non-labor income are indicators of power in a 
household bargaining game, then these results sug- 

est that gender differences in resource allocations re- 
flect both technological differences in child rearing and 
differences in the preferences of parents. (Copyright 
(c) 1991 The International Bank for Reconstruction 
and Development/The World Bank.) 


158,101 
PB91-224493/GAR PC A05/MF A01 





Macro Systems, Inc., Silver Spring, MD. 

Report on Infants and Children with HIV Infection 
in Foster Care. Part 1. Estimates of the Number of 
HIV-Seropositive Infants and Children in Foster 
Care. Part 2. Issues and Problems in Caring for 
HIV-infected Infants and Children in Foster Gare. 
14 Nov 89, 95p ASPE/SSP-88-023 

Sponsored by Office of the Assistant Secretary for 
Planning and Evaluation (HHS), Washington, DC. 


The report addresses the following issues related to 
foster care placement and HIV-infected children: (1) 
the total number of infants and children in the United 
States who have been diagnosed as having acquired 
immune deficiency syndrome and who have been 
placed in foster care; (2) the problems encountered by 
social service agencies in placing infants and children 
with such syndrome in foster care; (3) the potential in- 
crease (over the five-year period beginning on the date 
of the enactment of this Act) in the number of infants 
and children with such syndrome who will require 
foster care. The study revealed that as child welfare 
agencies continue with limited funding to serve even 
greater numbers of children and families, pressure for 
resources for recruitment, training, support services, 
and reimbursement for the placement of HIV-infected 
children in foster care will continue to test the limits of 
the foster care syste’s ability to respond and survive. 


158,102 

PB91-224881/GAR PC A07/MF A02 

Mathematica Policy Research, Inc., Washington, DC. 
Force Profile of Persons with Disabilities 

(Task IV). 

A. Martini. 19 Mar 90, 142p R-7833-005, ASPE/SSP- 

89/006B 


Contract HHS-88-0047 
Prepared in cooperation with SysteMetrics/McGraw- 
Hill, Inc., Lexington, MA. Sponsored by Office of the 
Assistant Secretary for Planning and Evaluation 
(HHS), Washington, DC. 


The report provides an in-depth description of employ- 
ment among persons with disabilities and makes com- 
parisons to the general population, based on the 1984 
Survey of Income and Program Participation. The anal- 
yses are based on three different definitions of disabil- 
ity (functional, work disability, and receipt of disability 
benefits). Different levels of functional disability are 
used. Various characteristics (i.e., education, health in- 
surance coverage, income) are examined in great 
detail. Employment is analyzed first at a single point in 
time and then over the course of a year. Both full and 
part-time work are included in the analysis. 
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The report summarizes the results of a conference re- 
garding research being conducted on successful fami- 
lies. At the conference 13 of the leading researchers in 
the field came together to describe their work and 
define outstanding research issues. 
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Assistant Secretary for Planning and Evaluation 
(HHS), Washington, DC. 


The report is a literature review and synthesis of re- 
search conducted on successful families. Discussions 
include issues of defining successful families and 
measures which can be used to identify them, meth- 
odological issues in research regarding families, and 
issues relevant to the application of findings. 
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The report contains information on the extent to which 
persons with disabilities rely on Federal programs, 
based on the 1984 Survey of Income and Program 
Participation. Information on multiple program partici- 
pation is also presented. The different levels of func- 
tional disability derived in Task | are used. 
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This ‘thesis’ is a study of Assad’s foreign policy and 
the factors that helped him consolidate his power and 
transform his country from a proxy state to a regional 
power. Syria’s relations with its neighbors and the two 
superpowers are discussed in detail. Syria’s strategic 
significance is accentuated here; it is a remarkable 
specimen in the Middle East political aquarium. Syria 
had a glorious history. The Syrians are working very 
hard to restore that glory--the glory of Great Syria. 
Syria’s modern history has been a saga of coups and 
counter-coups. Under the leadership of President 
Assad, Syria has been transformed from a weak, 
shaky and vulnerable country into an apparently strong 
and stable state, a regional power in the Middle East. 
What the Syrians and their president want is precisely 
what nationalists have always wanted in every part of 
the world; an integrated (Syrian) society, which is in- 
dustrialized, modernized, centralized, socialized and 
populated by proud and spirited masses; which enjoys 
the benefits of economic prowess; and which is capa- 
ble of sustaining its independence in the anarchic, 
chronically unstable, pervasively violent and breath- 
takingly convulsive Middle East. 
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This paper was written to assess the potential impact 
America’s elderly will have on national security by the 
year 2010. America’s elderly population (people 65 
years and above) is growing at an alarming rate. Since 
1965, the number of Americans over 65 has tripled. 
Improved technol and better health care have re- 
sulted in a celebration of an increased life expectancy 
for most Americans. Yet, it will be short-sighted to fail 
to recognize the increased problems associated with 
the growing number of people living to a ripe old — 
This case study contains information concerning | 
elderly’s income, employment, health, and political 
er. The conclusion reveals that there is growing 
evidence that by the year 2010, the elderly will have 
significant impact on national security. Their new found 
power will be the result of political and economic 
strength developed over the years which will directly 
influence the — of U.S. national security and do- 
mestic policies. The aging society continues to make 
reasonable demands for a high quality of life. Yet, the 
uestion is, who will pay for the health care. And how. 
he answers are complex and have political implica- 
tions. 
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In this paper we consider the impact of individual eco- 
nomic and demographic characteristics on the distri- 
bution of single spell unemployment durations in West 
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We are developing a drug-dispensing field dermal 
dressing. The dermal dressing, which can be easily ap- 
plied by an untrained person, contains antimicrobials 
to prevent bacterial infection. The medicated dermal 
dressing is made of an ultra-fast curing polyurethane 
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ture and delivers drugs on a controlled, sustained and 
highly reproducible basis. 
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Toshiba Review, Vol. 46, No. 2, 1991. Special 
Issues: Medical imaging Systems/Digital Still 
Camera System. 

c1991, 89p 

Text in Japanese with English abstracts. See also 
PB91-213223, PB91-213231 and PB91-213173.Por- 
tions of this document are not fully legible. Color illus- 
trations reproduced in black and white. 


Contents, Special Reports, Part 1--Medical Imaging 
Systems: Advancing Medical Equipment Technology; 
Space-Saving X-Ray Diagnostic System; Angiographic 
X-Ray System, ANGIOREX Super Series; Whole Body 
X-Ray CT Scanner, Xforce; Recent Progress in Super- 
conducting MRI Systems and Application Software; 
Compact, Easy-to-Operate Diagnostic Ultrasound 
System, TOSBEE; Dedicated SPECT Gamma Camera 
System with World’s No. 1 Spatial Resolution; Radiolo- 
gy Information Management System, TOSRIM; Con- 
tents, Special Reports, Part 2--Digital Still Camera 
System: A New System Opening Up Unlimited Hori- 
zons; Technical Trends and Market Prospects for Digi- 
tal Still Camera System; Memory Card Camera and 
Player; Image Memory Cards for Digital Still Camera 
System; Memory Card Camera Interface; Signal Proc- 
essing Technologies for Digital Still Camera System; 
Multimedia Applications of Digital Still Camera System. 
Contents, Feature Articles: Bonding of Metals to Alu- 
mina; New-Generation Outline Font Rasterizing LSI; 
Supervisory Control System for Shin-Misato Water Fil- 
tration Plant; Japanese Text Revision Support System; 
Compact Type Spot-Network Receiving Substation. 
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AD-A237 454/4/GAR PC A01/MF A01 
California Univ., Berkeley. Dept. of Electrical Engineer- 
ing and Computer Science. 

Semiannual Report for the First Six Months of Ac- 
tivity on Grant N00014-91-J-1333: 1-30 January 
1991 


24 Jun 91, 3p 
Contract N00014-91-J-1333 


Our software development comprised the following 
steps: (1) transport of our previously-developed code 
for modeling cochlear and Vilith-nerve signal process- 
ing from PCAT DOS format to the SUN, UNIX format in 
an X-Windows environment. (2) Modification of this 
code to improve modularity: cochlear signal process- 
ing and Vilith-nerve signal processing (spike initiation) 
now are completely independent. (3) Development of 
a new spike-initiator module (based on the Hill model). 
(4) Development of display software for three-dimen- 
sional presentation of neural response data and user- 
interactive manipulation of those presentations. (5) 
Development of a cochlear filter module based on FFT 
computation. (6) Development of user-interactive soft- 
ware to smooth REVCOR-derived cochlear filter func- 
tions so that they can be used in cochlear-filter mod- 
ules. 
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AD-A237 558/2/GAR PC A01/MF A01 
Baylor Coll. of Medicine, Houston, TX. Div. of Neuro- 
science. 

Study of Neuronal Properties, Synaptic Plasticity 
and Network Interactions Using a Computer Re- 
constituted Neuronal Network Derived from Fun- 
damental Biophysical Principies. 

Progress rept Dec 90-Jun 91. 

12 len 91, 5p Rept no. BCM-NS-CNA-91-001 
Contract N00014-90-J-1353 


A preliminary version of the neural simulation program 
MacNeuron is implemented on the Macintosh IIci with 
more extensive user-interface added to the previous 
version. A preliminary user manual and the software 
will be sent to the scientific program officer, which de- 
scribes the specific run-time environment of the pro- 
gram. The current version of MacNeuron incorporated 
much of the friendly user-interface for building a net- 
work of neuron. The building process can be done by 
(a) the menu-driven window user-interface environ- 
ment; and (b) the batch-mode script file for describing 
the run-time environment and simulation parameters. 
An interactive built-in text editor is also included in the 
simulation program for entering the script-file for de- 
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scribing the run-time environment. The program can 
be run with interactive user-control (via iconic inter- 
face) or under hands-off oes ag sng mode (via text- 
based script interface). Currently, the script file is exe- 
cuted via the macro command, where a group of user- 
specified commands can be executed under a menu- 
command created by the user’s script file. 


Human Factors Engineering 
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AD-A237 120/1/GAR PC A03/MF A01 
Federal Aviation Administration, Washington, DC. 
Office of Aviation Medicine. 

a. Times and Flotation Characteristics of 
Infant Life Preservers: Four Representative Types. 
Final rept. 

G. E. Funkhouser, and G. W. Fairlie. Apr 91, 12p 
Rept no. DOT/FAA/AM-91/6 


Four currently available representative types of infant 
life preservers were tested to assess the donning 
times and flotation characteristics for infant subjects (6 
months to 2 years old). Two of the four devices tested 
were fixed-foam recreational devices and two were in- 
flatable, dual-chambered devices that met TSO C-13d 
requirements. The parent received video-taped don- 
ning instructions prior to the timed donning trials. Don- 
ning times were recorded from the time the unwrapped 
device was handed to the parent until the last connec- 
tion or adjustment was made. The device that was 
most quickly donned was an inflatable type with a vest 
attached to the top of the upper chamber (median don- 
ning time was 28.8 seconds). This infant life preserver 
also exhibited good body support with the head well 
above the water. The two fixed-foam devices were de- 
signed to have approximately one-third of the buoyan- 
cy of the two inflatable types and relied on assistance 
from an adult to maintain the infant in a safe flotation 
attitude. It appears that the fixed-foam infant life pre- 
servers would provide more thermal protection than 
the inflatable life preservers. 


PC A06/MF A02 
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AD-A237 593/9/GAR 

Advisory Group for Aerospace Research and Develop- 

ment, Neuilly-sur-Seine (France). 

Conference teense on Ocular Hazards in 
lea 


Flight and Remedial sures Held in London, 
United Kingdom on 22-26 October 1990 (Les Ris- 
ues Ocularies en Vol et les Moyens d’y Reme- 


lier). 
Oct 90, 119p Rept no. AGARD-CP-492 


During the two and a half day meeting 28 papers were 
presented. The seventeen papers in classified ses- 
sions provided a broad overview of the natural and 
man-made visual hazards to which aviators may be ex- 
posed. In addition, more detailed analysis of damage 
mechanisms, of the effects on visual performance, 
and of methods of providing protection to aircrew were 
presented. In unclassified sessions, 11 ophthalmologi- 
cal papers were presented. Those covered the oper- 
ational use of contact lenses by military aircrew, cata- 
ract surgery and intra-ocular lenses, the corrections of 
refractive errors by radial keratotomy, impairment of 
color vision in ophthalmologists using argon lasers, 
and the medical management of combat laser eye inju- 
ries. 
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PBS1-222711/GAR PC A04/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. 

Biomechanical Basis for Manual Lifting Guidelines. 
Final rept. 

A. Garg. 16 Jun 89, 61p 


The biomechanics of the lower back was reviewed as 
a basis for establishing a load handling limit. Topics 
included occupational biomechanics of load lifting, bio- 
mechanical basis for back injury, compressive strength 
of lumbar spinal column, biomechanical models, effect 
of dynamic factors on spinal stress, intraabdominal 
pressure, asymmetric lifting, effect of task variables on 
Stresses to spine, vertical location of load, horizontal 
location of load, speed of lifting, lifting straight up, and 
lifting technique. Studies have indicated that lifting 
compact objects of moderate weights close to the 
body can create compressive forces sufficient to 
cause damage to some lumbar intervertebral discs. 
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The compressive force is directly related to the hori- 
zontal moment arm of the load and thus even light 
loads should be lifted close to the body through proper 
workplace design and education and training of the 
workers. Both the intradiscal pressure and compres- 
sive force increase with an increase in angle of trunk 
flexion. Asymmetric lifting results in significantly lower 
maximum voluntary muscle strength and higher com- 
pressive force, intradiscal pressure, myoelectric activi- 
ty and antagonistic activity of trunk muscles. 


Protective Equipment 
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AD-A237 278/7/GAR PC A03/MF A01 
= Clothing and Textile Research Facility, Natick, 


Survey of Hazardous Chemical Protective Suit Ma- 
terials. 

Interim rept. 

A. Kirsteins, and C. A. Heath. 29 Apr 91, 13p Rept 
no. NCTRF-186 


The Navy Clothing and Textile Research Facility 
(NCTRF) acquired a shipboard hazardous materials 
list from the Naval Safety Center and conducted a 
survey of commercially available suit materials that 
could potentially provide protection against the listed 
materials. The types of personal protective equipment 
(PPE) currently used by the Navy were also investigat- 
ed. Based on the survey, NCTRF has determined that 
a commercially available suit material may provide the 
desired level of protection. The most promising suit 
materials identified through this investigation will be 
laboratory evaluated for potential use in the manufac- 
ture of Navy hazardous protective clothing. 


BUILDING INDUSTRY 
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AD-A237 389/2/GAR 
Deputy Chief of Staff, L 
Force), Washington, DC. 
struction. 

Fire Protection Engineering Criteria Emergency 
Lighting and Marking of Exits. 

Technical letter. 

18 Jun 91, 7p Rept no. ETL-91-5 


Emergency lighting must be provided IAW NFPA 101, 
Chapter 5, Section 5-9. Normally emergency lighting is 
required only for designated stairs, aisles, corridors, 
ramps, escalators, and passageways leading to an 
exit. Interior rooms and windowless rooms generally 
do not require emergency lighting unless they meet the 
definition of a Windowless Structure in NFPA 101, 
Chapter 30 Section 30-1.3.5. Mechanical rooms, tele- 
phone equipment rooms, and similar utility spaces 
generally do not require emergency lighting. Emergen- 
cy lighting in facilities provided with a stand-by-electric 
generator should be powered by the generator. Such 
generators must be installed, tested, and maintained in 
accordance with NFPA 110, Emergency and Standby 
Power Systems. 


PC A02/MF A01 
istics and Engineering (Air 
irectorate of Military Con- 
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DE91013423/GAR PC A05/MF A01 
Washington State Energy Office, Olympia. 

Active ventilation report: RCDP cycle Il. Report 1, 
Active ventilation (February 1991): Report 2, Ap- 
pendix A: Infiltration and ventilation in new electri- 
a heated homes in the Pacific Northwest (July 


1990). 

Feb 91, 88p DOE/BP/23821-7 

Contract AC79-85BP23821 

Sponsored by Department of Energy, Washington, DC. 


This report documents the analysis of the performance 
of natural and mechanical ventilation in Pacific North- 
west homes. The analysis was part of Cycle 2 of the 
Residential Construction Demonstration Project, spon- 
sored by Bonneville Power Administration (BPA). 
Since 1986, the Residential Construction Demonstra- 
tion Project (RCDP) has sponsored the collection of 
data on energy efficient homes in the Pacific North- 
west that comply with these new standards and re- 
quirements. Cycle 2 of RCDP was conducted between 
September 1987 and April 1990. It concentrated on 
energy innovations in homes built to the Super Good 
Cents specifications. All of the test homes have elec- 
tric heat and mechanical ventilation systems. Seven 
different types of active ventilation systems are repre- 
sented in the homes. Three of these system types are 
equipped with heat recovery devices, and are repre- 
sented in approximately a quarter of the test homes. 
The potential for both natural and mechanical ventila- 
tion was measured. Potential structural leakage was 
measured by blower door testing. Flow rate and oper- 
ating time of mechanical ventilation systems were 
measured with flow hoods and hour meters. Actual 
ventilation was measured by using a passive tracer 
gas technique for several weeks during the heating 
season and at times of normal occupancy. 3 refs., 12 
figs., 4 tabs. 


158,139 

DE91013453/GAR PC A07/MF A02 
Urban Consortium for Technology Initiatives, Washing- 
ton, DC. Energy Task Force. 

Energy efficient building design: Guidelines for 
local government. 

R. J. Balon. Jul 89, 144p DOE/IR/05106-T158 
Contract FG02-781R05106 

Sponsored by Department of Energy, Washington, DC. 


The aim of the project was to develop an effective, in- 
house energy review process for County building 
design, covering new buildings and major renovations 
of existing buildings. Montgomery County enacted reg- 
ulations for energy efficient design of buildings in July 
1986. In essence, the regulation sets energy con- 
sumption limits for buildings and calls for life-cycle- 
cost analysis of design choices. In the course of this 
project significant achievements were realized in the 
following areas: Energy Design Guidelines were estab- 
lished or refined in several areas of energy technology 
and design practice. The Energy Review Process was 
formalized and implemented. Energy personnel re- 
ceived supplemental training in lighting technologies 
and design methods, energy analysis programs and 
commercial design standards. The key technical find- 
ings of the project are as follows: A combination of 
energy design tools was found to provide optimum re- 
sults, including energy analysis, life-cycle-cost analy- 
sis, prescriptive standards and guide specifications. 
There is a dramatic decrease in design energy con- 
sumption in buildings processed under the guidelines, 
ranging from 30 % to 50 % decrease in energy con- 
sumption compared to existing County buildings. On 
average, it was found that energy-efficient new build- 
ings cost no more to build than energy-hog buildings. 
An economic analysis indicates a very high rate of 
return in utility savings compared to the cost of imple- 
menting the program. 10 figs. 
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DE91013563/GAR PC A20/MF A04 
Association of Energy Engineers, Atlanta, GA. 

HVAC and building systems congress ‘91; Lighting 
efficiency congress ‘91; Cogeneration project de- 
velopment ‘91; Environmental management con- 
gress ‘91. Proceedings. 

1991, 463p CONF-910470 

HVAC and building systems congress ‘91 - lighting effi- 
ciency congress ‘91 - cogeneration project develop- 
ment ‘91 and environmental management congress 
‘91, Anaheim, CA (USA), 23-24 Apr 1991. Sponsored 
by Department of Energy, Washington, DC. 


The Association of Energy Engineers, the Cogenera- 
tion Institute and the Environmental Engineers and 
Managers Institute held joint annual congresses for (1) 
Heating, Ventilating, and Air Conditioning(HVAC); (2) 
Lighting Efficiency; (3) Cogeneration Project Develop- 
ment; and (4) Environmental Management. In a plena- 
ry session, trends were discussed on the impact on the 
environment by these four. Other session topics in- 
clude high performance building automation (BAS), 
HVAC equipment, HVACR applications, practical solu- 
tions to indoor air quality problems, waste-to-energy 
projects, new emission control technology, hazardous 





materials, cogeneration, lighting options and trends. 
The individual conference papers have been catalo- 
gued separately. 
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DE91013570/GAR PC A04/MF A01 
Jones (Bruce), Portland, OR. 

Building commission eo. 

B. Jones. Jan 91, 69p DOE/BP-1574 

Sponsored by Department of Energy, Washington, DC. 


Over the years, commissioning has been a neglected 
element in the building process. If it is done at all, it is 
done as an after nt to help correct problems 
found. This neglect is due, in part, to owners and de- 
velopers wanting to keep first costs down. As buildings 
and systems have become more complex over time, 
the need for commissioning has become increasingly 
important. Commissioning should become an integral 
part of the design and construction process, helping to 
ensure that buildings operate and function as originally 
designed. With all the activity underway with utilities 
and demand side management (DSM) programs, a 
fundamental question keeps recurring: Is conservation 
a reliable resource for utility planning purposes. It is 
important that the large amounts of money being in- 
vested in these programs are truly effective and that 
conservation will be a lasting resource. Commissioning 
can help ensure that the programs are having an 
impact on the utility system by assuring that conserva- 
tion measures are operating as originally designed. 
The purpose of this document is to guide utility person- 
nel and other interested parties through the commis- 
sioning process so they will understand the process 
and can oversee that the work is being carried out 
properly. This document is by no means a building- 
specific plan or specification. Each building that is 
commissioned will have a specific plan developed for it 
by the parties involved with the project. 34 refs. 
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DE91013786/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Ventilation and moisture in new energy-efficient 
manufactured homes. 

D. L. Hadley, S. A. Bailey, and G. B. Parker. Jun 91, 
25p PNL-SA-19434, CONF-910659-25 

Contract ACO06-76RL01830 

Annual meeting and exhibition of the Air and Waste 
Management Association (AWMA) (84th), Vancouver 
(Canada), 16-21 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 


In order to establish a database of infiltration and venti- 
lation characteristics in current practice manufactured 
housing, a multiyear field testing program was under- 
taken by the Bonneville Administration beginning in the 
mid-1980s. This program was later expanded to in- 
clude 20 homes that had been upgraded to meet the 
regional Model Conversion Standards (MCS) for 
energy efficiency. The results from these initial studies 
indicates that significant improvement in shell tight- 
ness are possible. In fact, these new manufactured 
homes were also tighter than site-built homes con- 
structed during the same time period that were tested 
as part of the Northwest Residential Infiltration Survey 
(NORIS). During the 1989--1990 heating season, Pa- 
cific Northwest Laboratory (PNL) for the Office of 
Energy Resources, Bonneville Power Administration 
(Bonneville), measured the ventilation characteristics 
in 139 newly constructed energy-efficient manufac- 
tured homes and a sample of 35 current practice man- 
ufactured homes not built to the energy efficient stand- 
ards. The new energy- efficient homes were built to the 
MCS. This phase of the program was part of Bonne- 
ville’s Residential Construction Demonstration Pro- 
gram (RCDP). A standard blower door test was used to 
estimate shell leakiness, and a passive perfluorocar- 
bon tracer (PFT) technique was used to estimate over- 
all air exchange rates. In addition, one-time measure- 
ments of the designated whole-house exhaust system 
flow rate was taken. An occupant and structure survey 
was conducted at the time of the testing to obtain in- 
formation on house characteristics, daily occupant ac- 
tivities and ventilation — operation. The homes 
were located in Oregon, Washington, Idaho, and west- 
ern Montana. This paper summarizes the infiltration/ 
ventilation characteristics in this sample of new and 
energy-efficient manufactured homes built and situat- 
ed in the Pacific Northwest. 13 refs., 6 tabs. 
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DE91013788/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
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US Department of Energy’s Advanced E 
Design and Operation Technologies (AEDO 
ro 


Pp 
M. R. Brambley, and M. L. Bailey. Jun 91, 24p PNL- 
SA-19048, CONF-9106201-1 

Contract ACO6-76RL01830 

Symposium on building systems automation integra- 
tion, Madison, WI (USA), 3-7 Jun 1991. Sponsored by 
Department of Energy, Washington, DC. 


Computer technology could be used to help design 
teams consider energy performance as an integral part 
of the design process. If this becomes possible, their 
Capability to produce much more energy-efficient 
buildings without increasing the costs of buildi 
design would be enhanced. Recognizing this, the U 
Department of Energy (DOE) has initiated the Ad- 
vanced Energy eae and Operation Technologies 
(AEDOT) project, led by Pacific Northwest Laboratory. 
The aim of the project is to develop advanced comput- 
er-based technologies that will help designer take ad- 
vantage of these large potential energy savings. The 
success of the AEDOT project depends largely on our 
ability to develop energy design-support tools that are 
integrable into comprehensive building design environ- 
ments so that all parts of the design process will be 
supported. This integrability is essential: energy, just 
one consideration among many in building design, 
must be considered in a context that includes visual, 
acoustic, structural, accessibility, thermal comfort, 
indoor air quality, cost, and other factors associated 
with the quality, acceptability, and performance of a 
building. Advanced computer-aided design support en- 
vironments will need to integrate tools from many dif- 
ferent domains and provide access to the vast 
amounts of data that designers need to apply these 
tools and to make informed design decisions. This 
paper presents an overview of the AEDOT project. It 
also provides a discussion of the concept for future 
computer-based design support environments on 
which the project is based, anticipated data needs, 
and the role of artificial intelligence and knowledge- 
based systems in providing the proposed capabilities. 
The need for integration of diverse tools and data is 
highlighted. 11 refs., 4 figs. 
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DE91014211/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Promoting energy-efficient home construction: 
The impacts of alternative policy instruments. 

M. A. Brown, P. Brandis, B. Cody, and P. Degens. 
1991, 21p CONF-910807-1 

Contract AC05-840R21400 

International energy program evaluation conference 
on uses, methods, and results (5th), Chicago, IL 
(USA), 21-23 Aug 1991. Sponsored by Department of 
Energy, Washington, DC. 


This paper assesses the relative effectiveness of 
codes and marketing as alternative approaches to pro- 
moting energy-efficient new homes. Insights are drawn 
primarily from comparing and contrasting the experi- 
ences, of a code program (the Early Adopter Program) 
and a marketing program (Super Good Cents) operat- 
ed by Bonneville Power Administration in the Pacific 
Northwest. The results indicate that the energy effi- 
ciency of residential construction practices in Bonne- 
ville’s region have been significantly improved by the 
two programs. The penetration rate of each program 
was 4--5% of new electrically heated single-family 
homes constructed in the region in 1987. However, the 
SGC program has a bias towards more “up-scale” 
households, while EA homes include a more repre- 
sentative cross section of the region’s new home con- 
struction. This difference is partly due to the fact that 
only 16% of the eligible homes in built in 1987 in SGC 
utilities were SGC home, while 100% of the eligible 
homes built in 1987 in EA jurisdictions were EA homes. 
After controlling for differences in the occupant and 
general housing characteristics of participants in the 
two programs, the annual savings of both programs is 
1900 kWh per home. 11 refs., 1 fig., 3 tabs. 


158,145 

DE91014371/GAR PC A06/MF A02 
Joseph Technology Corp., Inc., Woodcliff Lake, NJ. 
Development of three-pipe DHC system with once- 
through domestic hot water supply. 

Mar 91, 108p DOE/CE/26595-T1 

Contract FG01-89CE26595 ’ 
Sponsored by Department of Energy, Washington, DC. 


Wide use of computers in the United States and instal- 
lation of different heat recovery systems in buildings 
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reduce the requirements for heating. At the same time, 
heating, cooling and domestic hot water are often re- 
quired simultaneously or in a daily cycle (morning heat- 
ing and afternoon cooling). Also at any given time, 
some buildings in a service area may require heating, 
while others require cooling. The present method of 
serving these needs is the use of four-pipe system with 
supply and return pipes for heating and domestic hot 
water service and supply and return pipes for cooling. 
Both such systems typically circulate water from the 
district heating and cooling (DHC) plant through user 
heat exchangers back to the DHC plant in a closed 
cycle. In order to reduce costs, a three-pipe system is 
proposed. One pipe supplies hot water for — and 
domestic hot water, the second pipe supplies chilled 
water, and the third pipe is a common return. The pur- 
pose of this project was to perform a preliminary inves- 
tigation of the three-pipe system with once-through hot 
water supply. In order to accomplish this goal the fol- 
lowing tasks have been performed: (1) Technical and 
economic analysis of the applicability of the three-pipe 
system in different climatic zones of the United States, 
(2) Assessment of the corrosion control methods and 
treatment in the DHC systems, (3) Assessment of the 
existing code requirements as applied to the three- 
pipe system with once-through water supply, and (4) 
Corrosion and water quality field tests in the James- 
town District Heating System as applicable to the 
once-through water supply. 10 refs., 11 figs. 
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DE91014374/GAR PC A03/MF A01 
Energy Data Co., Inc., Stonington, CT. 

po Se nal energy efficient 


y’ 
24 Jun 91, 32p DOE/CE/15318-T5 
Contract FG01-87CE15318 
Sponsored by Department of Energy, Washington, DC. 


The purpose of the “MPG” (copyright) Energy Efficien- 
cy Monitoring System is to provide an ongoing feed- 
back measurement of the energy efficiency of the 
building/occupant system to the people responsible 
for operating the building. The monitoring system vali- 
dated in this paper monitors and computer the relation- 
ship between the energy used in a building (primarily 
for the heating, ventilating, and air conditioning, 
(HVAC) systems) and the outside temperature. Specif- 
ically, the “MPG” (copyright) Energy Monitoring 
System measures the combined efficiencies of the fol- 
lowing building systems: HVAC systems, building en- 
velope, and occupant habits. It is expected that ac- 
tions based on this monitoring feedback will be both 
short-term operational and long-term planning. 3 tabs. 
(JL) 


monitoring 
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PB91-225391/GAR PC E06/MF E06 
Selskapet for Industriell og Teknisk Forskning, Trond- 
heim (Norway). Div. of Refrigeration Engineering. 
PROSIM introduction: Getting Started with 
PROSIM. Version 8, October 1990. ; 

E. Thorbergsen. 6 Feb 91, 67p STF11-A91012 F 
See also PBe9-1 74254 and PB91-225433. Prepared in 
cooperation with Norges Tekniske Hoegskole, Trond- 
heim. 


The report is an introduction to the process simulation 
program called PROSIM. It presents terminology and 
input description. A set of examples are given, along 
with practical hints and error Tr procedures. 
PROSIM is a program system designed for the simula- 
tion of processes in refrigeration and related fields. 
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PB91-225433/GAR PC E09/MF E09 
Selskapet for Industriell og Teknisk Forskning, Trond- 
heim (Norway). Div. of Refrigeration A ary 
PROSIM Detailed Description of PROSIM. 
Version 8, October 1990. 

ET sen. 6 Feb 91, 134p STF11-A91011 

See also PB91-225391. Prepared in cooperation with 
Norges Tekniske Hoegskole, Trondheim. 


The report presents a detailed description of the proc- 
ess simulation program called PROSIM. Presents ter- 
minology, input description, component models, practi- 
cal hints and details on internal methods used. 
PROSIM is a program system designed for the simula- 
tion of processes in refrigeration and related fields. 


PC E05/MF E05 
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PB91-225490/GAR 
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Selskapet for Industriell og Teknisk Forskning, Trond- 
heim (Norway). Div. of Refrigeration Engineering. 
Flash Cooli 


ing. 
G. Lorentzen, P. Neksa, and X. Qing. 27 Jun 90, 10p 
STF11-A90038 
Prepared in cooperation with Norges Tekniske Hoegs- 
kole, Trondheim. 


For the refrigeration of polluted and corrosive water in 
particular flash cooling offers unique advantages. One 
typical example is the use of raw sewer or contaminat- 
ed sea water as a low temperature heat source for 
heat pumps. The water to be cooled is sprayed into a 
vacuum chamber and a small fraction flashes off, to be 
condensed on an appropriate heat exchange surface. 
The paper describes a laboratory prototype of the 
system and records relevant measurement results for 
design use. 
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PBS1-225730/GAR PC A03/MF A01 
Resources Engineering Systems, Inc., Burlington, MA. 
Portable Computer-Based Systems for Creation of 
as-Built Drawings. 

W. R. Murray. 29 Jul 88, 28p NSF/ISI-88141 

Grant NSF-ISI87-60425 

Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


Proof-of-concept has been established for a cost-ef- 
fective, portable, computer-based system for the ac- 
quisition and processing of data needed to create, on- 
site if desired, as-built drawings of facilities. The 
system addresses the three major problems associat- 
ed with current practice: (1) lack of reliability due to the 
manual aspects of the measurement and information 
transfer process; (2) high cost in terms of manpower 
for initial and repeat surveys; and (3) delay between 
the measurement process and the production of as- 
built drawings. The system enhances reliability by elec- 
tronically transferring measurement information to the 
drawing database. Immediate checks on consistency 
and accuracy are possible because the shapes emerg- 
ing from the data are displayed to the field personnel 
as soon as the data is taken. Cost will be reduced. 
Delays in obtaining final drawings will be virtually elimi- 
nated, since drawings can be obtained as soon as 
measurements are made. 


Building Equipment, Furnishings, & 
Maintenance 


158,151 
PBS1-222109/GAR PC A09/MF A02 
BDM International, Inc., McLean, VA. 

Design of Integrated Gas Distribution/Communi- 
cation Network for the Automated Home. Final 
aye January 1988-May 1991. 

C. M. Lawson, G. W. Euliss, T. J. Hall, J. G. Cardon, 
and P. W. Reiman. May 91, 187p GRI-91/0100 
Contract GRI-5087-271-1634 

See also PB90-142290. Sponsored by Gas Research 
Inst., Chicago, IL. 


The purpose of the program was to evaluate the use of 
an integrated gas distribution/communication network 
and conduct additional research that will lead to the 
development of a communication network for home 
automation that addresses the requirements of ‘smart’ 

jas appliances and the interests of the gas industry. 

he program activities were broken into three phases. 
The first phase was an analysis of the network options 
for a gas appliances. The second phase was 
an analysis of available automation technologies and 
the selection of a technology that met the require- 
ments for gas appliances as specified in Phase |. The 
automation technology selected in Phase I! for further 
study was the CEBus Standard developed by the Elec- 
tronics Industry Association (EIA). Phase Ill was fo- 
cused on the application of CEBus technology to the 
development of gas appliances. The results of the 
project demonstrate that the use of an integrated gas 
distribution/communication network is feasible to sup- 
port the operational requirements of ‘smart’ gas appli- 
ances. 
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TIB/A91-00985/GAR PC E09 
Informationszentrum Raum und Bau, Stuttgart (Ger- 
many, F.R.). 
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Wartung von Aniagen zur V jung mit Wasser, 
Gas, Elektrizitaet und Waerme in Wohngebaeuden 
- unter besonderer Beruecksichtigung der Sicher- 
heitstechnik. (Maintenance of installations for the 
supply of water, gas, electricity and heat in resi- 
dential buildings - especially in view of safety engi- 
1990, 44p 

In German. Bauforschungsberichte des Bundesminis- 
ters fuer Raumordnung, Bauwesen und Staedtebau, 
Bau und Wohnforschung, no. F2158. 


The building services which have become more and 
more complicated in the last years require permanent 
control and maintenance. In the private housing sector 
this fact is still not generally accepted. Against the 
background of current maintenance activities and in 
view of the high safety level in housing construction 
when planning and installing services additional infor- 
mation is given and possibilities shown for an increase 
in safety standard by means of regular and extensive 
building checks as well as by intensified maintenance 
of heat supply systems. (BWI). (Copyright (c) 1991 by 
FIZ. Citation no. 91:000985.) 


Construction Materials, Components, 
& Equipment 
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PB91-226001/GAR PC E07/MF E07 


Cambridge Univ. (England). Dept. of Engineering. 
Punching of Restrained Reinforced Concrete 


Slabs. 
J. S. Kuang. 1991, 63p CUED/D-STRUCT/TR-113 


Punching tests on twelve restrained reinforced con- 
crete slabs are reported. The slab panels were sup- 
— and restrained on all four sides by edge beams. 

he influences of the degree of edge restraint, per- 
centage of reinforcement steel and span-depth ratio of 
the slabs on the structural behavior and punching 
shear capacity of the slabs were investigated. The 
tests were carried out to provide basic information on 
the real punching behavior of restrained reinforced 
concrete slabs subjected to concentrated loading, and 
the enhanced punching shear strength due to the de- 
velopment of compressive membrane action caused 
by restraining action atthe slab boundaries. Compari- 
sons between the experimental strengths and the ulti- 
mate loads predicted by Johansen’s yield-line theory 
and the codes of practice (BS 8110 and ACI 318) are 
also presented. 
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TIB/A91-00924/GAR PC E09 
Gesamthochschule Kassel (Germany, F.R.). Fachge- 
biet Massivbau. 
Ermittiung wirklichkeitsnaher Querschnittswerte 
und St keiten fuer vorgespannte Rechteck- 
und T-Querschnitte aus Stahibeton. (Determina- 
tion of realistic cross-sectional values and stiff- 
nesses for prestressed or non-prestressed rectan- 
ular beams and T-beams of reinforced concrete). 
.K. Roeder. 1990, 98p 
In German. IRB-Forschungsbericht, no. T 2265, Also 
published as: Forschungsbericht aus dem Fachgebiet 
Massivbau der Gesamthochschule Kassel, no. 11. 


A method for determination of load dependent stiff- 
nesses and cross sectional values for rectangular 
beams and T-beams made of prestressed or rein- 
forced concrete with realistic material behavior is pre- 
sented. The load is limited to uniaxial bending without 
external axial forces. (orig.). (TIB: RN 5905(2265).) 
(Copyright (c) 1991 by FIZ. Citation no. 91:000924.) 


Structural Analyses 
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N91-25440/9/GAR PC A06/MF A02 
Technische Hogeschool Delft (Netherlands). 


Control of Crack Width in Deep Reinforced Con- 
crete BEAMS. 

Ph.D. Thesis. 

C. R. Braam. c1991, 110p ISBN-90-9003853-1, ETN- 
91-99427 

Contract STW-DCT66-1243 


The cracking behavior of deep reinforced concrete 
beams is analyzed with attention focused on the 
amount of horizontal web reinforcement required to 
control the cracking in the web. A model to calculate 
steel stresses and crack spacing, which is also appli- 
cable to tensile members provided with reinforcement 
located at the side faces, is presented. For the latter 
type of elements a relation between the minimum rein- 
forcement and the cracking behavior are reviewed and 
thick tensile members with reinforcement concentrat- 
ed at two opposite side faces are discussed. Results 
from surveying calculations performed with the finite 
element program DIANA are presented and give close 
agreement with experimental observations presented. 
A ‘beam model’ specially suited for analysis of the 
overall structural behavior of deep beams is intro- 
duced. Results are presented by design curves for use 
in engineering practice. Examples of their use are ex- 
plained in a reinforced T beam and a thick-tensile 
member with reinforcement placed at two opposite 
side faces. Both phenomena are defined by the behav- 
ior of the reinforced zones. 
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PB91-213322/GAR 

Obayashi Corp., Tokyo (Japan). 
Report of Obayashi Corporation Technical Re- 
search Institute, No. 42, February 1991. 

01991, 112p 

Text in Japanese with English abstracts. See also 
PB91-213330 through PI 91-213355 and PB91- 
124776.Portions of this document are not fully legible. 
Color illustrations reproduced in black and white. 


PC A06/MF A02 


Contents: Study on buckling analysis using Supercom- 
puter; Proposal and verification of nonlinear analysis 
model for reinforced concrete panels; Development of 
base isolation system for earthquakes and micro-vibra- 
tions using laminated thick rubber bearings; Propaga- 
tion properties of subway-induced vibration; Earth- 
quake response analysis of sandy ground considering 
material non-linearity of soil; Vibration test of bridge 
pier with large-scale group-pile foundation and analy- 
sis focused on interaction; Study on constitutive rela- 
tionships of granular materials in liquefaction analysis; 
Research and development on structural members 
using new and advanced fiber materials; Structural 
performances of hooked steel fiber-reinforced con- 
crete members; Experimental studies on characteris- 
tics of concrete members subjected to high tempera- 
ture; Quick finishing method of early-age concrete sur- 
faces; Nonlinear analysis of field loading test on 
actual-scale slope reinforced with steel bars; Studies 
on aqua Soil Method; Study on — a property of 
glass fiber reinforced foamed gypsum; Studies on si- 
multaneous treatment system for garbage and sewage 
by anaerobic microorganisms. 
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PB91-213330/GAR 
(Order as PB91-213322/GAR, PC aaa +8 


Obayashi Corp., Tokyo (Japan). 

Development of Base Isolation System for Earth- 

— and Micro-vibrations Using Laminated 
ick Rubber Bearings (Part 1) - Characteristics 

Tests for Laminated Thick Rubber Bearings. 

T. Nakamura, H. Okada, M. Seki, K. Sugiyama, and 

A. Teramura. C1991, 9p 

Text in Japanese. 

Included in Report of Obayashi Corporation Technical 

Research Institute, n42 p15-22 Feb 91. 


The report describes characteristics tests of laminated 
thick natural rubber bearings for isolation of earth- 
quake vibrations and micro-vibrations caused by traf- 
fic. This type of laminated rubber bearing has thick 
rubber layers so that vertical-direction stiffness is low 
and designing is done aiming for natural frequency in 
the vertical direction to be about 5 Hz, whereas that of 
an ordinary laminated rubber bearing is about 15 Hz. 
Two test models of laminated thick natural rubber 
bearings are adopted in the characteristics tests; one 
is to support 35 ton for a multi-purpose acoustics labo- 
ratory and the other to support 200 ton. The main pa- 
rameters in the characteristics tests are axial load, am- 
plitude of deformation, and vibration frequency to ex- 





amine characteristics in the region from micro-vibra- 
tions to large deformations of laminated thick rubber 
bearings. Heating deterioration acceleration in periods 
corresponding to 100 years of scale models of lami- 
nated thick rubber bearings is performed to examine 
the alteration of characteristics such as creep and ver- 
tical and horizontal stiffness of scale models at inter- 
vals of corresponding to 20 years. 


158,158 
PB91-213348/GAR 
(Order as PB91-213322/GAR, PC A06/MF 

A 


01) 
Obayashi Corp., Tokyo (Japan). 
Development of Base Isolation System for Earth- 
uakes and Micro-vibrations Using Laminated 
ick Rubber Beari (Part 2) - Vertical Damper 
Device and Its Dynamic Characteristics. 
A. Teramura, J. Yoshihara, M. Nakamura, T. 
Nakamura, and Y. Yasui. c1991, 5p 
Text in Japanese. 
Included in Report of Obayashi Corporation Technical 
Research Institute, n42 p23-26 Feb 91. 


In a base isolation system for reducing earthquake 
forces, laminated rubber bearings with thick natural 
rubber pads are applied to reduce micro-vibrations in 
the vertical direction, while a damper system in the ver- 
tical direction will also be required to supplement the 
damping performance of natural rubber. The damper 
system developed consists of visco-elastic dampers 
using high-viscosity silicon materials injected into cylin- 
drical steel pipes and having movable joints at both 
ends of the pipes to follow horizontal displacements of 
the base isolation system. The paper describes an out- 
line of the damper device, the calculation method of 
damping force studied by dynamic forced vibration 
tests, and the results of verification tests performed on 
a one-story base-isolated building. 


158,159 
PBS1-213355/GAR 
(Order as PB91-213322/GAR, PC A06/MF 
A01) 


Obayashi Corp., Tokyo (Japan). 

Research and Development on Structural Mem- 

bers Using New and Advanced Fiber Materials 

} Se 2) - Experiments on Shear Behaviors of 
= Reinforced with Carbon Fibers or Aramid 

rs. 

K. Kimura, Y. Kobatake, and M. Okano. c1991, 7p 

Text in Japanese. 

Included in Report of Obayashi Corporation Technical 

Research Institute, n42 p55-60 Feb 91. 


Carbon fibers or aramid fibers have superior character- 
istics such as high strength, high modulus of elasticity, 
and high durability. Because of these characteristics, 
carbon and aramid fibers have been used in civil engi- 
neering and building construction. For example, 
carbon fiber cables were used as strands instead of 
steel strands in prestressed concrete members. An 
aim of the study is to comprehend the characteristics 
and make them applicable to practical use. The paper 
describes the results of experiments on shear behav- 
iors of beams reinforced with carbon or aramid fibers 
(FRP). The following results were obtained with these 
experiments. FRP bars can be used for shear rein- 
forcement. Bending and shear cracking loads of 
beams are calculated in the same manner as for an RC 
beam. The maximum load may be estimated as the 
sum of forces which are borne by concrete and rein- 
forcing bars running through the fracture plane. 
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PB91-217943/GAR PC A03/MF A01 
California Univ., Richmond. Earthquake Engineering 
Research Center. 

Javid’s Paradox: The Influence of Preform on the 
Modes of Vibrating Beams. 

J. M. Kelly, J. L. Sackman, and A. Javid. Mar 90, 49p 
UCB/EERC-90/02 

Prepared in cooperation with IBM Corp., San Jose, CA. 


A theoretical analysis is presented of a vibratory 
system in which it is possible to eliminate an unwanted 
mode of vibration by using that mode as an initial de- 
formation of the system. The analysis shows that this 
is possible in straight beams with end restraints in axial 
deformation. The mathematical problem leads to an ei- 
— problem of a type not cea | encountered. 
in the paper examples are given for the changes in 


pet a nated and mode shape produced by the ini- 


e 
tial preformed shape of the beam for cases where the 
preform is proportional to a mode of the straight beam 


and when the preform is unrelated to any mode. The 
analysis shows that, while elimination of a mode in the 
strict sense is not achieved, the results can be inter- 
preted for practical purposes in this way. 
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PBS1-217968/GAR PC A07/MF A02 
California Univ., Richmond. Earthquake Engineering 
Research Center. 

Experimental Evaluation of Seismic Isolation of a 
9- Braced Steel Frame Subject to Uplift. 

M. C. Griffith, |. D. Aiken, and J. M. Kelly. May 88, 
145p UCB/EERC-88/05, NSF/ENG-88042 

Grant NSF-ECE84-14036 

—— by National Science Foundation, Washing- 
ton, DC. 


In the second phase of an experimental study of base 
isolation of medium-rise buildings subject to column 
uplift, earthquake simulator tests were performed on a 
1/4-scale 9-story braced steel frame structure with 
height to width ratio of 1.59, for two types of base iso- 
lation bearings, neoprene and natural rubber with lead 
plug, against a wide range of earthquake ground mo- 
tions. The study found that base isolation of medium- 
rise structures provides significant reductions in base 
shear and story accelerations. Both the neoprene and 
lead-plug bearings proved to be effective isolators. 
The neoprene bearings did not provide as much damp- 
ing as the lead-plug bearings, but did not experience 
any significant change in stiffness while the lead-plug 
bearing shear stiffness decreased by 50% after many 
cycles of displacement. The lead-plug bearings also 
tended to excite more higher mode response in the 
structure than the neoprene bearing isolators. Com- 
parison of the test results with response spectrum 
analysis showed that the latter is an effective tech- 
nique for determining the maximum responses of a 
base-isolated structure. 


158,162 

PB91-217992/GAR PC A04/MF A01 
California Univ., Richmond. Earthquake Engineering 
Research Center. 

Alternatives to Standard Mode Superposition for 
Analysis of nae Tg, Damped Systems. 

A. A. Kusainov, and R. W. Clough. Jun 88, 73p UCB/ 
EERC-88/09, NSF/ENG-88057 

Grant NSF-CES87-44962 

—- by National Science Foundation, Washing- 
ton, DC. 


The dynamic response of systems with nonclassical 
damping may be solved exactly by mode superposi- 
tion. To reduce the computational effort, an approxi- 
mate procedure that avoids the complex mode solu- 
tion often is preferred, in which the undamped mode 
shapes based on the system mass and stiffness matri- 
ces are applied as generalized coordinates, and the 
resulting coupling terms in the generalized damping 
matrix are ignored. Two other approximate procedures 
that parallel this are descri here: (1) the mass 
matrix is transformed using eigenvectors based on the 
stiffness and damping matrices, and (2) the stiffness 
matrix is transformed using eigenvectors based on the 
damping and mass matrices; the transformed equation 
sets are then uncoupled by ignoring the coupling coef- 
ficients of the generalized mass and stiffness matrices, 
respectively. A third procedure is presented that in- 
volves the use of corrected diagonal terms in the 
transformed property matrices, taking into account 
contributions based on the off-diagonal terms. 
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PB91-222570/GAR PC A05/MF A01 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. 

Performance of 1/3-Scale Model Precast Concrete 
Beam-Column Connections Subjected to Cyclic In- 
elastic Loads. R No. 2. 

G. S. Cheok, and H. S. Lew. Jun 91, 85p NISTIR- 


4589 
See also PB91-107623. 


Results are presented from the experimental test pro- 
gram on precast concrete beam-column connections 
subjected to inelastic cyclic loads being conducted at 
the National Institute of Standards and Technology. 
The report is the second in a series and covers the test 
results from Phase Il of a three phase program. The 
objective of the test program is to develop an econom- 
ical moment resistant precast beam-column joint for 
high seismic zones. Test specimens are 1/3-scale 
models of a prototype interior concrete beam-column 
connection. The 1985 UBC design criteria for seismic 
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BUILDING INDUSTRY TECHNOLOGY 


Structural Analyses 


Zones 2 and 4 were used. Six specimens were tested. 
The experimental variables include the location of the 
post-tensioning force and the type of post-tensioning 
tendons used. Comparisons of the performance 
among these specimens are made. Comparisons with 
the monolithic specimens are also presented. These 
comparisons are made based on the failure mode, 
energy absorption characteristics, strength and ductil- 
ity of the connection. 
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PB91-223990/GAR PC A03/MF A01 
Sydney Univ. (Australia). School of Civil and Mining 
Engineering. 

Incremental Matrices for Nonlinear Analysis: A 
Correlation of Finite Element Notations. 

Research rept. 

S. Rajasekaran, N. S. Trahair, and Y. Pi. Dec 90, 32p 
R-626 


The paper presents the formulations of Mallet and 
Marcal and Zienkiewicz for the incremental matrices 
used in the non-linear analysis of elastic structures, 
and shows the correlation between them. It is also 
shown that a symmetric secant stiffness matrix may be 
obtained from Zienkiewicz’s formulation. 
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PB91-224006/GAR PC A04/MF A01 
Sydney Univ. (Australia). School of Civil and Mining 
Engineering. 

Expert System for Lateral Buckling Design. 
Research rept. 

C. T. K. Lai, C. M. Martin, G. J. Hancock, J. P. 
Papangelis, and N. S. Trahair. Dec 90, 71p R-627 


The paper describes progress in the development of 
LATXPERT, an expert system for the design of struc- 
tural steel beams against lateral buckling. The heart of 
the system is a knowledge-based diagnosis tool which 
enables the user to determine if there is likely to be a 
buckling problem, if a simple solution is available, if a 
buckling analysis computer program is required, or if 
specialist advice should be sought. The diagnosis tool 
is integrated with a database of commercial beams 
and their section properties, and with analysis pro- 

rams for cross-section properties and lateral buckling 
roopersting three-dimensional graphics). Another 
feature is the use of machine experimentation, the re- 
sults of which allow fast solutions to a range of simple 
buckling problems. Through its user-friendly format 
and various explanation facilities, the expert system is 
able to build the confidence and lateral buckling exper- 
tise of the design engineer. The use of analysis pro- 
grams in an expert system environment provides a 
new and useful tool for the lateral buckling designer; 
the problems and limitations of the present system are 
also discussed. 
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PB91-224014/GAR PC A03/MF A01 
Sydney Univ. (Australia). School of Civil and Mining 
Engineering. 

Inelastic Uniform Torsion of Steel Members. 
Research rept. 

A. Billinghurst, J. R. L. Williams, G. Chen, and N. S. 
Trahair. Jan 91, 25p R-629 


The paper develops a mitre model for the shear strain 
distribution in steel members under uniform torsion. 
The mitre model provides reasonable approximations 
for the shear stress distributions, except near reentrant 
corners, and accurate predictions of the fully plastic 
uniform torque. The elastic torque-twist relationship is 
predicted with high accuracy, and the inelastic relation- 
ship with reasonable accuracy. The mitre model uses a 
simple approximation to the shear strain distribution 
caused by uniform torsion. It can be expected to pro- 
vide a relatively simple method of predicting the inelas- 
tic behavior of steel members when uniform torsion 
acts in combination with axial force and bending 
moment. 
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PB91-224519/GAR PC A07/MF A02 
Stanford Univ., CA. John A. Blume Earthquake Engi- 
neering Center. 
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Extension of Study on Fundamental Period of Re- 

— Concrete Moment-Resisting Frame Struc- 
res. 

F. M. Bendimerad, H. C. Shah, and T. Hoskins. Jun 

91, 131p REPT-96 

Prepared in cooperation with Concrete Reinforcing 

Steel Inst., Glendora, CA 


The main objective of the study is to understand the 
behavior of reinforced concrete frame structures 
during an earthquake. Once the available data are 
carefully studied and analyzed, we investigate the va- 
lidity of the suggested code empirical equation for 
period calculation and recommend appropriate empiri- 
cal relationships to estimate building periods. 
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PB91-225821/GAR PC E07/MF E07 
Southampton Univ. (England). Inst. of Sound and Vi- 
bration Research. 

Study of the Vibrational Power Input to Beam-Like 
Structures Subjected to Simultaneously Acting 
Force and Moment Excitations. 

Technical rept. 

Y. K. Koh. Aug 90, 67p ISVR-TR-190 

Sponsored by Ministry of Defence, Bath (England). 


The report presents some results of a theoretical in- 
vestigation of the time-averaged vibrational power 
input to beam-like structures subjected to simulta- 
neously acting force and moment excitations, and po- 
tential vibration control schemes, both active and pas- 
sive, based on the properties of the driving point mobil- 
ity matrix and the strength of the force and moment 
excitations. In section two, theoretical expressions for 
the driving point mobility matrix of a semi-infinite beam 
and finite beams with clamped-free, clamped-simply 
supported, clamped-clamped, and simply supported- 
simply supported boundary conditions, subjected to si- 
multaneously acting force and moment excitations are 
derived. Expressions for the time-averaged vibrational 
power input to the beam-like structures due to both 
force and moment excitations are also given. In sec- 
tion three, the analytical results for the vibrational 
power input to the semi-infinite and finite beams with 
various boundary conditions are compared. Particular 
attention is drawn to the conditions at which the can- 
cellation of the vibrational power components occurs 
in both the semi-infinite and finite beams. In section 
four, a potential active vibration control scheme based 
on either a secondary applied force or a secondary ap- 
plied moment about the vibration control mount is de- 
scribed. A passive approach for controlling vibration 
transmission at a specific frequency is also discussed. 
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PB91-225987/GAR PC E06/MF E06 
Cambridge Univ. (England). Dept. of Engineering. 
Some Potential Approximate Methods for the Pre- 
liminary Estimation of Excess Pore Pressures and 
Settlement-Time Curves for Submerged Circular 
ae Foundations Subjected to Time-Dependent 

ing. 
E. T. R. Dean. May 91, 31p CUED/D-SOILS/TR-240 


If a submerged circular foundation is subjected to verti- 
cal, horizontal, and moment loading at a sufficiently 
high loading rate, then excess pore pressures will de- 
velop in the foundation soil. Positive excess pressures 
will weaken the soil and in severe cases may cause 
partial fluidization. Negative excess pressures may 
temporarily strengthen the soil. The report presents 
two approximate methods by which the magnitudes of 
excess pore pressures and associated stable settle- 
ment-time curves might be estimated. Limitations of 
the methods are considered, and potential future ex- 
perimental testing to determine the range of their valid- 
ity or otherwise is briefly discussed. 
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PB91-225995/GAR PC E06/MF E06 
Cambridge Univ. (England). Dept. of Engineering. 
Tests on Beams Prestressed with Unbonded Po- 
lyaramid Tendons. 

. J. Burgoyne, G. B. Guimaraes, and J. J. 
Chambers. 1991, 42p CUED/D-STRUCT/TR-132 
Prepared in cooperation with Pontificia Univ. Catolica 
do Rio de Janeiro (Brazil), and Scott, Wilson, Kirkpatric 
and Partners, Basingstoke (England). 


The paper describes tests on two concrete beams, 
prestressed with parallel-lay aramid ropes (Parafil). 
One beam had a length of 5m, with an I-beam section, 
and was stressed with a single, straight, unbonded 
tendon in a duct on the centerline. The other beam had 
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a length of 8m, with two external deflected tendons; 
the beam had a small bottom flange and was more 
representative of practical sections. Both beams were 
loaded in 4 point bending; after initial elastic tests, 
higher loads were applied until the beams failed in flex- 
ure. In both cases, the ultimate load was reached 
when compressive failure of the concrete occurred, 
with the tendons remaining intact. Although both Para- 
fil and concrete are brittle materials, the beams dem- 
onstrated a considerable ability to absorb energy at 
failure, as indicated by the shape of the load deflection 
curves. Implications for the design of beams using Par- 
afil ropes are also presented. 
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PBS1-226019/GAR PC E07/MF E07 
Cambridge Univ. (England). Dept. of Engineering. 
Experimental Investigation into the Behaviour of 
Prestressed Concrete End-Blocks. 

T. J. Ibell, and C. J. Burgoyne. May 91, 53p CUED/ 
D-STRUCT/TR-135 


The report describes several series of experiments 
carried out to investigate the behavior of concrete 
prisms subjected to strip-loading. The analysis and 
design of end-blocks in post-tensioned, prestressed 
structures relies on this knowledge of concrete sub- 
jected to concentrated loading. It was found that much 
redistribution of stresses in the bursting zone occurred 
after first cracking, even in the unreinforced cases. 
Thereafter, failure occurred by wedging action under 
the bearing plate. Much enhancement in strength was 
gained by the addition of steel reinforcing, particularly 
at low reinforcing ratios. As more steel was added, 
bearing failures occurred in specimens loaded through 
small plates. This form of failure consisted of local 
bulging and crushing of the concrete laterally in the 
third direction. Steel reinforcing was also spread over 
depths greater than the recommended length (one 
depth of the beam, after St Venant) to investigate the 
effect on both the cracking and ultimate loads. It was 
seen that there could be much advantage gained in 
spreading steel over a longer region. This could signifi- 
oe reduce congestion in end-blocks of prestressed 
ams. 


General 
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PBS1-222604/GAR PC A05/MF A01 
National Inst. of Standards and Technology (BFRL), 
ae MD. 

Reduction in Fire Hazard in Corridors and Areas 
A — Corridors Provided ~ Sprinklers. 

D. Madrzykowski. Jul 91, 90p NISTIR-4631 


—_— by Public Buildings Service, Washington, 


Full-scale fire tests were conducted in a noncombusti- 
ble burn room - corridor - target room test facility using 
wooden cribs as the fuel load. The facility was instru- 
mented to measure gas temperatures and concentra- 
tions of oxygen, carbon dioxide and carbon monoxide. 
The combustion products were sampled at 1.5 m (5 ft) 
above the floor. The elevation is considered as a char- 
acteristic head height. Sprinklers were installed in the 
burn room and along the corridor. The sprinkler lines 
were instrumented with pressure switches and clocks 
to detect the activation time of the sprinklers. Depend- 
ing on the test configuration, sprinklers were pressur- 
ized either with water for suppression (’wet’) or air for 
measurement of activation time (’dry’). The sprinklers 
were allowed to activate automatically during the sup- 
pression tests. 
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PB91-228676/GAR PC A18/MF A04 
Public Buildings Service, Washington, DC. Design 
Management Div. 

U.S. Courts Design Guide, 1991. 

1991, 418p 

See aiso report for 1989, PB90-188798. Sponsored by 
Administrative Office of the United States Courts, 
Washington, DC. 


The guidelines contained in the document are compre- 
hensive and descriptive for the types of spaces com- 
monly associated with facilities for the U.S. Courts of 
Appeal, U.S. District Courts including U.S. Magistrate 
Judges, and U.S. Bankruptcy Courts. The Guide also 
provides design criteria for renovating existing court 


buildings, retrofitting other types of buildings, renovat- 
ing and retrofitting historic buildings, accommodating 
courts in multi-tenant and leased facilities, and other 
circumstances. 


BUSINESS & 
ECONOMICS 


Banking & Finance 


158,174 

PB91-214833/GAR PC A03/MF A01 
Federal Financial Institutions Examination Council, 
Washington, DC. 

Federal Financial Institutions Examination Council 
Annual Report, 1990. 

Report to the Congress. 

1991, 46p 


Table of Contents: The FFIEC - An introductory State- 
ment; Record of Actions of the Council; State Liaison 
Committee Report; Administration of the Council; Ac- 
tivities of the Interagency Staff Groups; The Federal 
Financial Institutions Regulatory Agencies and Their 
Supervised Institutions; Assets, Liabilities, and Net 
Worth of U.S. Commercial Banks and Thrift Institutions 
for June 30, 1990; Income and Expenses of U.S. Com- 
mercial Banks and Thrift Institutions for 12 Months 
Ending June 30, 1990; Appendix A: Relevant Statutes; 
Appendix B: 1990 Audit Report; Appendix C: Maps of 
Agency Regions and Districts. 
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PB91-219915/GAR PC A08/MF A02 
Booz-Allen and Hamilton, Inc., Bethesda, MD. 
Veterans Housing Loan Program Evaluation. 

Final rept. 

Jan 91, 167p REPT-91-01 

Sponsored by Department of Veterans Affairs, Wash- 
ington, DC. Office of Program Coordination and Eval- 
uation. 


The purpose of the study was to provide a comprehen- 
sive evaluation of the VA Housing Loan Programs. The 
study was to include an estimate of the impact of the 
housing programs on veterans and a determination of 
potential areas for improvement in the administration 
of these programs. The study was to provide guidance 
to the VA and to Congress regarding the impact of po- 
tential changes to the Housing Program on the veter- 
an. In addition, a comparative analysis of the practices 
of VA, HUD, and private mortage lenders was complet- 
ed to provide financial and re management in- 
sight and guidance to the VA. Finally, an in-depth as- 
sessment of key issue areas was needed to assist the 
VA in developing recommendations for changing pro- 

ram practices to make the overall program more ef- 
ective. 


Domestic Commerce, Marketing, & 
Economics 


158,176 

AD-A237 808/1/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

U.S. Automobile Industry: Will It Survive Increasing 
International Competition. 

Study project. 

G. J. Brown. 22 Apr 91, 75p 


The United States automobile industry is a vital basic 
manufacturing industry. In the past 25 years the U.S. 
auto industry has fallen on hard times because of in- 
creasing foreign competition. Prior to 1980, the auto 
industry provided 1 in every 6 non-government jobs. 
The U.S. was a revered exporter of automobiles and 
related technologies. Today, imported automobiles 
claim almost a third of the domestic market share and 
government legislation is in place attempting to pre- 





serve the industry. The decline of the auto industry mir- 
rors the erosion of manufacturing in the U.S. in gener- 
al. Deterioration of the U.S. machine tool industry 
shares its roots with the auto industry. The auto and 
machine tool industries are critical elements of Ameri- 
ca’s strategic capabilities. Both the machine tool and 
auto industries were vital to mobilization efforts during 
major armed conflicts. Loss of these industries will in- 
hibit the nation’s ability to convert new technologies 
into defense related and commercial commodities. 
Reasons for the decline of American manufacturing 
have been extensively studied. Solutions have been 
proposed, some have been implemented. Varying 
progress has been achieved with American plants 
being more efficient producing products that are 
better. Challenges remain however, particularly for 
weaker firms. 


158,177 

PB91-218560/GAR PC A10/MF A03 
Notre Dame Univ., IN. Dept. of Economics. 
Alternative Estimates of the Cost of Children from 
the 1980-86 Consumer Expenditure Survey. 

Final rept. 

D. M. Betson. Sep 90, 211p ASPE/ISP-86-05A 

See also PB91-216572. Prepared in cooperation with 
Lewin/ICF, Washington, DC. Sponsored by Office of 
the Assistant Secretary for Planning and Evaluation 
(HHS), Washington, DC. 


The study examines patterns of expenditures for chil- 
dren in two-parent families and in single-parent fami- 
lies where the custodial parent is either divorced or 
separated or has never married. The author used data 
from the 1980-86 Consumer Expenditure Survey of the 
Bureau of Labor Statistics and estimated the costs of 
raising children by five different approaches. Findings 
include that: more children in a family result in higher 
total costs but the average cost of each child does not 
increase; as the child grows older, the costs of raising 
him increase; when total household expenditures rise, 
expenditures for children increase in roughly the same 
proportion; and the costs of raising a child are higher 
for a single parent than for a two-parent family. Taking 
into account differences in average total expenditures, 
however, the costs of children are quite similar. 
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PBS1-219527/GAR PC A07/MF A02 
American Society for Training and Development, Alex- 
andria, VA. 

America and the New Economy. 

Final rept. 

A. P. Carnevale. May 91, 138p 

Contract DL-G-99-6-0705-75-079-02 

Color illustrations reproduced in black and white. 
Sponsored by eye and Maree, Ae ura 
tion, Washington, DC. Office of Strategic Planning and 
Policy Development. 


The monograph looks at the economic outlook of the 
future or what's being called the ‘new economy’. It ex- 
plains the new economy from the point of view of 
people at work. Specifically, it examines the impact of 
changing competitive standards, new technologies, 
and emerging organizational structures on jobs and 
skill requirements in the American workplace. The ap- 
proach is done by linking the past and present econo- 
mies to the next one. The shift from the old to the new 
economy results from the globalization of wealth and 
competition and from the introduction of new flexible 
technologies that allow the simulataneous pursuit of 
the full range of new competitive standards on a global 
scale. As a result organizations and nations compete 
not only on their ability to improve productivity, but on 
their ability to deliver quality, variety, customization, 
convenience, and timeliness. This creates the require- 
ment of a more highly skilled workforce. Workers’ skills 
need to be both broader and deeper at the point of 
production, service delivery, and at the interface with 
poe customer in order to meet new competitive stand- 
ards. 
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PBS1-219964/GAR PC A14/MF A03 

Bureau of the Census, Washington, DC. 

Census of Manufactures, 1987. Subject Series. 

General Summary: Industry, Product Class, and 
raphic Area Statistics. 

Mar 91, 306p MC87-S-1 

Also available from Supt. of Docs. 


Summary tables provide data on Statistics for All Man- 
ufacturing Establishments Including Auxiliaries: 1987 
and Earlier Years; Operating Ratios for All Manufactur- 
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ing Establishments Including Auxiliaries: 1987 and Ear- 
lier Years; Selected Statistics by Industry Group and 
Industry: 1987 and 1982; Statistics for Operating Man- 
ufacturing Establishments by Major Group: 1987 and 
Earlier Years; Industry Group Statistics by State: 1987 
and 1982; Summary Statistics by Major Group: 1987; 
Value of Inventories by Major Group: End of 1986 and 
1987; Inventories by Specific Method of Valuation by 
Major Group: End of 1987; Gross Book Value of De- 
preciable Assets, Capital Expenditures, Retirements, 
Depreciation, and Rental Payments by Major Group: 
1987; Supplemental Industry Statistics Based on 
Sample Estimates by Major Group: 1987; Major Group 
Statistics by Employment-Size Class of Establishment: 
1987; Employment Statistics for Operating Manufac- 
turing Establishments and Auxiliaries by Major Group: 
1987 and Earlier Census Years; Selected Statistics for 
Auxiliaries by Major Group of Establishments Serviced: 
1987; Historical Statistics for Product Classes--Value 
Shipped by All Producers: 1987 and Earlier Years; Sta- 
tistics for All Manufacturing Establishments Including 
Auxiliaries by State: 1987 and Earlier Census Years; 
Summary Statistics by State: 1987; Selected Statistics 
for All Manufacturing Establishments and Auxiliaries 
by State and Metropolitan Area: 1987; Employment 
Statistics for Operating Manufacturing Establishments 
and Auxiliaries by State: 1987 and Earlier Years; and 
Distribution of Establishments by Employment-Size 
Class and Major Group by State: 1987. 
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PB91-508028/GAR 

Internal Revenue Service, Washington, DC. 
IRS Tax Practitioner Mail File (TPMF). 
Data file. 

Aug 91, mag tape IRS/DF/MT-91/003 
System: IBM 4341; DOS/VSE SP operating system. 
Approximate bytes: 56,427,200. 

Available in 9-track, EBCDIC character set, 1600 or 
6250 bpi. For 6250 bpi, the price is TO9. 


CP To9 


The data file is an active file containing the names, ad- 
dresses and occupations of tax practitioners regis- 
tered with the Internal Revenue Service (IRS) to re- 
ceive tax forms and instructions. 
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AD-A237 283/7/GAR 

RAND Corp., Santa Monica, CA. 
Medium-Term Prospects for the Mexican Econo- 
my: Some Modeling Results. 

Interim rept. 

oy Neu. Jul 90, 86p Rept no. N/RAND-3035 


USD 
Contract MDA903-90-C-0004 


PC A05/MF A01 


A simple model simulates developments in the Mexi- 
can economy over the next 20 years. When there is 
uncertainty, the model errs in the direction of optimism 
about Mexican prospects. A base case scenario illus- 
trates that without a net inflow of foreign capital, the 
peso cannot be sustained at current real levels. This 
case also serves as a point of reference in — 
the effects of changes in other exogenous factors. 
variety of positive factors creates an optimistic scenar- 
io that represents the best one might hope for over the 
medium-term future, one in which there is only a minor 
devaluation of the peso and no decline in real income. 
The model can also produce a pessimistic scenario 
that suggests the worst that might happen to the Mexi- 
can economy. The scenarios demonstrate that the 
Mexican economy is on something of a knife edge. 
Whether Mexico undergoes robust or slow growth will 
be determined largely by factors that only the Mexican 
government can affect directly. The U.S. government 
can provide technical assistance and encouragement, 
facilitate foreign capital inflows, and reduce barriers to 
imports of Mexican products. 
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AD-A237 633/3/GAR 
RAND Corp., Santa Monica, CA. 


PC A05/MF A01 
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Prospects for Modernizing Soviet industry. 
Interim rept. 
S. W. Popper. Jan 90, 90p Rept no. RAND/R-3785- 


AF 
Contract FA9620-91-C-0003 


This report assesses the Soviet effort to improve eco- 
nomic performance by improving the quality of ma- 
chine-building products. The author contends that the 
modernization program addresses only the symptoms 
of economic inefficiency, not the root cause. The 
senior Soviet leadership does not yet have an under- 
standing that the goals set for the modernization pro- 
gram depend on fundamental reform of Soviet eco- 
nomic institutions. The Soviet enterprise is not the 
equivalent of the Western firm -- the Soviet enterprise 
manager is subject to more uncertainty, retains less 
control, and faces less well specified performance cri- 
teria. Emphasis on the adoption of new machinery may 
impose a net cost on the economy rather than a bene- 
fit -- and with disappointing results. The success of an 
effort to modernize Soviet industry depends upon effi- 
cient use of information, requiring more substantial 
reform of the economic system. True modernization is 
possible only with an adequate system for setting 
prices, sufficient competition, removal of ministerial 
authority, and reform of the way the average Soviet 
enterprise is organized. 


158,183 
PB91-215962/GAR PC A04/MF A01 
Government of the People’s Republic of Angola, 
Luanda. 
Law on Foreign Investment, People’s Republic of 
Angola 


ngola. 

1991, 51p ee ; 
Sponsored by International Trade Administration, 
Washington, DC. Office of Africa. 


The document contains an English language transla- 
tion of the new Angola investment law enacted in 1989 
and the implementing regulations published in 1990; 
these are the most recently available and constitute 
part of the country’s economic recovery program to 
permit a greater role for the private sector and market 
pricing. 
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PB91-219642/GAR PC A06/MF A02 
Harvard Inst. for International Development, Cam- 
bridge, MA. Consulting Assistance on Economic 
Reform Project. 

Development Impact of Counterpart Funds: A 
Review of the Literature. 

H. Bruton, and C. Hill. Feb 91, 121p AID-PN-ABH- 
074 


Contract AID/PDC-0095-Z-00-9053-00 
Sponsored by Agency for International Development, 
Washington, DC. 


The paper surveys and evaluates the literature on the 
development impact of counterpart funds. Counterpart 
funds are defined as the local ea a 0 gr by 
the sale of commodity aid, including f aid, or cash 
aid in foreign exchange, over whose use the donor has 
some control. The paper concludes that the nature 
and value of the counterpart fund differs depending on 
the country situation. In some country situations this 
approach offers numerous opportunities for making 
aid more effective than it would otherwise be, while in 
others, the counterpart fund approach associated with 
commodity and cash aid serves no useful purpose and 
can indeed create significant costs for both donor and 
recipient. These conclusions have two important policy 
implications. In the first place, they mean that it is im- 
possible, and indeed undesirable, to draw up hard- 
and-fast rules that apply in all countries, under all con- 
ditions. The second implication is more demanding. 
For counterpart funds to be effective, USAID mission 
staff in the recipient country must have a through 
knowledge not only of the way the aid receiving econo- 
my works but also of the institutional, political, and cul- 
tural aspects of the society in order to identify any 
ways in which counterpart funds could be exploited. 
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PB91-222356/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. Industry Dept. 

Small Enterprises under Adjustment in Ghana. 
World Bank technical paper. 

W. F. Steel, and L. M. Webster. c1991, 81p WORLD 
BANK TP-138, ISBN-0-8213-1822-5 

Library of Congress catalog card no. 91-17225. 
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Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The study investigates the hypothesis that small enter- 
prises play an important dynamic role in the adjust- 
ment process and in Africa’s industrial development. 
Small enterprises are sensitive to changes in demand 
because many of them sell directly to customers. A low 
level of technology gives them the flexibility to change 
product lines and inputs. Thus they may be in a favor- 
able position relative to larger enterprises to respond 
to liberalization of markets and changes in relative 
prices. A shift in relative prices that favors production 
of tradable goods may induce small entrepreneurs to 
shift from commercial and rent-seeking activities into 
industry and other directly productive activities with 
greater potential for rising productivity. If indeed small 
pe ame can take advantage of opportunities cre- 
ated by adjustment policies, they can better fulfill their 
dynamic role--which many observers see as missing in 
Africa--in the transition from an industrial structure 
based on household manufacturing to one based on 
economies of scale in larger industries. (Copyright (c) 
1991 The International Bank for Reconstruction and 
Development/The World Bank.) 
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PB91-222364/GAR MF A03 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. Economic Development Inst. 
Managing Inflation in Socialist Economies in Tran- 
sition 


Economic Development Institute seminar series. 

S. Commander. c1991, 275p ISBN-0-8213-1778-4 
Library of Congress catalog card no. 91-8092. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


Contents: Managing Inflation in Socialist Economies; 
Levels, Rates, and Sources of Inflation in Socialist 
Economies: A Dynamic Framework; Inflation and Sta- 
bilization in Socialist Countries: Some Lessons from 
the Yugoslav Experience; The Exchange Rate and the 
Price Level in Socialist Economies; The Microeco- 
nomics of Inflation Under Economic Reforms: Enter- 
prises and Their Environment; Issues in the Introduc- 
tion of Market Forces in Eastern European Socialist 
Economies; Stabilization and Sequencing in the 
Reform of Socialist Economies; Experiences with Ex- 
treme Monetary Instability; Incomes Policies in Social- 
ist Economies; Wage Bargaining, Incomes Policy, and 
Inflation; and Are High Interest Rates Effective for 
Stopping High Inflation. 
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PBS 1-222380/GAR 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

Rapport sur le Developpement dans le Monde 
1991: Le Defi du Developpement (World Develop- 
ment Report 1991: The Challenge of Develop- 


— 
C1991, 326p ISBN-0-8213-1796-2 


MF A03 


Text in French. See also English version, PB91- 

—- illustrations reproduced in black and 
ite. 

Microfiche copies only. Paper copy available from 

World Bank Publications, P.O. Box 7247-8619, Phila- 

delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The report is the fourteenth in the annual series and 
synthesizes and interprets the lessons of more than 
forty years of development experience. The Report 
looks at four main aspects of the relationship between 
governments and markets. First, investing in people 
requires an efficient public role. Second, essential for 
enterprises to flourish is an enabling climate-one that 
includes competition, adequate infrastructure, and in- 
stitutions. Third, successful economic development re- 
quires the integration of countries with the global econ- 
omy. Fourth, a stable macroeconomic foundation is 
essential to sustained progress. 
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PB91-222398/GAR MF A02 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. Economic Development Inst. 
Environment and Development in Africa: Selected 


EDI development policy case series. 

J. M. Blackwell, R. N. Goodwillie, and R. Webb. 
c1991, uy J ISBN-0-8213-1608-7, ANALYTICAL 
CASE STUDIES-6 

Library of Congress catalog card no. 90-39704. 


52 VOL. 91, No. 21 


Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The subject of the study is the environmental orienta- 
tion and impact of bilateral and multilateral aid 
projects, as well as government-initiated projects 
within the Gezira Province of the Central Region of 
Sudan, the Dodoma (rural) District of Tanzania, and 
the Kasama District of the Northern Province of 
Zambia. The report begins by highlighting issues relat- 
ing to development and the environment. The theme 
of sustainable development is introduced and is dis- 
cussed in terms of development policy, programs, and 
projects. It then reports fully the case study material 
with particular attention to three factors crucial to envi- 
ronmental success: appropriate technology, communi- 
ty involvement, and adequate monitoring. It examines 
the program of continuous maize cropping in the 
Northern Province of Zambia and the implications for 
the sustainability of such development. It also covers 
ten case studies in the Dodoma area of Tanzania and 
in Gezira Province in the Central Region of Sudan. It 
then synthesizes the lessons learned from the case 
studies in terms of overall policy guidelines and more 
specific methodological considerations relating to the 
measurement of impact. The report ends with a check- 
list of environmental issues that the case studies have 
demonstrated policymakers and planners should con- 
sider in drawing up project specifications. 
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PBS1-222406/GAR MF A03 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

World Development Report 1991: The Challenge of 
Development. 

c1991, 305p ISBN-0-19-520868-4 

See also PB90-252107.Color illustrations reproduced 
in black and white. 

Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The report is the fourteenth in the annual series and 
synthesizes and interprets the lessons of more than 
forty years of development experience. The Report 
looks at four main aspects of the relationship between 
governments and markets. First, investing in people 
requires an efficient public role. Second, essential for 
enterprises to flourish is an enabling climate--one that 
includes competition, adequate infrastructure, and in- 
Stitutions. Third, successful economic development re- 
quires the integration of countries with the global econ- 
omy. Fourth, a stable macroeconomic foundation is 
essential to sustained progress. 
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PB91-222414/GAR MF A02 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. Economic Development Inst. 
International Competitiveness: Interaction of the 
Public and the Private Sectors. Collected Papers 
from an EDI Policy Seminar Held in Seoul, Republic 
of Korea on April 18-21, 1990. 

|. ul Haque. c1991, 105p ISBN-0-8213-1793-8 
Library of Congress catalog card no. 91-12803. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


Contents: International Competitiveness: Public 
Sector/Private Sector Interface-Report on the Semi- 
nar; Lessons from the Triad; International Competitive- 
ness and the Creation of an Enabling Environment, 
Public Sector/Private Sector Interface; International 
Competitiveness and Industrial Policy; The Role of 
Government: Education Policy, Technical Change, 
R&D, and Competitive Advantage; Government-Busi- 
ness Relations and Competitiveness: The Japanese 
Case; The Role of the Government: Comparative Inter- 
national Experience; The Experience of Eastern 
Europe: Problems of Transition; The Role of the Gov- 
ernment in Indian Industrial Development; and List of 
Participants and Resource Persons. 
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PB91-222422/GAR MF Ao2 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

New Fiscal Federalism in Brazil. 

World Bank discussion paper. 

A. Shah. c1991, 1389p WORLD BANK/DP-124, ISBN- 
0-8213-1820-9 

Library of Congress catalog card no. 91-15676. 


Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The paper provides an overview of the existing state of 
fiscal federalism in Brazil and suggests directions for 
change. For this purpose, first the tax and expenditure 
assignment issues are reviewed and their implications 
for horizontal and vertical fiscal balance are examined. 
Second, federal transfers to states and municipalites 
are briefly described and analyzed. Third, state trans- 
fers to municipalities are examined. Fourth, implica- 
tions of the above analyses as to the potential direc- 
tions for reform are summarized. Finally, the implica- 
tions of the reform proposals for efficiency and equity 
of public service provision and macroeconomic man- 
agement are addressed. A concluding chapter pro- 
vides a detailed summary of analyses and recommen- 
dations. (Copyright (c) 1991 The International Bank for 
Reconstruction and Development/The World Bank.) 
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PB91-222430/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

Housing Reform in Socialist Economies. 

World Bank discussion paper. 

B. Renaud. c1991, 73p WORLD BANK/DP-125, 
ISBN-0-8213-1829-2 

Library of Congress catalog card no. 91-17959. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The paper summarizes the main conclusions of the 
Seminar on Housing Reforms in Socialist Economies 
held in Washington, D.C. on June 12-13, 1990. The 
seminar was initiated to discuss the transition from so- 
cialist systems, where government control and public 
ownership dominate, to market-based housing sys- 
tems. The paper consists of two main parts. Part |: The 
Legacy of Central Planning and Transition Issues for 
Housing was prepared prior to the seminar and sets 
the stage for the development of a reform framework 
in three ways. First, it evaluates the legacy of Soviet- 
type central planning and previous reform experiments 
and describes critical differences between socialist 
housing systems and market-based housing. Then it 
examines in some detail the complex characteristics of 
housing as an economic good, their implications for 
market-oriented reform, and the redesign of social 
housing policies. Finally, it summarizes prevailing con- 
ditions in six major problem areas for managing the 
transition to a market-based system. Part Il: Frame- 
work for Housing Reform in Socialist Economies pre- 
sents the results of the seminar and provides a con- 
cise reference point for development of the national 
reforms according to each country’s specific condi- 
tions. 
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PB91-222455/GAR MF A03 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. Economic Development Inst. 
—* of Project Analysis: A Practitioner’s 
uide. 
W. A. Ward, B. J. Deren, and E. H. D’Silva. c1991, 
331p ISBN-0-8213-1751-2 
Library of Congress catalog card no. 90-25058. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The objective of the report is to augment the under- 
standing of project economic analysis by those in the 
field of agricultural projects. It ins by providing a 
brief outline of the neoclassical theory of the public 
sector to put into context the reason for deriving 
shadow prices and to — the reader understand what 
it is that a government should be trying to do when it 
‘intervenes’ in the economy bs planning a project. It 
describes experiences of the World Bank and other or- 
ganizations in applying — economic analysis in 
developing countries. st-benefit analysis is dis- 
cussed in terms of the strategic planning model. It dis- 
cusses the impact of time on the — of projects. 
The problems caused by inflation-both domestic and 
foreign-are discussed in some detail, and suggestions 
are made for dealing with its impacts. It concludes by 
presentin: — concrete examples of economic valu- 
ation problems faced by World Bank analysts in recent 
years. The examples cover a wide range of countries 
and valuation issues. 
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PB91-222471/GAR MF A03 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

Ecuador: Public Sector Reforms for Growth in the 
Era of Declining Oil Output. 

World Bank country study. 

C1991, 222p ISBN-0-8213-1812-8 

Library of Congress catalog card no. 91-3442. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The report summarizes and integrates a number of 
studies of different aspects of Ecuador’s public sector. 
The report was prepared to support the ongoing World 
Bank-Government dialogue about public sector devel- 
opments and issues and to facilitate cooperation be- 
tween the World Bank and the Government in imple- 
menting key aspects of the Government’s program. 
After analyzing macroeconomic developments over 
the past few years and their interrelation with the 
growth of public sector expenditures and deficits, 
quantiative projections are presented. These are mac- 
roeconomic performance scenarios under the as- 
sumption of successful implementation of the pro- 
posed structural reform measures. Next, critical devel- 
opments in the evolution of nonfinancial public sector 
finances over the past two decades are identified, fol- 
lowed by a discission of the main developments and 
issues in the Government sector. The contribution of 
the Central Bank to the overall public sector deficit 
(through quasi-fiscal operations) is addressed. Then 
an assessment of the tax system and an evaluation of 
tax reform is provided along with consideration of the 
tax earmarking system and its relation to the 

process. Finally, critical issues pertaining to the social 
security system, local governments, and the public en- 
terprises are discussed, and possibie solutions pro- 
posed. (Copyright (c) 1991 The International Bank for 
Reconstruction and Development/The World Bank.) 
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PB91-222489/GAR MF A03 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

Nepal: Poverty and Incomes. 

World Bank country study. 

©1991, 230p ISBN-0-8213-1808-X 

Pre | of Congress 7 card no. 91-12947. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The study seeks to build a better understanding of the 
nature of incomes and poverty in Nepal, and to pro- 
pose an affordable set of measures to reduce the inci- 
dence of poverty. It consists of three main elements: a 
quantitative analysis of the conditions of the poor and 
the non-poor, their sources and levels of income; an 
analysis of the micro-economic factors influencing in- 
comes, the constraints facing the poor, and the poten- 
tial contribution of various sectors to raising personal 
incomes; and, an appraisal of the effectiveness of ex- 
isting poverty alleviation programs and projects. It con- 
cludes by outlining the elements of a medium- to long- 
term poverty alleviation strategy for Nepal. 


158, 196 

PB91-222737/GAR MF A02 
International Bank for Reconstruction and Develop- 
ment, Weshington, DC. 

Czechoslovakia: Transition to a Market Economy. 
World Bank country study. 

1991, 122p ISBN-0-8213-1827-6 

—— of Congress catalog card no. 91-17346. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The report provides an overview of the economy and 
discusses policy reforms and institutional changes 
deemed necessary for achieving a quick transition 
from a centrally planned to a market economy. It 
stresses the need to pursue policy and institutional re- 
forms in parallel, and puts particular emphasis on cre- 
ating a stable macroeconomic framework within which 
the fundamental structural changes will take place. 
The report focusses on systematic reforms in owner- 
ship and management of enterprises, price and trade 
liberalization on goods and factor markets, including 
active enhancement of competition, and provision of a 
social safety net for those population groups most ad- 
versely affected during the transformation process. 


BUSINESS & ECONOMICS 
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(Copyright (c) 1991 The International Bank for Recon- 
struction and Development/The World Bank.) 
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PB91-222745/GAR MF A03 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

Ecuador: Reformas del Sector Publico para rar 
el Crecimiento en una Epoca de Decreciente 
duccion Petrolera (Ecuador: Public Sector Re- 
forms for Growth in the Era of Declining Oil 


t). 
World Bank country study. 
c1991, 245p ISBN-0-8213-1812-8 
Text in Spanish. Library of Congress catalog card no. 
91-3442. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The report summarizes and integrates a number of 
studies of different aspects of Ecuadors public sector. 
The rej was prepared to support the ongoing World 
Bank-Government dialogue about public sector devel- 
opments and issues and to facilitate cooperation be- 
tween the World Bank and the Government in imple- 
menting key aspects of the Government's program. 
After analyzing macroeconomic developments over 
the past few years and their interrelation with the 
growth of public sector expenditures and deficits, 
quantitative projections are presented. These are mac- 
roeconomic performance scenarios under the as- 
sumption of successful implementation of the pro- 
posed structural reform measures. Next, critical devel- 
opments in the evolution of nonfinancial public sector 
finances over the past two decades are identified, fol- 
lowed by a discussion of the main developments and 
issues in the Government sector. The contribution of 
the Central Bank to the overall public sector deficit 
(through quasi-fiscal operations) is addressed. Then 
an assessment of the tax system and an evaluation of 
tax reform is provided along with consideration of the 
tax earmarking system and its relation to the budgetary 
process. Finally, critical issues pertaining to the social 
security system, local governments, and the public en- 
=— are discussed, and possible solutions pro- 
posed. 


158,198 

TIB/B91-00951/GAR 

Messerschmitt-Boelkow-Blohm G.m.b.H., 

(Germany, F.R.). 

Messerschmitt-Boelkow-Blohm - eine Unterneh- 
Fi ichte der Messer: 


m rapie. Firmengeschichte - 
sohanith oemow-Dioten GmbH. (Messerschmitt- 
Boelkow-Biohm - a company biography. Company 
history of Messerschmitt-Boelkow m GmbH). 
1991, 7p 

In German. 

Microfiche only. 


The report gives a chronological description of the his- 
tory of Messerschmitt-Boekow-Blohm GmbH from the 
foundation of Boelkow-Entwicklungen KG in 1956 to 
the participation of Deutsche Aerospace AG in MBB 
GmbH. Milestones of technological developments of 
MBB GmbH until 1990 are presented. (HM). (Copyright 
(c) 1991 by FIZ. Citation no. 91:000951.) 
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PB91-214569/GAR PC A08/MF A02 
International Trade Administration, Washington, DC. 
Trade and Data Div. 

Correlation: Textile and Apparel Categories with 
the Harmonized Tariff Schedule of the United 
States. Cotton, Wool, Man-Made Fibers, Silk 
Blends, Other Vegetable Fibers. 
1991, 174p 


The publication presents the Harmonized Tariff Sched- 
ule of the United States Annotated numbers, under 
each of the cotton, wool, man-made fiber, silk blends 
and other vegetable fiber categories used by the 
United States in monitoring imports of these textile 
products and in the administration of the bilateral 
agreements. Some descriptions presented in the Har- 
monized Tariff Schedule have been simplified and ab- 


158,204 


breviated in the publication. These simplified descrip- 
tions, however, are not intended to modify, change or 
contradict in any way the substance or meaning of the 
descriptions (as qualified by the headnotes) presented 
in the Harmonized Tariff Schedule. 


158,200 
PB91-214676/GAR PC A05/MF A01 
Bureau of the Census, Washington, DC. 

| Report — Exports 


from Manufacturing 
Feb 91, 90p AR87-1 : 
Also available from Supt. of Docs. Library of Congress 
catalog card no. 89-600328. 


The annual report includes estimates of the value of 
manufactured exports and export-related employment, 
both for directly exported goods and for the indirect 
requirements supporting manufactured exports. The 
estimates are shown by State, industry group (two- 
and three-digit standard industrial classification (SIC)), 
and State by industry group. In addition, total value of 
shipments and total employment are presented so that 
data users may compare exports to overall manufac- 
turing activity. 
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PB91-215830/GAR PC A07/MF A02 
Bureau of International Labor Affairs, Washington, DC. 
Trade and Employment Effects of the Caribbean 
Basin Economic Recovery Act. Sixth Annual 
Report to the ress Pursuant to Section 216 of 
the Caribbean in Economic Recovery Act. 

R. C. Shelburne, and C. R. Shiells. Dec 90, 126p 
ECONOMIC DISCUSSION PAPER-35 

See also fifth annual report, PB90-131400. 


The report is the sixth in a series of annual reports to 
the Congress pursuant to Section 216 of the ibbe- 
an Basin Economic Recovery Act (CBERA). It ana- 
lyzes the impact of the CBERA on U.S. trade and em- 
ployment during the sixth year of operation of the pro- 
gram from 1988 to 1989. 


158,202 

PB91-215970/GAR PC A03/MF A01 
International Trade Administration, Washington, DC. 
Office of Africa. 

Angola: Economic Summary. 

Occasional paper 1975-90. 

Apr 91, 32p 


The document provides an overview, with the most re- 
cently available statistics, of the Angolan economy, 
with emphasis on its subsectors and the outline and 
impact of the economic recovery program that is pres- 
ently being implemented to introduce a greater role for 
the private sector and market pricing into the econo- 
my. 


MF A01 
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PB91-219212/GAR . 
International Bank for Reconstruction and Develop- 


ment, Washington, DC. 

Rapport sur le Developpement dans le Monde 
1991 (World Development Report 1991). 

c1991, 23p 

Pe cneos eaguarh gen yg eg seit 
Micro copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The summary describes the World Development 
Report 1991, the fourteenth in the annual series which 
synthesizes and interprets the lessons of more than 
forty years of development experience. The Report 
looks at four main aspects of the relationship between 
governments and markets. First, investing in people 
requires an efficient public role. Second, essential for 
enterprises to flourish is an enabling climate--one that 
includes competition, adequate infrastructure, and in- 
stitutions. Third, successful economic development re- 
quires the integration of countries with the global econ- 
omy. Fourth, a stable macroeconomic foundation is 
essential to sustained progress. 


158,204 
PB91-222331/GAR ' MF A03 
International Finance Corp., Washington, DC. 
Emerging Stock Markets F: , 1991. 

1991, 196p ISBN-0-8213-1826-8 

See also PB88-238217.Color illustrations reproduced 
in black and white. Prepared in cooperation with Inter- 
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national Bank for Reconstruction and Development, 
he ‘on, DC. 

icrofiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


This is IFC’s fifth Factbook on the stock markets of 
developing countries. The series is the first to pull to- 
gether in one volume the various time series of funda- 
mental market data on the leading stock markets of 
the developing world. It puts these markets in perspec- 
tive with their own domestic economies and compares 
them to markets in the developed world. The Factbook 
is divided into 5 sections: Introduction: background on 
the International Finance Corporation and its Emerg- 
ing Markets Data Base; Overview of Emerging Mar- 
kets: commentaries, tables and charts on numerous 
Statistical fundamentals of both developed and devel- 
oping markets; Stock Market Indexes; Equity Market 
Profiles; Directory of Stock Exchange Operations. The 
Factbook is designed to serve as a reference work for 
use by institutional investors, investment bankers, aca- 
demics, economists and journalists. 


158,205 
PBS1-222729/GAR MF A014 
International Bank for Reconstruction and Develop- 
Global Economie Prospects 

‘conomic and the Developin 
Countries. =e 
c1991, ++ esanedet At gemath 
eae of Congress catalog card no. 91-17249. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


Contents: Summary; (Economic links with the world 
economy are important, International policies will 
affect the prospects of developing countries, Linkages 
determine the patterns of exposure to external risk, 
Despite the slow start, global prospects in the 1990s 
are encouraging, An analysis of alternative scenarios 
attaches considerable uncertainty to the forecast, Re- 
gional disparities in growth will continue, and Interde- 
pendence implies mutual responsibility of govern- 
ments); Interdependence and uncertainty: Structural 
factors affecting the world economy; (The growth of 
international trade, Foreign direct investment, techno- 
logical change, and globalization, Increased financial 
integration, and International links and economic per- 
formance); Interdependence and uncertainty in inter- 
national markets: The role of primary commodities; 
Global economic performance: The current situation 
and main contingencies for the 1990s; and The devel- 
oping countries and the outlook for the global econo- 
my: Alternative scenarios. 
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PBS1-227868/GAR PC A03/MF A01 
International Trade Administration, Washington, DC. 
Office of Canada. 

ee Procurement Opportunities in 


Aug 91, 36p 


The publication describes the opportunities available 
to U.S. firms for selling goods and services to the fed- 
eral and provincial governments in Canada, and the 
rules and regulations which govern those sales. 


158,207 

PBS1-228007/GAR PC A10/MF A03 
Ministry of Industry, Prague (Czechoslovakia). 
Register of Enterprises Which Represents Ministry 
of oy Ny the Czech Republic. 

Aug 91, 206p 

Portions of this document are not fully legible. Spon- 
sored by International Trade Administration, Washing- 
ton, DC. Eastern Europe Business Information Center. 


The report includes a list of over 3,000 companies 

from the Czech Republic that are being privatized by 

the Ministry of Industry of the Czech Republic under 

large privatization. Each entry consists of the name of 

the company, the contact person, and the address of 

vo company as well as a brief description of the 
or. 


General 
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PB91-206037/GAR 


54 VOL. 91, No. 21 


PC A03/MF A01 


Tilburg Univ. (Netherlands). Dept. of Economics. 
Optimal Taxation on Profit and Pollution with a 
Macroeconomic Framework. 

Research memo. 

R. H. J. M. Gradus, and P. M. Kort. 1991, 29p FEW- 


484 
See also PB90-133406. 


A macroeconomic model of optimal profit taxation de- 
veloped by Gradus (see PB90-133406) is extended 
through incorporation of a tax rate on pollution. It is 
assumed that the representative firm owns two differ- 
ent stocks of capital goods. The first one is productive 
but also generates pollution, and the second one is 
nonproductive but cleans pollution. The problem is 
modelled as a Stackelberg differential game such that 
the government is the leader; the firms and consum- 
ers, each represented by one, are the followers playing 
Nash against each other. Open-loop and feedbac 
equilibria are studied and a numerical example is used 
to gain some further insights. The authors show that 
the open-loop Stackelberg equilibrium leads to a 
higher level of welfare, but not necessarily to a lower 
level of pollution. 
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PB91-219220/GAR PC A03/MF A01 
Tilburg Univ. (Netherlands). Dept. of Economics. 
Intratemporal Uncertainty in the Multi-Good Life 
Cycle Consumption Model: Motivation and Appli- 
cation. 

Research memo. 

P. Adang, and B. Melenberg. 1991, 49p FEW-487 
Sponsored by Nederlandse Organisatie voor Wetens- 
chappelijk Onderzoek, The Hague. 


In the standard multi-good life cycle consumption 
model the intratemporal relations between the margin- 
al utilities of the different goods are deterministic. How- 
ever, these deterministic identities usually will not be 
satisfied by the data. After discussing several ways of 
making these intratemporal equations non-determinis- 
tic, the authors apply one of these approaches in 
which it is assumed that there is also uncertainty within 
periods. They estimate some simple versions of the 
model with this so-called intratemporal uncertainty. 
The estimation results are, by and large, in accordance 
with the theory, and most versions of the model are not 
rejected by Hansen and Singleton’s misspecification 
test. 


nee 
CHEMISTRY 


Analytical Chemistry 
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AD-A237 511/1/GAR PC A04/MF A01 
Southwest Research Inst., San Antonio, TX. 

Analysis of Nitromethane. 

Final rept. 12 Jun-31 Jul 90. 

W. R. Herrera, and W. O. Seals. Jun 91, 60p 
ARAED-CR-91008, 

Contract DAAA21-88-D-0021 


Samples were taken at random from 60 barrels of ni- 
tromethane which were stored at Yuma Proving 
Grounds in Arizona and sent to Southwest Research 
Institute for analyses. The nitromethane content was 
determined for each along with contaminate analyses 
for nitroethane, 2-nitropropane, water, and metals. The 
results indicated the following: Nitromethane - 98 or 
greater, Nitroethane - 1.1 or less, 2-Nitropropane - 0.2 
or less, Water - 0.11 or less and Metals - Trace (less 
than 10 ppb). These barrels have been exposed under 
varying degrees of environmental conditions and 
changes. Contamination and degradation to the nitro- 
methane may have occurred during the storage period. 
An analysis is required to determine whether the mate- 
rial has deviated dramatically from the specifications 
furnished by the supplier. This analysis will determine 
whether the stored nitromethane is suitable for use in 
another application. Analytical methods include atomic 
absorption, mass spectroscopy, gas chromatograph 
and Fourier transform infrared. 


158,211 
DE91013585/GAR PC A03/MF A01 


Lawrence Livermore National Lab., CA. 

Linked gas chromatograph-thermal energy analyz- 
er/ion trap mass spectrometer. 

A. Alcaraz, W. H. Martin, and B. D. Andresen. May 
91, 14p UCRL-JC-107081, CONF-9105181-15 
Contract W-7405-ENG-48 

American Society for Mass Spectrometry (ASMS) 
meeting, Nashville, TN (USA), 19-24 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 


The capability of comparing a nitrogen chromatogram 
generated from a gas chromatograph (GC, Varian 
model 3400) linked to a thermal energy analyzer (TEA, 
Thermedics Inc. Model 610) with a total ion chromato- 
gram (from a Finnigan-MAT lon Trap Mass Spectrome- 
ter, ITMS) has provided a new means to screen and 
identifying trace levels of nitrogen-containing com- 
pounds in complex mixtures. Prior to the work de- 
scribed here, it has not been possible to simultaneous- 
ly acquire TEA and MS data. What was needed was a 
viable GC-TEA/ITMS interface to combine the capa- 
bilities of both instruments. 4 figs. 
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DE91013745/GAR 
Lawrence Berkeley Lab., CA. 
Measurements of ionization cross-section for 
electron energy-loss microanalysis under well de- 
fined scattering conditions. 

K. M. Krishnan, and C. J. Echer. Apr 91, 19p LBL- 
30618, CONF-910870-16 

Contract ACO03-76SF00098 ; 

Electron Microscopy Society of America (EMSA) 
annual meeting (49th), San Jose, CA (USA), 4-9 Aug 
1991 —_— by Department of Energy, Washing- 
ton, DC. 


PC A03/MF A01 


Partial cross-sections required for electron energy-loss 
microanalysis have been measured for a series of high 
purity single crystal standards. For each sample four 
different scattering geometries were used. The experi- 
mental data were compared with theoretical calcula- 
tions es standard hydrogenic model and para- 
metrized Hartree-Slater cross-sections. Best agree- 
ment between theory and experiment were observed 
for experiments performed in diffraction mode (image 
coupling) with the probe convergence angie (0. 84 
mrad) much smaller than the spectrometer collection 
angle (6.84 mrad). In addition, specimen thicknesses 
from the region of microanalysis were measured by 
convergent beam electron diffraction. Absolute cross- 
section based on these measurements are also cur- 
rently being determined. 10 refs., 2 figs. 
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PB91-225110/GAR PC A03/MF A01 
Bureau of Mines, Amarillo, TX. Helium Field Oper- 


ations. 
jass rometer Method for Determining 
Helium in the Parts-Per-Million to 10-Percent 


ange. 
Rept. of investigations/1991. 
P. W. Holland. 1991, 15p BUMINES-RI-9359 
See also PB-252 474. Library of Congress catalog card 
no. 90-27339. 


The U.S. Bureau of Mines has developed a mass spec- 
trometer method for determining helium in the parts- 
per-million to 10-pct range to an accuracy of + or- 1 

t. The method employs a mass spectrometer, an 
inlet system utilizing a chromatographic aye a 
valve, and an activated coconut charcoal trap cooled 
with liquid nitrogen. Gravimetrically prepared stand- 
ards of helium in nitrogen were used to demonstrate 
the linearity of the method over the concentration 
range of 10 ppm to 10.66 pct helium. 
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TIB/A91-01000/GAR PC E09 
Technische Univ. Berlin (Germany, F.R.). Fachbereich 
19 - Elektrotechnik. 

FET-Gassensoren mit Heteropolysil hicht 
und auf heterogen-katalytischer Basis. Abschiuss- 
bericht. (FET gas sensors with heteropolysiloxane 
films and on a heterogeneous catalytic basis. Final 


report). ; 

J. Lin, S. Moeller, T. Mueller, H. Stein, and E. 
Obermeier. 1990, 65 

Contract BMFT 13AS0057 

In German. 





Within the framework of a joint research project, a ca- 
pacitive gas sensor for SO sub 2 detection was devel- 
oped on the basis of a thin-film capacitor with interdigi- 





tal structure and gas-sensitive dielectric. IDK compo- 
nents were engineered with different electrode ge- 
ometries with 2.5 mue m breadth and 2.5 mue m dis- 
tance and 5, 10 and 15 mue m respectively. Compo- 
nent development with regard to IDK basic data was 
supported by simulation computations. Two SO sub 2 - 
sensitive films on the basis of organically modified sili- 
cates were employed which allow the determination of 
SO sub 2 contents in air in the concentration ranges up 
to 500 vpm and up to approx. 6,000 vpm respectively. 
For the determination of the sensor characteristic, 
computer-conirolled humidity and gas measuring sets 
were constructed in which the sensor characteristics 
as a function of the different influence variables could 
be registered within the temperature range between 
10 deg C and 70 deg C. At an operating temperature of 
30 deg C and a measuring frequency of 10 kHz, the 
sensors for low SO sub 2 concentrations show a ca- 
pacitance swing of approx. 14% (0-500 vpm), and 
those for high concentrations a capacitance swing of 
approx. 75% (0-6,000 vpm). It was possible to optimize 
the sensors so as to render the transverse sensitivity 
to air humidity and other gases such as CO, CO sub 2, 
NH sub 3 and CH sub 4 negligible. The sensors oper- 
ate hysteresis-free and are marked by low answering 
and decay times (<30 s). The possible fields of appli- 
cation of the developed sensors are, for instance, in 
workplace monitoring, leakage detection in gas piping 
systems, mineral oil and plastics industries and in the 
large-scale monitoring of SO sub 2 emissions. (orig.). 
(Copyright (c) 1991 by FIZ. Citation no. 91:001000.) 
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TIB/A91-01007/GAR PC E14 
Hanover Univ. (Germany, F.R.). Fachbereich Physik. 
Entwicklung eines UV-laserspektroskopischen 
Nachweisverfahrens fuer OH-Radikale und spek- 
troskopische Untersuchungen an Spurengasen 
unter troposphaerischen Bedingungen. (Develop- 
ment of a UV-laser spectroscopic detection 
method for OH radicals and spectroscopic studies 
of trace gases under tropospheric conditions). 
Diss. (Dr.rer.nat). 

C. Leonard. 9 Jan 90, 113p 

In German. 


The paper describes the development of a long-path 
absorption technique with a double frequency RC- 
laser system for the detection of tropospheric OH radi- 
cals. A frequency modulation method is applied for 
sensitivity enhancement, and the possibilities and 
limits of this method shown. The spectra of tropo- 
spheric trace gases (SO sub 2 , CS sub 2 , CH sub 2 O) 
are plotted in the range of the OH absorption lines at 
atmospheric pressure and a reduced pressure, and the 
influence of temperature on the SO sub 2 spectrum is 
examined. The dependence of the SO sub 2 pressure 
broadening parameter on the used carrier gas is exam- 
ined in the UV spectral range and interpreted within the 
framework of the Anderson-Tsao-Curnutte theory. Ap- 
plications of the results for spectroscopic analyses in 
the atmosphere are discussed. (orig.). (Copyright (c) 
1991 by FIZ. Citation no. 91:001007.) 
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TIB/B91-00999/GAR MF E07 
Mainz Univ. (Germany, F.R.). Fachbereich 19 - Chemie 
und Pharmazie. 

Analytik eines Gasoels unter besonderer Berueck- 
sichtigung der polyzyklischen Aromaten. (Analyt- 
ics of a gas oil with particular regard to polycyclic 
aromatics). 

Diss. (Dr.rer.nat). 

H.G. Prskawetz. 19 Oct 89, 196p 

In German. 

Microfiche only. 


The paper treats the analysis of a high-boiling gas oil 
derived from North Sea oil, whereby the analysis of po- 
lycyclic aromatic hydrocarbons is given particular con- 
sideration in view of their far-reaching importance as 
environmental carcinogens. The applied methods con- 
centrate on multistage chromatographic analysis tech- 
niques such as column lagen. oa | high-pres- 
sure liquid chromatography, supercritical liquid chro- 
matography and gas chromatography. (orig.). (Copy- 
right (c) 1991 by FIZ. Citation no. 91 0009993 
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TIB/B91-01041/GAR PC E14 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Inst. fuer Radiochemie. 


Untersuchungen an immobilisierten Porphyrinder- 
ivaten zur Entwicklung Cadmium-senitiver Schich- 
ten fuer einen optisch-chemischen Sensor. (Stud- 
ies on immobilized porphyrinderivatives for the 
development of cadmium-sensitive layers to be 
— in an optical-chemical sensor). 

iss. 
R. Czolk. Feb 91, 121p Rept no. KFK--4811 
In German. 
TIB: ZA 5141(4811). 


The aim of this work was to develop an optical-chemi- 
cal sensor for the reversible detection of cadmium by 
immobilizing a reagent dye onto or into a polymeric 
matrix. Using the water-soluble 5,10,15,20-meso- 
tetra(p-sulphonatophenyl)porphyrin (TPPS), a spectro- 
photometric method was developed for the detection 
of cadmium(Il)-ions in aqueous, alkaline solutions (pH 
= 9,0; duration of complexation: 20 minutes; detection 
limit: c sub min = 6x10 (-8) mol/l). As a result of the 
different absorption spectra of various metal-porphyrin 
species selectivity is increased when statistical evalua- 
tion methods are used. VA-Epoxy - a cross-linked 
poly(vinylacetate) - and poly(vinyichloride) were used 
as polymeric matrices. The absorbance of six different 
sensors produced with the VA-Epoxy-powder shows a 
standard deviation of 6.2%. TPPS is immobilized with 
a spacermolecule (1,3-diaminopropane). The re- 
sponse time is about the same as in an aqueous solu- 
tion. Complexation is reversible. The long-term stability 
is about 7 days (decrease in absorbance by 7.1%). 
The optimum pH-value for the complexation is shifted 
into the alkaline region. The detection limit of the 
sensor is c sub min = 13 mue mol/l. The immobilized 
dye also shows the characteristic absorption spectra 
of various metal-porphyrin-complexes. The thickness 
of produced PVC-layers on a glassplatelet was less 
than 10 mue m (standard deviation: 17.4%; n=26). 
Sensors with the hydrophobic 5,10,15,20-meso-tetra- 
phenylporphyrin (TPP) have a long-term stability of 12 
days and a response time of more than 8 hours. Sen- 
sors with the hydrophilic TPPS attain a response time 
of about 20 minutes and show a constant absorbance 
of the cadmium-complex already above pH = 6.5. The 
detection limit is c sub min = 1.9x10 (-5) mol/l. The 
long-term stability is limited by the leaching of the dye. 





py bere (Copyright (c) 1991 by FIZ. Citation no. 
91:001041.) 


Basic & Synthetic Chemistry 
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AD-A237 223/3/GAR PC A01/MF A01 
Massachusetts Inst. of Tech., Cambridge. 

Simulation of Large Deformation in Glassy Atactic 
Polypropylene. 

Abstract. 

P. H. Mott, A. S. Argon, and U. W. Suter. 31 May 91, 
3p 


A static, atomistic model has been used to study the 
stress-strain behavior of glassy, atactic polypropylene 
well beyond the yield point. The polymer is modelled 
as a single chain of carbon atoms with pendant hydro- 
gen atoms and methyl groups, packed using a periodic 
parallelepiped continuation condition (initially an 18.5 
angstrom cube) at a potential energy minimum. Defor- 
mation is simulated by imposing small strain steps on 
the periodic box, minimizing the system energy at the 
end of each step, which causes the polymer to seek a 
new conformation. Molecular movement can occur 
only by rotation around the skeletal C-C bonds; all 
bond lengths and angles are fixed. 


158,219 

AD-A237 461/9/GAR PC A01/MF A01 
California Inst. of Tech., Pasadena. Div. of Chemistry 
and Chemical Engineering. 

New Synthetic Receptor Derived from Bridged 
Anthracenes. 

Final rept. 1 May 88-31 Dec 90. 

D. A. Dougherty. 29 May 91, 5p 

Contract N00014-88-K-0259 


The major goal of the present contract was to develop 
new insights into the forces responsible for the asso- 
ciation of organic molecules so often seen in biological 
systems (eg., enzyme-substrate, antibody-antigen, 
neuroreceptor-neurotransmitter interactions). To this 
end, a series of water-soluble organic molecules with 
well-defined hydrophobic binding sites was prepared, 
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and the being characteristics of several structures 
were evaluated. The most significant discovery of the 
investigations was the demonstration of the impor- 
tance of the cation-pi (or, alternatively, ion-dipole ) 
interaction in producing tight, oriented meron Ae a 
wide variety of onium type agents. High field NMR was 
the primary tool used to establish the cation-pi interac- 
tion as a potent force for binding in both aqueous and 
organic media. 
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AD-A237 478/3/GAR PC A04/MF A01 
Oak Ridge National Lab., TN. 

e lon Formation with Electron Impact to Si- 


mu 

Final rept. Jul 87-Dec 90. 

P. G. Datskos, L. A. Pinaduwage, L. G. 
Christophorou, and J. G. Carter. Dec 90, 66p 
Contract MIPR-FY1455-88-N065 


The report describes the electron capture properties 
and ensuing fragmentation pattern of 11 chemical 
agent simulants: (1) DMMP (2) DIMP (3) nBM (4) 

LES (5) MS (6) TEP (7) DMP (8) DESCLMP (9) 
DECLP (10) DECLMP (11) DECyMP. The electron at- 
tachment coefficient and drift velocity of the negative 
ions were measured by three techniques (1) time of 
flight mass spectrometry (2) electron swarm with pulse 
height analysis and (3) electron swarm with pulsed 
Townsend method. 
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AD-A237 539/2/GAR PC A02/MF A01 

University of Southern California, Los Angeles. Loker 

Hydrocarbon Research Inst. 
| Dimerization of 3, 


ing 
phenyl-4,8-divinyl-1,5-dioxa-2,6-disilacyclooctane 
and Synthesis of 2,24,4-Tetraphenyi-6-vinyl-1,3- 
dioxa-2,4-disilacycioh 
Interim technical rept. 
Y. T. Park, G. Manuel, R. Bau, D. Zhao, and W. P. 
Weber. 1 Jul 91, 8p 
Contract N00014-89-J-1961 
Availability: Pub. in Organometallics, vi0 n5 p1586- 
1591, 1991. Available to DTIC users only. No copies 
furnished by NTIS. 


We wish to report the bromide ion catalyzed dimeriza- 
tion of 3,3-diphenyl-6-oxa-3-silabicyclo hexane to yield 
a mixture of cis- and trans-2,2,6,6-tetraphenyl-4,8-di- 
vinyl-1,5-dioxa-2,6-disilacyclooctane. This high-yield 
reaction is carried out at 80 deg C in a mixed solvent 
system of acetone and benzene. The ratio of cis-ll to 
trans-Il is found to be highly dependent on the exact 
solvent composition used. Mixtures of cis-lI and trans- 
ll with compositions from 9/91 to 32/68 were ob- 
tained. The nature of this solvent effect is not under- 
stood. The molecular weight of Il has been determined 
by mass spectroscopy. 
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AD-A237 578/0 Not available NTIS 
Indiana Univ.-Purdue Univ. at Indianapolis. Dept. of 
Chemistry. 

General Synthesis of 1-Al vinyipyridinium 
lons. Alkylation of 4-Viny! ine with Primary 
Alkyl! Triflates. 

W. K. Fife, P. Ranganathan, and M. Zeldin. 1990, 4p 

Availability: Pub. in Jni. of Organic Chemistry, v55 n21 
p5610-5613 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


1-Alkyl-4-vinylpyridinium ions (A4VP,1) are potentially 
important precursors to poly(1-alkyl-4-vinylpyridin- 
iums) (PA4VP, 2). PA4VP are well-known, versatile 
polymeric materials. They have been widely studied 
and have found use as polyelectrolytes, surfactants, 
enzyme mimics, and immobilization media for biomole- 
cules and electroactive assemblies. Synthesis has 
usually been accomplished by alkylation of poly(4-vin- 
ylpyridine). This convenient method only becomes lim- 
iting when complete alkylation of pyridine residues or 
introduction of two or more different N-alkyl groups be- 
comes an issue. In these cases, polymerization of 
either one kind of monomer or mixtures of monomers 
with different alkyl groups, assures formation of com- 
pletely alkylated species with single or multiple alkyl 
groups as desired. 
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AD-A237 644/0/GAR 
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PC A02/MF A01 
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Naval Weapons Center, China Lake, CA. 

Decomposition Mechanisms of Antimony Source 

— for Organometallic Vapor-Phase Epi- 
xy. 

Technical rept. 

C. A. Larsen, R. W. Gedridge, S. H. Li, and G. B. 

Stringfellow. Dec 90, 8p Rept no. NWC-TR-90-1 


No abstract available. 
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AD-A237 665/5/GAR PC A03/MF AO1 
Indiana Univ.-Purdue Univ. at Indianapolis. Dept. of 
Chemistry. 

Synthetic P-Nitrophenyi Esterase with Remarkable 
Substrate Selectivity. 

Technical rept. 

W. K. Fife, S. Rubinsztajn, and M. Zeldin. 1 Jun 91, 
16p Rept no. TR-14 

Contract N00014-91-J-1434 


A new linear polymer, poly(1,1,3,3,-tetramethyl-7-(-4 
pyridinyl)-7-aza-2-oxa-1,3-disiladecane, 4, recently 
prepared and characterized in our laboratory, has 
been evaluated as a catalyst for hydrolysis of p-nitro- 
phenyl esters. This synthetic material not only exhibits 
high levels of catalytic efficiency and conforms to the 
Michaelis-Menten model, but it also demonstrates 
enzyme-like specificity for esters derived from acids of 
moderate chain length with p-nitrophenyl tetradecan- 
oate (C14) the optimum substrate. 
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AD-A237 716/6/GAR PC A03/MF A01 
Laser Photonics Technology, Inc., Amherst, NY. 
Chemical Processing of Novel Multifunctional Ma- 
terials for Sensor Protection against Laser 
Threats. 

Final rept. 15 Sep 90-15 May 91. 

R. Burzynski, and M. K. Casstevens. 14 May 91, 28p 
AF011-FR-LPT91, AFOSR-TR-91-0587 

Contract F49620-90-C-0082 


There is an immediate need for the development of 
materials that could function to protect human vision 
and light sensitive equipment from laser based weap- 
ons. The goal of the just concluded research was to 
synthesize a compound that would incorporate a non- 
linear two photon absorbing functional group adjacent 
to a photoreactive moiety. This innovative approach 
would lead to broad band high optical transparency at 
lower power levels and efficient and fast attenuation at 
higher power levels. The use of organic compounds in 
this application ensures that the molecular structure 
could be further optimized by careful adjustment of the 
molecular structure. The synthesized compound, an- 
thracene leuconitrile, was found to be photochemically 
unstable and took an inappropriately long time for the 
— from the absorbing to the transmitting 
lorm. 
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AD-A237 883/4/GAR PC A03/MF A01 
California Univ., Los Angeles. Dept. of Chemistry. 
‘Mixed’ Metallic-lonic Clusters of the Silver/Silver 
lodide. 

Technical rept. 

C. K. Fagerquist, D. K. Sensharma, and A. El-Sayed. 
5 Jul 91, 47p Rept no. TR-70 

Contract N00014-89-J-1350 


We have sputtered isotopicall enriched silver foil (107) 
Ag in the source of a double-focusing mass spectrom- 
eter (reverse geometry) in the presence of methyl 
iodide vapor. We have detected the formation of a 
series of iodinated positively and negatively charged 
silver clusters of formula (AgXIY)k along with the 
purely metallic charged clusters. 
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PB91-218925/GAR PC A03/MF A01 
Crystal Systems, Inc., Salem, MA. 

Growth of Beta-Barium Borate (Beta-BaB204) 
Crystals via Mass Transport. 

C. P. Khattak. Sep 88, 33p NSF/ISI-88104 

Grant NSF-ISI87-60821 

Sponsored by National Science Foundation, Washing- 
ton, DC. Directorate for Scientific, Technological, and 
International Affairs. 


Beta-barium borate (beta-Ba204) has excellent nonlin- 
ear optical properties. Large transparency range (190 - 
3500 nm), large nonlinear coefficient, high damage 
threshold and efficient fifth harmonic generation of 
1064 nm Nd:YAG radiation at 212.8 nm make it a 
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unique material for optical applications. Current avail- 
ability of beta-BaB204 crystals is limited in size and op- 
tical quality. A six-month program was undertaken to 
evaluate the feasibility of growing beta-BaB204 crys- 
tals using a modification of the Heat Exchanger 
Method (HEM). Directional solidification from excess 
B203 flux compositions was carried out, and depend- 
ing upon the experimental parameters polycrystalline, 
BaB204, beta-BaB204, alpha-BaB204, and glass 
phases were formed. The mechanism for growth of the 
desired beta-BaB204 was established. High optical 
quality platelets were grown while minimizing second- 
ary phases. The understanding of the growth mecha- 
nism, when applied to larger charge sizes, should 
allow growth of high-quality large beta-BaB204 crys- 
tals from flux using HEM. 
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PBS1-222778/GAR PC A03/MF A01 
Government Industrial Development Lab., Hokkaido, 
Sapporo (Japan). 

Reports of the Government Industrial Develop- 
ment Laboratory, Hokkaido, Vol. 53, March 19971. 
c1991, 39p 

Text in Japanese with English abstracts. See also 
— of this document are not fully 
legible. 


Contents: Rare metals, its use and problems; Separa- 
tion of rare metals by solvent extraction; Synthesis of 
new chelate extractants; Distribution of N-alkylcar- 
bonyi-N-phenylhydroxylamines between carbon tetra- 
chloride and aqueous phase; Extraction of divalent 
meta! ions with alkylcarbonyl substituted N-phenylhy- 
droxylamines; Extraction of aluminum, gallium, indium 
and iron (II!) with alkylcarbonyl substituted N-phenylhy- 
droxylamines; Extraction and separation of lanthanoid 
ions with long chain alkyl substituted phenylhydroxyla- 
mines; Flow-injection analysis of vanadium with N-hex- 
anoyl-N-phenylhydroxylamine and Triton X-100. 
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PB91-222786/GAR PC A07/MF A02 
Government Industrial Research Inst., Shikoku, Taka- 
matsu (Japan). 

Memoirs of the Government Industrial Research 
Institute, Shikoku, No. 20, March 1991. Studies on 
Specific Adsorption of Lithium lons onto Spinel- 
bi Manganese Oxide. 

c1991, 12 


See also PH90-269044. 


Contents: Adsorptive Properties of Manganese Oxides 
Prepared by Using Different Kinds of Introducing lons; 
Adsorptive Properties of Spinel-Type Manganese 
Oxide (lambda-MnO2) Prepared by Solid-Phase Reac- 
tion; Topotactic Insertion of Lithium lons in lambda- 
MnO2 Involving Redox Reaction; Electrochemical 
Study of Lithium lon Insertion; The pH Titration Study 
of Lithium lon Insertion in lambda-MnO2; Recovery of 
Lithium from Sea Water by Manganese Oxide Adsorb- 
ent. 
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PB91-222885/GAR PC E05/MF E05 
Science and Engineering Research Council, Dares- 
bury (England). Daresbury Lab. 

X-ray Diffraction Studies of Single and Mixed n-Al- 
oe in the Homologous ries C18H38 to 


A. R. Gerson, K. J. Roberts, and J. N. Sherwood. 
Nov 90, 9p DL/SCI/P728E 

Presented at the American Institution of Chemical En- 
gineers Symposium ‘Particle Design via Crystallisa- 
tion’, Chicago, IL., November 11-16, 1990. Prepared in 
cooperation with University of Strathclyde, Glasgow 
(Scotland). Dept. of Pure and Applied Chemistry. 


The unit cells and lattice parameters for n-alkanes in 
the homologous series C(18)H(38) to C(28)H(58) have 
been investigated using high resolution synchrotron X- 
ray powder diffraction. The single homologues have 
been found to conform to the structural patterns pre- 
dicted by Nyburg and Potworowski (1973) with the ex- 
ceptions of C(24)H(50) and C(26)H(54). C(24)H(50) 
has been found from “—? crystal data to have a 
pseudo-monoclinic unit cell (Z=2) with a c-parameter 

proximately two molecules long. Examination of n- 
alkane mixtures reveal several different phases. 
Waxes crystallized from real diesel fuels display a dis- 
ordered orthorhombic structure at low average chain 
lengths with a different phase being present at higher 
average chain lengths. 
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PB91-222943/GAR PC E05/MF E05 


Science and Engineering Research Council, Dares- 
bury (England). Daresbury Lab. 

Probing the Structure of Solids in a Liquid Environ- 
ment: A Recent ‘In-situ’ Crystallisation Experiment 
Using High Energy Wavelength Scanning X-ray Dif- 
fraction. 

S. E. Doyle, A. R. Gerson, K. J. Roberts, J. N. 
Sherwood, and T. Wroblewski. Feb 91, 12p DL/SCI/ 
P738E 

Prepared in cooperation with University of Strathclyde, 
Glasgow (Scotland). Dept. of Pure and Applied Chem- 
istry. 


Structural development associated with the crystalliza- 
tion of n-eicosane is probed in-situ, using High Energy 
Wavelength Scanning X-ray Diffraction (HEWSXRD) at 
the synchrotron radiation source at HASLAB, FRG. 
Preliminary data reveal confirmatory evidence for an 
undefined structural phase transformation close to the 
melting point which is probably related to increased 
molecular disordering as a function of temperature. 
The experiment confirms that information on the struc- 
ture of crystalline particles can be obtained in-situ as 
they form. 
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PB91-222968/GAR PC E05/MF E05 
Science and Engineering Research Council, Dares- 
bury (England). Daresbury Lab. 

Use of Synchrotron Radiation in the Study of 
Structural and Kinetic Aspects of Crystallisation. 
D. Cunningham, R. J. Davey, A. R. Gerson, K. J. 
Roberts, and R. Ristic. Feb 91, 24p DL/SCI/P741E 
Presented at the symposium ‘Particle Design via Crys- 
tallisation’, Chicago, IL., November 11-16, 1990. Pre- 
pared in cooperation with University of Strathclyde, 
Glasgow (Scotland). Dept. of Pure and Applied Chem- 
istry. 


The development of new crystalline products is in- 
creasingly dependent on their structural characteris- 
tics which determine such properties as morphology, 
polymorphic form, purity and surface chemistry. This 
contribution reviews the application of intense X-rays 
available at the Synchrotron Radiation Source at 
Daresbury, UK to a range of crystallization phenom- 
ena. New insight is provided concerning the structure 
of the solution - crystal interface, the structural basis of 
habit modification and growth rate dispersion and crys- 
tallization from solution. 
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PB91-222976/GAR PC E05/MF E05 
Science and Engineering Research Council, Dares- 
bury (England). Daresbury Lab. 

X-ray Analysis of Changes to the Atomic Structure 
Around Ni Associated with the Inter-Diffusion and 
Mechanical Alloying of Pure Ni and Mo Powders. 
G. Cocco, S. Enzo, N. T. Barrett, and K. J. Roberts. 
Mar 91, 40p DL/SCI/P742E 

Prepared in cooperation with Sassari Univ. (Italy), 
Venice Univ. (Italy), and University of Strathclyde, 
Glasgow (Scotland). 


By probing the bulk and local structure using X-ray dif- 
fraction and X-ray absorption spectroscopy respec- 
tively a detailed picture has been built up of the atomic 
processes associated with the mechanical alloying 
(MA) of pure metallic powders of Ni and Mo. From a 
careful analysis using an atomic subshell analytical 
model the authors show that the Ni (fcc) atoms are 
totally involved in the alloying reaction with Mo (bcc) 
atoms taking up substitutional positions in the Ni (fcc) 
lattice. Prior to the formation of the amorphous phase 
at milling times approximately equal to 10 h an inter- 
mediate and highly distorted NiMo phase forms with an 
internal strain of approximately equal to 0.0021. The 
release of this strain corresponds to an increase in the 
Mo content in the alloy with milling time, the nucleation 
of the amorphous phase and the subsequent loss of 
long range order of the Ni lattice breaks down. The 
resultant amorphous phase closely resembles delta- 
NiMo and after milling times approximately equal to 54 
h has a nominal composition of Ni(50)Mo(38). Its for- 
mation is associated with Mo in a residual but distorted 
bec environment characterized by a particle size of ap- 
proximately equal to 70 nm and an internal strain of 
0.0018. The detailed local structure around Ni atoms 
during this annealing process is presented and dis- 
cussed. 
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PB91-223040/GAR PC E05/MF E05 





Science and Engineering Research Council, Dares- 
bury (England). Daresbury Lab. 

In-situ X-ray Diffraction Studies of Lead Dioxide in 
Sulphuric Acid during Potential Cycling. 

M. E. Herron, K. J. Roberts, S. E. Doyle, J. 
—- and F. C. Walsh. May 91, 17p DL/SCI/ 


Prepared in cooperation with Southampton Univ. (Eng- 
land), University of Strathclyde, Glasgow (Scotland), 
Warwick Univ., Coventry (England), and Portsmouth 
Polytechnic (England). 


Changes in the phase composition of lead dioxide de- 
posited on platinum have been studied via an in-situ X- 
ray diffraction technique using synchrotron radiation. 
The lead dioxide was deposited from an aqueous 0.1 
M Pb(NO3)2 solution at 20C and contained a mixture 
of alpha-PbO2 and beta-PbO2 phases. An electro- 
chemical cell was used to follow phase transforma- 
tions of the electrode in-situ under controlled potential 
conditions in 1 M H2SO04 at 20C. Reduction to PbSO4 
and reoxidation to PbO2 could be followed over a 
number (<50) of such redox cycles. Under the experi- 
mental conditions, the PbO2 deposit showed a rela- 
tively a degree of reversibility to PbSO4. The alpha- 
Ho phase was systematically transformed to beta- 
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PB91-223057/GAR PC E05/MF E05 

Science and Engineering Research Council, Dares- 

bury Lay te Daresbury Lab. 

Phase Composition and Morphology of Particu- 

— Crystallised within the Na2CO3-Na2SO04-H20 
ystem. 

P. Meenan, K. J. Roberts, and J. N. Sherwood. Jun 

91, 13p DL/SCI/P761E 

Presented at the European Conference on Crystal 

Growth (3rd), Budapest (Hungary), May 5-11, 1991. 

Prepared in cooperation with University of Strathclyde, 

— (Scotland). Dept. of Pure and Applied Chem- 

istry. 


A re-examination of the Na2CO3-Na2SO04-H20 
system using X-ray powder diffraction, Scanning Elec- 
tron sen (SEM) and Energy Dispersive X-ray 
Microanalysis (EDX) is presented. Predictions of equi- 
librium external morphology based on crystal structural 
information of the various salt components present are 
highlighted and compared to the various observed 
morphologies. 
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PB91-226159/GAR PC A04/MF A01 
rae Research Associates, Inc., Salt Lake City, 


Silicon Nitride. 

Final rept. on Phase 1. 

J. K. Weeks, and N. Chevreau. 31 Jul 88, 69p NSF/ 
ISI-88155 

Grant NSF-ISI-8760932 

Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


Silicon nitride is a principal component of advanced 
ceramics. A popular method of producing silicon ni- 
tride is by the reaction of +. and silicon metal at 
temperatures above 1200 C. The objective of the re- 
search was to demonstrate the feasibility of using tran- 
sition metal catalysts to reduce the temperature re- 
quired for nitridation. Silicon metal was combined with 
various metals and reacted with ammonia and hydro- 
gen while monitoring the weight gain of the silicon 
metal. Nickel was found to be effective at promoting 
the nitriding reaction at temperatures as low as 990 C. 
A 41% increase in weight was observed after 8 hours 
at 1100 C in an ammonia/hydrogen atmosphere. Dis- 
persed oxides in the nickel metal were found to en- 
hance the catalytic effectiveness. 


Industrial Chemistry & Chemical 
Process Engineering 
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TIB/A91-01004/GAR PC E09 
Technische Hochschule Darmstadt (Germany, F.R.). 
Inst. fuer Chemische Technologie. 


Entstehung und chemische Natur von Koksabla- 
gerungen bei typischen Kohlenwasserstoffreak- 
tionen an sauren monofunktionellen Zeolithkataly- 
satoren. (Formation and chemical nature of coke 
depositions in typical hydrocarbon reactions in 
acidic monofunctional zeolite catalysts). 

K. Belendorff, G. Buchenhorst, and J. Haas. 1990, 


54p 
Contract BMFT 030110 
In German. 


The paper examines the influences of different pre- 
treatment methods on the catalytic behaviour of mor- 
denite and ZSM-5. To this purpose, the mordenite was 
treated with hydrochloric acid, treated hydrothermally 
or doped with platinum under different conditions. 
— variation of the synthesis conditions different 
crystal sizes were created in the ZSM-5 catalysts. A 
further goal was the examination of the connections 
between activity, selectivity and stability (useful life) of 
the catalyst and the coke quantity formed during the 
reaction. To this end, the catalytic behaviour of H-mor- 
denite was studied under different reaction conditions. 
Furthermore, the reaction technological results of the 
differently modified zeolites were correlated with SIMS 
analysis data of these catalysts. With SIMS it was pos- 
sible to prove that the coke depositions are situated in 
the regions close to the surface of the mordenite crys- 
tallites. As the SIMS analyses only show a low surface 
covering with carbon atoms, the poor blockage 
through coke cannot in itself suffice as an explanation 
for the deactivation. The necessary conclusion rather 
seems to be that the deactivation is caused by the ob- 
served changes of the crystallite surface during the re- 
action. This change in the lattice framework is con- 
nected with the chain synthesis reactions which finally 
lead to coke and crack products. (orig./EF). (Copyright 
(c) 1991 by FIZ. Citation no. 91:001004.) 


Photo & Radiation Chemistry 
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AD-A237 131/8/GAR PC A03/MF A01 
Bowling Green State Univ., OH. Center for Photo- 
chemical Sciences. 

Photolysis Within the Absorption Band Contour 
= Isocyanide: Vibrational Overtone Acti- 
vation. 

S. Hassoon, N. Rajapakse, and D. L. Snavely. 23 
May 91, 13p Rept no. TR-6 

Contract N00014-88-K-0664 


The photoisomerization of methyl isocyanide to form 
acetonitrile induced by excitation into the fourth (about 
1 kcal/mole above the activation barrier) and fifth 
(about 8 kcal/mole above the barrier) C-H stretch vi- 
brational overtone levels is reported. Four photolysis 
wavelengths within the 5-0 band contour and three 
within the 6-0 contour were selected. The specific rate 
constant, k(E), derived from Stern-Volmer plots with in- 
creasing excitation energies selected from across the 
rotational band contours, increase monotonically. The 
experimental k(E) agree with RRKM calculated values. 
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AD-A237 261/3/GAR PC A03/MF A01 
Emory Univ., Atlanta, GA. Dept. of Chemistry. 
Photochemistry of Dimethyl Cadmium on Quartz 
and Silicon Surfaces. 

Technical rept. no. 2, 1 Jun 90-31 May 91. 

S. P. Lee, and M. C. Lin. 26 Feb 91, 21p 

Contract N00014-89-J-1235 


The photochemistry of adsorbed dimethyl cadmium at 
submonolayer levels on a fused quartz and a Si(111) 
single crystal surface has been investigated at 193 and 
248 nm using a rare-gas fluoride excimer laser. The 
desorbed gaseous products, which include CH2, CH3, 
CH4, C2H4, C2H5, C2H6, Cd, CH3Cd and (CH3)2Cd, 
have been detected by time-of-flight mass spectrome- 
try by means of either electron impact or resonance- 
enhanced multiphoton ionization. The translational en- 
ergies of these desorption products could be charac- 
terized in terms of Maxwell-Boltzmann temperatures, 
TMB’s, which depend strongly on sample dosage (sur- 
face coverage), laser fluence, photon —- and the 
nature of the substrates employed. The TMB’s of the 
C1- and C2-hydrocarbon species were found to be 
much lower than those of Cd, CH3Cd and (CH3)2Cd, 
suggesting that the electronic excitation/relaxation 
mechanism may be involved in the desorption of these 
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metal/metal-containing species. A similar mechanism 
is not available for the desorption of the hydrocarbon 
products. A realistic mechanism is pri for the 
UV-photochemistry of adsorbed (CH3)2Cd. 


158,240 
AD-A237 566/5 Not available NTIS 
Indiana Univ.-Purdue Univ. at Indianapolis. Dept. of 


Chemistry. 
New T Catalysts: Silanes and Silox- 


anes Functionalized with 4-(Dialkylamino)pyridine 
Moieties. 


Technical rept. 

S. Rubinsztajn, M. Zeldin, and W. K. Fife. 1990, 4p 
Rept no. TR-8 

Contract N00014-91-J-1434 

Availability: Pub. in Macromolecules, v23 n17 p4026- 
4027 1990. Available only to DTIC users. No copies 
furnished by NTIS. 


New silane monomers, which contain the 4- 
(dialkylamino)pyridine (DAAO) function, have been 
syn ized by hydrosilylation. The products were 
characterized by elemental analysis, infrared and 1H 
and 13C NMR spectroscopy, and gas chromatogra- 
phy-mass spectrometry. Hydrolysis-polycondensation 
of the respective difunctional monomers with a basic 
catalyst gave a mixture of linear homopolymer and 
cyclic oligomers from the monomer with a pendant 
DAAP residue and only the linear homopolymer from 
the monomer with the in-chain DAAP residue. The two 
linear homopolymers have different and unusual solu- 
bility properties in immiscible H2O0/CH2Ci2 medium. 
The effect of pH on solubility and partition behavior of 
both polymers is discussed. These polymers are highly 
effective catalysts for acetylation of 1-methylcyclohex- 
anol with acetic anhydride. 
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AD-A237 882/6/GAR PC A03/MF A01 
Maine Univ. at Orono. Lab. for Surface Science and 


Technology. 
Degradation of Pyromellitic Dianhydride during 
XPS Analysis. 


Technical rept. 

T. Strunskus, C. Hahn, D. Frankel, and M. Grunze. 
15 May 91, 14p 

Contract N00014-89-J-1314 


The degradation of Pyromellitic dianhydride (PMDA) 
under x-ray exposure has been studied by X-ray Photo- 
electron Spectroscopy (XPS) and Fourier Transform 
Infrared Absorption Reflection Spectroscopy 
(FTIRAS). The data indicate cleavage of the anhydride 
rings and emission of CO and CO2 molecules into the 


vacuum. 
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DE91013614/GAR 
Argonne National Lab., IL. 
Isotope effect studies at high temperatures oz the 
flash or laser photolysis-shock tube (FP or LP-ST) 
technique. 

J. V. Michael. 1991, 27p ANL/CP-71623, CONF- 
910402-18 

Contract W-31109-ENG-38 ; ; 
American Chemical Society (ACS) national meeting 
(201st), Atlanta, GA (USA), 14-19 Apr 1991. Spon- 
sored by Department of Energy, Washington, DC. 


During the past five years, the flash or laser photolysis- 
shock tube (FP or LP-ST) technique has been used to 
measure absolute thermal biomolecular rate constants 
in a previously difficult temperature range, (approxi- 
mately)700--2500 K. The technique is described. Pro- 
tonated and deuterated versions of six reactions have 
been studied to date. The reactions are C(sub 
2)H(C(sub 2)D) + C(sub 2)H(sub 2)(C(sub 2)D(sub 2)), 
O + C(sub 2)H(sub 2)(C(sub 2)D(sub 2)), H(D) + 
O(sub 2), H(D) + H(sub 2)O(D(sub 2)0), O + H(sub 
2)(D(sub 2)), and D(H) + H(sub 2)(D(sub 2)). These 
results are reviewed. In many cases the high tempera- 
ture results can be combined with lower temperature 
results, and the experimental isotope effects can then 
determined over a very large range of temperature. For 
one of the cases to be discussed, namely the isotope 
effect between D + H(sub 2) and H + D(sub 2), the 
range of temperature is from (approximately)200-- 
2000 K. This large range than gives an unprecendent- 
ed opportunity for experimental comparison to theoret- 
ical prediction of isotope effects since data now exist 
(a) at low temperatures where quantum mechanical 
tunneling predominates and (b) at high temperatures 
where tunneling is unimportant. 68 refs., 4 figs., 1 tab. 
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AD-A237 085/6/GAR PC A03/MF A01 

California Inst. of Tech., Pasadena. Dept. of Chemistry. 

Mechanistic Investigation of Nanometer-Scale /Li- 

thography at Liquid-Covered Graphite Surfaces. 

Technical rept. no.11, Jun 90-Jun91. 

= — M. J. Heben, and N. S. Lewis. 31 May 
»eip 

Contract N00014-88-K-0482 


Pulse-induced nanometer-scale lithography has been 
performed on graphite surfaces that are in contact with 
pure water or other organic liquids. Very reproducible 
control over the pit diameter was observed in aqueous 
solutions, and a well-defined voltage threshold was 
also apparent. Near the threshold voltage, 7 ang- 
stroms dia. x 2 angstroms high protrusions were 
formed, while larger initial pulse voltages resulted in 
pits of diameter 20 angstroms. The protrusions were 
stable to imaging, but could be transformed into pits 
with the application of a subsequent voltage pulse. 
These protrusions are probable metastable interme- 
diates in the pit formation process that operates both 
in liquid and gaseous environments. 


158,244 


AD-A237 086/4/GAR PC A02/MF A01 
California Inst. of Tech., Pasadena. Dept. of Chemistry. 
Pulse Induced Nanolithography of Graphite in H20: 
A Road to Chemical Linkages to the Surface. 
Technical rept. Jun 90-Jun 91. 

R. Blumenthal, R. M. Penner, M. J. Heben, and N. S. 
Lewis. 31 May 91, 8p Rept no. TR-12 

Contract N00014-88-K-0482 


The effects of tip-sample bias pulses while within tun- 
neling distances have been investigated for graphite 
Surfaces in contact with dry fluids, fluids containing 
water, and liquid water. In dry fluids, no surface modifi- 
cations were observed at pulse voltages in excess of 
10 V. In fluids containing water, bias pulses exceeding 
a threshold voltage produced pits in the graphite sur- 
face, but the threshold voltage exhibited daily fluctua- 
tions of as much as 5 V. At the threshold for surface 
modification, a typical pit was found to have a diameter 
of approximately 30 angstrom and was 3 angstrom in 
depth. The diameter and depth of the pits increased 
with pulse amplitude above the observed threshold. In 
pure water, a reproducible bias pulse threshold was 
observed, and such pulses yielded dome-like features 
on the surface. 


158,245 


AD-A237 087/2/GAR PC A03/MF A01 
Oregon Univ., Eugene. Dept. of Chemistry. 

Structure and Stability of Un ym | Depos- 
ited Layers on Au(111) Studied by Optical Second 
Harmonic Generation. 

Technical rept. no.5 Sep 89-Jul 91. 

D. A. Koos, and G. L. Richmond. 17 May 91, 29p 
Contract N00014-89-J-1261 


This report details changes in the second harmonic 
optical response from Au(111) during the underpoten- 
tial deposition of Cu, Ag, Pb, and TI. The signal from 
Au(111) exhibits a strong anisotropy that is assigned to 
a coupling of the SH photons with interband transi- 
tions. Underpotential deposition is used to form over- 
layers of foreign metals with precise control of the sur- 
face concentration of adatoms, and the participation of 
the d-like electronic states in binding of metal adsor- 
bates is evidenced in the optical response. We com- 
pare the results from the Au(111)/Cu and the Au(111)/ 
Ag interface with those from the (111) surface of the 
single crystal adsorbates and find that the results are 
consistent with the known electronic structure of the 
metals and geometric structures of the overlayers. In 
the case of lead and thallium deposition, a strong per- 
turbation of anisotropic second harmonic signal is ob- 
served and attributed to the inability of the large ada- 
toms to lattice match with the substrate. The consider- 
ation of domain effects is important for the optical re- 
news to be consistent with recent structural determina- 
ions. 


158,246 


AD-A237 088/0/GAR PC A02/MF A01 
University of Southern California, Los Angeles. Dept. 
of Chemistry. 
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Characterization of Colloidal Species in Sea Water 
by Photon Correlation Spectroscopy. 

Final rept. 1 Aug 88-30 Sep 88. 

E. J. Amis. 12 Jun 91, 6p 

Contract N00014-88-K-0627 


Photon correlation spectroscopy (PCS) has been dem- 
onstrated as a technique for characterization of the 
size and size distribution of colloidal species in sea 
water. Water collected at the Scripps Research Insti- 
tute in La Jolla, CA, was filtered with Nucleopore mem- 
brane filters and the sizes of particles — through 
0.2 micron pore sizes were measured with PCS. The 
colloids were on the order of 200-500 nm radius. The 
very low particle concentration made precise analysis 
of the size distribution and variations very difficult. 


158,247 

AD-A237 092/2 Not available NTIS 
California Inst. of Tech., Pasadena. Div. of Chemistry 
and Chemical Engineering. 

Concerning the Thermodynamics of Molecular 
Recognition in Aqueous and Organic Media. Evi- 
dence for Significant Heat Capacity Effects. 

D. A. Stauffer, R. E. Barrans, and D. A. Dougherty. 
1990, 8p Rept no. TR-3 

Contract N00014-88-K-0259 

Availability: Pub. in Jnl. of Organic Chemistry, v55 n9 
p2762-2767 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


As molecular recognition continues to develop into a 
major focus of modern chemistry, efforts to under- 
stand the fundamental forces involved in noncovalent 
binding are increasing. In abiotic model systems, a 
large number of binding association constants have 
been determined, and these lead naturally to the free 
energies of binding. In principle, evaluation of Ka over 
a significant temperature range can lead through 
standard relations to the enthalpy and entropy of asso- 
ciation. These latter terms can provide insights into the 
physical nature of the binding interaction. For example, 
classical hydrophobic binding is often associated with 
a large, favorable (positive) entropy change due to sol- 
vent ordering effects. 


158,248 

AD-A237 127/6/GAR 
IBM Almaden Research Center, San Jose, CA. 
Electrochemical Contact Adsorption Site Changes 
Driven by Field and Charge Fact and Theory. 
Technical rept. 

M. R. Philpott. 19 Apr 91, 19p Rept no. TR-29 
Contract N00014-82-C-0583 
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When solvated anions like chloride or cyanide adsorb 
on metal electrodes from aqueous media they lost part 
of their solvation shell yielding a direct metal-ion bond. 
For certain anions this ‘contact’ adsorption can occur 
even when the electrode carries net negative charge. 
On the basis of classical electrochemical measure- 
ments and deductive reasoning using simple models, 
electrochemists have evolved a detailed ‘standard 
model’ of the disposition of ions, water, and organics 
adsorbed on the electrode in the range of potentials 
where the electric double layer is thermodynamically 
stable. There is evidence that the anions are physi- 
sorbed. However, it is only in more recent years 
through a variety of in situ probes of vibrational proper- 
ties (FTIR and raman) and geometry (SEXAFS and 
GIXS) that this model is being really tested. 


158,249 

AD-A237 128/4/GAR 

Nationa! Inst. of Standards and Technology (IMSE), 

Gaithersburg, MD. Ceramics Div. 

Spatially and rally Resolved Cathodolu- 

minescence of Hot-Filament Chemical-Vapor-De- 
ited Diamond Particles. 

nterim rept. 

L. H. Robins. 24 Apr 91, 40p Rept no. TR-5 

Contract N00014-90-F-0011 


Spectrally resolved cathodoluminescence (CL) image 
and spatially resolved CL spectra were obtained from 
two specimens grown by hot-filament chemical vapor 
deposition. Each specimen consisted of a large 
number of unconnected diamond particles with cubo- 
octahedral and pseudo-five-fold twinned growth 
habits. The growth temperature was nominally 600 C 
for one specimen and 750 C for the other. In the 1.5- 
3.5 eV range, the spectra are composed of four defect 
and impurity related bands: there are three bands with 
zero-phonon lines at 1.68 eV, 2.156 eV, and 2.325 eV, 
and one broad band centered at 2.85 eV. A weak peak 
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at 5.27 eV, due to exciton recombination, was also ob- 
served. Spectrally resolved images of the two most in- 
tense CL bands, at 2.156 eV and 2.85 eV, were ob- 
tained for several particles. 


158,250 

AD-A237 132/6/GAR PC A03/MF A01 
Bowling Green State Univ., OH. Center for Photo- 
chemical Sciences. 

Vibrational Overtone Spectroscopy of Pyrrole and 
Pyrrolidine. 

Technical rept. 

D.L. Snavely, F. R. Blackburn, Y. Ranatunga, and V. 
A. Walters. 23 May 91, 25p Rept no. TR-7 

Contract N00014-88-K-0664 


The gaseous near infrared and visible absorption 
spectra of pyrrole and pyrrolidine have been measured 
for the first through fourth N-H stretch vibrational over- 
tones and the second through fourth C-H stretch over- 
tones. The C-H overtone features follow the simple 
local mode expression with anharmonicites of 52 cm-1 
for pyrrole and 55 cm-1 for pyrrolidine. Multiple transi- 
tions observed in the N-H stretching regions indicate 
the presence of vibrational coupling to other vibration- 
al modes. For comparison, the visible spectra of neat 
liquid pyrrole, dilutions of pyrrole in carbon tetrachlo- 
ride, and neat liquid pyrrolidine were obtained by direct 
absorption spectroscopy. The pattern of multiple 
peaks for the N-H absorption region appears (shifted 
200 cm-1 to the red) in solution phase pyrrole. This 
shift of all the peaks results from the intermolecular 
interactions of the N-H in the liquid; however, the pres- 
ervation of the peak splittings indicates that this split- 
ting is a result of intramolecular vibrational coupling. 


158,251 

AD-A237 133/4/GAR PC A01/MF A01 
California Univ., Davis. Dept. of Chemistry. 
Discreteness-of-Solvent Effects in Marcus Equa- 
tions in the Mean Spherical Approximation. 
Technical rept. 

L. Blum, and W. R. Fawcett. 20 May 91, 5p Rept no. 
TR-14 

Contract N00014-90-J-1235 


In the Marcus theory of electron transfer the outer 
sphere contribution to the free energy of activation G 
sub os is usually computed from Born continuum di- 
electric formula. The Mean Spherical Approximation 
gives systematic corrections to this quantity, Which for 
a solvent of hard dipolar spheres can be explicitly cal- 
culated. The contributions are of two kinds: The polar- 
ization of the solvent by the charges, and the electros- 
triction effects, which usually are small. the effects of 
ion association are included using recent results for 
sticky potential models. These corrections also can be 
incorporated into the dynamical theories of solvation 
effects. 


158,252 
AD-A237 137/5 Not available NTIS 
California Univ., Irvine. 

FTIR/TDS Studies of Reaction Paths and Surface 
Intermediates Following Multilayer Adsorption of 
Formamide on Ni(111). 

Technical rept. 

Q. Gao, W. Erley, D. Sander, H. Ibach, and J. C. 
Hemminger. 1991, 9p Rept no. TR-27 

Contract N00014-90-J-1180 

Availability: Pub. in Jnl. of Physical Chemistry, v95 n1 
p205-211 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


The adsorption and reaction of HCONH2 and 
HCOND2 molecules on Ni(111) were studied following 
initial multilayer exposures with thermal desorption 
spectroscopy (1S) and reflection absorption infrared 
spectroscopy (RAIR). At 90K, (HCONG2) molecules 
adsorb on Ni(111) forming multilayers. Three molecu- 
lar desorption peaks were observed at 160, 170 and 
190 K, respectively. Heating this system to above 220 
K leads to the decomposition of formamide molecules. 
Two parallel decomposition paths were observed. One 
path leads to the production of NH3, H2, and CO. The 
other path, which is first reported here, gives HNCO 
and H2. Possible surface precursors for the two de- 
composition paths are discussed. The temperature- 
dependent RAIR spectra indicated that NH3 was 
fermed at about 230 K, isocyanic acid HNCO at about 
285 K, and CO at about 285 K. The observed desorp- 
tion temperature from TDS are 260 K for NH3, 325 for 
HNCO, 340 K for hydrogen (H2), and 410 K for CO. 





158,253 

AD-A237 138/3/GAR PC A02/MF A01 
George Washington Univ., Washington, DC. Dept. of 
Chemistry. 

Quantitative Interpretation of Auger Lineshapes 
and Electron/Photon Stimulated Desorption. 

Final rept. 1 Oct 88-28 Feb 91. 

D. E. Ramaker. 28 Feb 91, 7p 

Contract N00014-89-J-1103 


This project has involved a quantitative theoretical in- 
terpretation of electron spectroscopic data with a view 
toward elucidating the chemical environment and elec- 
tronic structure of atoms in the bulk and adsorbed on 
solid surfaces. We have most recently examined XPS, 
XAS, and AES data for the high temperature supercon- 
ductors, and CEELS, AES, and NEXAFS data for che- 
misorbed carbon species on metals. Electron/photon 
stimulated desorption (ESD/PSD) was also of interest. 
Here, an interpretation of spectroscopic data allowed 
for the first quantitative determination of a dissociative 
attachment cross-section on a surface and new knowl- 
edge about the trajectory of the desorbing atom. 


158,254 

AD-A237 147/4 Not available NTIS 
California Inst. of Tech., Pasadena. Dept. of Chemistry. 
Mechanistic Studies of Light-Induced Charge Sep- 
aration at Semiconductor/Liquid Interfaces. 
Technical rept. no. 10, Jun 90-Jun 91. 

N. S. Lewis. 1990, 11p 

Contract N00014-88-K-0482 

Availability: Pub. in Accounts of Chemical Research, 
v23 n6 p176-183 1990. Available only to DTIC users. 
No copies furnished by DTIC. 


No abstract available. 


158,255 

AD-A237 148/2 Not available NTIS 
aa Univ., Eugene. Dept. of Chemistry. 

Optical Second Harmonic Generation as a Probe 
of Electrode Surface Phenomena. 

Technical rept. no. 2, Jan 90-Jan 91. 

G. L. Richmond. 1991, 98p 

Contract N00014-89-J-1261 

Availability: Pub. in Electroanalytical Chemistry, v17 
p87-180 1991. Available only to DTIC users. No copies 
furnished by DTIC. 


No abstract available. 
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AD-A237 149/0 Not available NTIS 
Oregon Univ., Eugene. Dept. of Chemistry. 
Wavelength Dependent Second Harmonic Genera- 
tion from Ag(111) in Solution. 

Technical rept. no. 3, Sep 90-Jun 91. 

R. Georgiadis, and G. L. Richmond. 1991, 7p 
Contract NO0014-89-J-1261 

Availability: Pub. in Jnl. of Physical Chemistry, v95 n7 
p2895-2899 1991. Available only to DTIC users. No 
copies furnished by DTIC. 


We examine the optical second harmonic response in 
the UV, visible, and infrared regions from Ag(111) im- 
mersed in aqueous electrolyte. We find that the 
second harmonic rotational anisotropy, which has 
been shown to be sensitive to the electrode crystalline 
structure, shows a marked wavelength dependence 
which is consistent with the electronic band structure 
for Ag(111). The anisotropy is highly sensitive to elec- 
trochemical potential induced changes in the surface 
electronic properties when the second harmonic fre- 
quency is in the UV region. This is in sharp contrast to 
the potential dependence of the second harmonic re- 
sponse in the visible or infrared region which arises 
entirely from the isotropic susceptibility elements. 


158,257 

AD-A237 150/8 Not available NTIS 
Oregon Univ., Eugene. Dept. of Chemistry. 

Rotational Anisotropy in the Second Harmonic Re- 
sponse from Cu(111) in Aqueous Solution. 
Technical rept. no. 1, Jan-Dec 89. 

V. L. Shannon, D. A. Koos, S. A. Kellar, P. Huifang, 
and G. L. Richmond. May 91, 10p 

Availability: Pub. in Jni. of Physics and Chemistry, v93 
P6434-6440 1989. Available only to DTIC users. No 
copies furnished by DTIC. 


Rotational anisotropy in the second harmonic re- 
sponse has been measured for a Cu(111) electrode in 
solution. A 3-fold symmetric pattern is observed for the 


p-polarized response which does not change in form 
or in magnitude as a function of bias potential. These 
results are compared with similar studies of Ag(111) 
electrodes in solution and studies of Cu(111) surfaces 
in ultrahigh vacuum and under ambient conditions. In 
addition, the effect of surface modification by the un- 
derpotential deposition of thallium overlayers on the 
nonlinear optical response of the Cu(111) electrode 
has been measured. The isotropic contribution to the 
second harmonic response is shown to be sensitive to 
the details of the overlayer formation, whereas the an- 
isotropic contribution does not change. 


158,258 

AD-A237 157/3/GAR PC A03/MF A01 
California Univ., Davis. Dept. of Chemistry. 

Solvent Effects on Simple Electron Transfer Reac- 
tions. A Comparison of Results in Debye and Non 
Debye Solvents. 

Technical rept. 

W. R. Fawcett, and C. A. Foss. 20 May 91, 18p Rept 
no. TR-10 

Contract N00014-90-J-1235 


Estimation of the longitudinal relaxation time for non- 
Debye solvents is considered on the basis of Hynes’ 
theory for solvents exhibiting more than one relaxation 
process. It is shown that the major portion of the sol- 
vent effect on electron transfer kinetics in these sol- 
vents follows that in Debye solvents when the high fre- 
quency limiting value is used. The solvent effect on the 
outer sphere contribution to the Gibbs energy of acti- 
vation is then examined with respect to the variation in 
solvent permittivity. Analysis of the available data sug- 
gests that the reactants involved in electron transfer 
are solvated mainly by solvent monomers such that 
the dielectric constant in the vicinity of the reactant is 
considerably reduced in protic solvents. 


158,259 

AD-A237 168/0/GAR PC A03/MF A01 
California Univ., Davis. Dept. of Chemistry. 

Role of the Solvent in Kinetics of Heterogeneous 
Electron and lon Transfer Reactions. 

Technical rept. 

W. R. Fawcett, and C. A. Foss. 20 May 91, 11p Rept 


no. TR-12 
Contract N00014-90-J-1235 


Solvent effects studied in simple heterogeneous redox 
reactions, and for amalgam formation reactions have 
been reviewed. It is emphasized that on the basis of a 
regression analysis of the data, solvent effects relating 
to the pre-exponential factor of the electron transfer 
rate constant can be separated from those for the ex- 
ponential term. Analysis of data in non-Debye solvents 
such as the alcohols shows that the parameters relat- 
ing to the second dielectric relaxation process are 
more important than those for the first in determini 

the magnitude of the rate constant. Examination of sol- 
vent effects for amalgam formation reactions reveals 
that they are quite different from those observed in 
electron transfer processes. As a result, it is concluded 
that the rate determining step in the amalgam forma- 
tion reaction is ion transfer, not electron transfer, and 
that this rate limiting step is often located in the inner 
part of the double layer. Data recently obtained for the 
electroreduction of Cu(I) in the nitrile solvents are pre- 
sented and discussed with respect to solvent trends 
found for other systems. : 


158,260 

AD-A237 211/8/GAR 
Air Force Academy, CO. 
Numerical Model of Laser-induced Fluorescence 
in a Hydrogen Plasma. 

Final rept. 

M. R. Hallada. 10 Mar 91, 212p Rept no. USAFA-TR- 
90-14 


Discrepancies between observed and predicted level 
populations before and during laser induced fluores- 
cence in a hydrogen plasma are partially resolved 
using improved numerical models. Using a rate equa- 
tion model, it is found that the H ion and the molecular 
species H2,H2(+), and H3(-+) play important roles in 
such plasmas. The dissociative recombination of 
H2(+) and H3(-+) preferentially populate the eta = 3 
and eta = 2 atomic hydrogen levels, respectively. Vi- 
brationally excited H2 produces H- via dissociative at- 
tachment, while the mutual neutralization of H- and 
H+ populates the eta= 3 level. The initial z-pinch ap- 
pears to cause electrons and ions to stream directly to 
the walls, where they remain attached for several hun- 
dred microseconds. This reduces the plasma density 
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by over 50% and causes ambipolar diffusion to over- 
shadow recombination in the electron density decay. 
With these additional species and processes, many of 
the experimental observables, both before and during 
laser illumination, are reproduced. The agreement with 
experiment is further improved by a kinetics equation 
model which confirms the importance of radiation trap- 
ping and its role in producing a hot, non-Maxwellian 
bump in the electron distribution in the vicinity of 10 eV. 


158,261 


AD-A237 239/9/GAR PC A02/MF A01 
California Univ., Davis. Dept. of Chemistry. 

Solvent Donicity and Dielectric Continuum Effects 
in Amalgam Formation Reactions. A Study of the 
Reduction of Cu(I) in the Nitrile Solvents. 

Technical rept. 

W. R. Fawcett, and C. A. Foss. 20 May 91, 6p Rept 
no. TR-15 

Contract N00014-90-J-1235 


Kinetic an are reported for the electroreduc- 
tion of Cu(!) from four nitrile solvents as a function of 
both electrode potential and temperature under cir- 
cumstances where the solvent is the ligand surround- 
ing the ion being reduced. This reaction is shown to be 
atypical in that the apparent transfer coefficient is 
close to unity. It is argued that the rate controlling step 
takes place in the inner layer very close to the elec- 
trode/solution interface so that the effect of the elec- 
trode’s field is very important. The role of the solvent in 
determining the characteristics of the transition state is 
discussed both with respect to its function in the imme- 
diate environment of the reactant, and its role in the 
macroscopic electrostatic effects. 


158,262 


AD-A237 240/7/GAR PC A03/MF A01 
California Univ., Irvine. Dept. of Chemistry. 

Vibrational Study of CH3COOH, 
CH3COOD and (13)C D) Adsorption on 
Pt(111). 1. Surface Dimer Formation and Hydrogen 


Interim technical rept. 

Q. Gao, and J. C. Hemminger. 1 Jun 91, 34p Rept 
no. TR-29 

Contract N00014-90-J-1180 


Acetic acid (CH3COOH,-CH3COOD and 
13CD3COOH(D)) adsorption on Pt (111) at 168 K has 
been studied as a function of surface coverage with 
HREELS. At low acetic acid dissociative ad- 
sorption occurs forming a surface acetate species. 
Further dissociative adsorption as CO({a)orCH3(a)from 
acetic acid adsorption is ruled out based on the ab- 
sence of their characteristic vibrational modes. Molec- 
ular adsorption occurs at moderate acetic acid dos- 
a with a fingerprint peak at 932 cm-1 for 
CH3COOH and 13CD3COOH adsorbates. This mode 
corresponds to a well documented OH mode of the 
acetic acid dimer. 


158,263 

AD-A237 242/3/GAR PC A02/MF A01 
California Univ., Davis. Dept. of Chemistry. 

Solvent Effects in the E of Ferro- 
cene at Pt in the Temperature Range 200-300 K. 
Technical rept. 

A. S. Baranski, K. Winkler, and W. R. Fawcett. 20 
Mar 91, 6p Rept no. TR-13 

Contract N00014-90-J-1235 


Kinetic parameters for the electrooxidation of ferro- 
cene have been obtained at low temperatures down to 
192 K at a Pt ultramicroelectrode in three alcohol sol- 
vents, namely, methanol, ethanol, and n-propanol. In 
addition, data are reported in nine aprotic solvents at 
285 K. Kinetic data for this system show a strong de- 
pendence on the solvent’s longitudinal relaxation time. 
The data obtained in the alcohol solvents are analyzed 
in detail to demonstrate the importance of faster relax- 
ation processes in these solvents in determining the 
kinetic parameters. 


158,264 
AD-A237 284/5/GAR PC A03/MF A01 
California Univ., Irvine. Dept. of Chemistry. 
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Vibrational Spectroscopy Study of CH3COOH, 
CH3COOD and (13)CD3CO0H(D) Adsorption on Pt 


(111): 1. Surface Dimer Formation and Hydrogen 
Bonding. . 


Interim rept. 
Q. Gao, and J. C. mor a 1 Jun 91, 25p 
Contract N00014-90-J-118 


Acetic acid (CH3COOH,-CH3COOD and 
CD3COOH(D)) adsorption on Pt(i11) at 168 K has 

n studied as a function of surface coverage with 
HREELS. At low acetic acid dosages dissociative ad- 
sorption occurs forming a surface acetate species. 
Further dissociative adsorption as CO(a), O(a) and 
CHx(a) with x= 1-2 is observed for very low acetic acid 
dosages. The formation of HCOO(a) or CH3(a) from 
acetic acid adsorption is ruled out based on the ab- 
sence of their characteristic vibrational modes. Molec- 
ular adsorption occurs at moderate acetic acid dos- 
ages. This mode corresponds to a well documented 
mode of the acetic acid dimer. 


158,265 

AD-A237 287/8/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. 

Atomic Strain Tensor. 

Technical rept. 1990-1991. 

P. Mott, A. S. Morgan, and U. W. Sutter. 31 May 91, 
23p Rept no. TR-23 

Contract NO0014-86-K-0768 


A definition of the local atomic strain increments in 
three dimensions and an algorithm for computing them 
is presented. An arbitrary arrangement of atoms is tes- 
sellated into Delauney tetrahedra, identifying interstic- 
es, and Voronoi polyhedra, identifying atomic domains. 
The deformation gradient increment tensor for intersti- 
tial space is obtained from the displacement incre- 
ments of the corner atoms of Delaunay tetrahedra. 
The atomic site strain increment tensor is then ob- 
tained by finding the intersection of the Delaunay tetra- 
hedra with the Voronoi polyhedra, accumulating the in- 
dividual deformation gradient contributions of the inter- 
sected Delaunay tetrahedra into the Voronoi polyhe- 
dra. An example application is discussed, showing 
how the atomic strain clarifies the relative local atomic 
— for a polymeric glass treated at the atomic 
evel. 


158,266 

AD-A237 290/2/GAR PC A04/MF A01 

Massachusetts Inst. of Tech., Cambridge. 

— Deformation and Fracture of Glassy 
s. 


Interim technical rept. no. 32, 1990-1991. 
A. S. Argon. 31 May 91, 72p 
Contract N00014-86-K-0768 


A general unified treatment of the phenomeriology and 
mechanisms on inelastic deformation in glassy media, 
ranging from polymers to metals to ceramics. 


158,267 

AD-A237 459/3/GAR PC A03/MF A01 
Purdue Univ., Lafayette, IN. Dept. of Chemistry. 
Effects of Donor-Acceptor Electronic Interactions 
on the Rates of Gas-Phase Metallocene Electron- 
Exchange Reactions. 

D. K. Phelps, J. R. Gord, B. S. Freiser, and M. J. 
Weaver. 31 May 91, 25p Rept no. TR-99 

Contract N00014-91-J-1409 


Rate constants for electron self exchange, kax, of five 
cobaltocenium-cobaltocene and ferrocenium-ferro- 
cene couples in the gas phase have been measured 
by means of Fourier transform ion cyclotron resonance 
mass spectrometry in order to explore the possible ef- 
fects of donor-acceptor electronic coupling on gas- 
phase redox reactivity. The systems studied were se- 
lected in view of the substantial variations in electronic 
coupling inferred on the basis of their solvent-depend- 
ent reactivities and on theoretical grounds. The se- 
quence of kax values determined in the gas phase is 
roughly similar to that observed in solution, although 
the magnitude of the kax variations is smaller in the 
former case. The likely origins of these differences in 
gas-phase reactivity are discussed in light of the 
known variations in the electronic coupling matrix ele- 
ment H12, inner-shell reorganization energy. 


158,268 


AD-A237 460/1/GAR PC A03/MF A01 
Purdue Univ., Lafayette, IN. Dept. of Chemistry. 


60 VOL. 91, No. 21 


Temperature Dependence of Proton Electroreduc- 
tion Kinetics at Gold(111) and (210) Surfaces. 
Technical rept. 

A. Hamelin, L. Stoicoviciu, S. C. Chang, and M. J. 
Weaver. 31 May 91, 24p Rept no. TR-98 

Contract N00014-91-J-1409 


Rate-potential data are reported for proton electrore- 
duction on Au(111) and (210) in acidic perchlorate 
electrolytes over the temperature range 0-60 C, and 
examined with regard to temperature dependence of 
the transfer coefficient alpha. Since the Tafel plots ex- 
hibit significant curvature the analysis requires infor- 
mation on the temperature-dependent thermodynam- 
ics (i.e. the reaction entropy) for the proton discharge 
step. This was estimated from temperature-dependent 
voltammetry of reversible proton discharge to form ad- 
sorbed hydrogen on platinum. When evaluated at a 
constant overpotential for the proton discharge step, 
alpha for this reaction on both Au(111) and (210) is 
independent of temperature. An effect of electrocata- 
lysts for proton reduction on Au(111) engendered by 
prior voltametric oxide formation was also observed. 
This effect is attributed to formation of surface defects 
on the basis of recently reported scanning tunneling 
microscopy data. Surface structural changes are also 
evident in the morphology of cyclic voltammograms 
obtained in the double-layer region. Electrochemical 
effects disappear with time when potential is held in 
the double layer region, and more rapidly at higher 
temperatures. 


158,269 

AD-A237 462/7/GAR PC A03/MF A01 
Purdue Univ., Lafayette, IN. Dept. of Chemistry. 
Solvent Dynamical Effects in Electron Transfer: 
The Solvent Inertial Limit and the Predicted Influ- 
ence of Quantum Effects. 

Technical rept. 

G. W. McManis, A. Gochev, and M. J. Weaver. 31 
May 91, 40p Rept no. TR-101 

Contract N00014-91-J-1409 


Analytical continuum formulations for the solvent iner- 
tial frequency, constituting the anticipated zero-friction 
limit for adiabatic barrier crossing in solvent-controlled 
electron-transfer processes, are derived and dis- 
cussed. The role of the solvent inertia in solvent dy- 
namical effects is discussed with emphasis on the 
likely modifications brought about by nuclear tunnel- 
ing. Approximate formulations suitable for assessing 
the latter correction in the presence as well as ab- 
sence of solvent friction are outlined and compared. 
Numerical calculations are provided that illustrate the 
partly compensatory influence on the rate-solvent fric- 
tion dependence resulting from nuclear tunneling to- 
gether with reaction nonadiabaticity. Such combined 
quantum effects are anticipated typically to mask the 
clearcut emergence of solvent inertial effects on elec- 
— reaction dynamics in common low-friction 
media. 


158,270 

AD-A237 503/8/GAR PC A03/MF A01 
Purdue Univ., Lafayette, IN. Dept. of Chemistry. 
Solvent-Dependent Redox Thermodynamics of 
Metal Amine Complexes. The Delineation of Spe- 
cific Solvation Effects. 

Technical rept. 

P. A. Lay, N. S. McAlpine, J. T. Hupp, M. J. Weaver, 
rn A. M. Sargeson. 31 May 91, 30p Rept no. TR- 


1 
Contract NO0014-91-J-1409 


Solvent-dependent formal potentials, Ef, and reaction 
entropies, for four reversible Co(IIl)/(Il) couples featur- 
ing macrobicyclic cage ligands have been obtained. 
These are utilized, together with corresponding data 
for other Co(Ill)/(Il) and Ru(ill)/(Il) amine couples and 
for M(IIl)/(Il) polypyridine couples, to unravel effects 
on the redox thermodynamics arising from specific 
ligand-solvent and other interactions. The solvent de- 
pendencies of Ef (vs. ferrocenium-ferrocene) for each 
redox couple are fitted by using a multiparameter ap- 
proach, incorporating various well-known empirical 
quantities describing solvent basicity, acidity, polarity, 
and internal ordering. For most amine couples, solvent 
basicity appears to play a prevailing role, associated 
with interactions involving the amine hydrogens, al- 
though solvent polarity also exerts a substantial, albeit 
less solvent-dependent, influence upon EfD. 


158,271 
AD-A237 505/3/GAR PC A04/MF A01 
Purdue Univ., Lafayette, IN. Dept. of Chemistry. 


Cyclic Voltammetric Wave-Shapes for Microdisk 
Electrodes: Coupled Effects of Solution Resist- 
ance, Double-Layer Capacitance, and Finite Elec- 
trochemical Kinetics. 

Technical rept. 

L. K. Sattord, and M. J. Weaver. 31 Mar 91, 52p 
Rept no. TR-104 

Contract N00014-91-J-1409 


Cyclic voltammograms at microdisk electrodes that ac- 
count for the effects of solution resistivity rho(Omega), 
double layer capacitance, C(dl), and electrochemical 
kinetics have been simulated by using the explicit Hop- 
scotch algorithm and a conformally mapped space- 
= The latter procedure, in particular, provides an ef- 
icient means of simulating voltammograms at slower 
potential scan rates where radial, rather than linear, 
diffusion predominates. Simulated voltammetric wave- 
shapes as a function of scan rate are — for sys- 
tematic variations in RHO(Omega), C(dl), and the 
standard electrochemical rate constant ks, both sepa- 
rately and together. The waveshape description uti- 
lizes both the anodic-cathodic potential peak separa- 
tion, Delta E(p), and the halfwave potential for the for- 
ward scan in relation to the voltammograms where the 
influence of radial diffusion is sufficient to yield largely 
sigmoidal, rather than peaked, waveshapes. 


158,272 

AD-A237 506/1/GAR PC A03/MF A01 
Purdue Univ., Lafayette, IN. Dept. of Chemistry. 
Electron-Transfer Reactions at Metal-Solution 
Interfaces: An Introduction to Some Contempo- 
rary Issues. 

Technical rept. 

M. J. Weaver. 31 May 91, 18p Rept no. TR-105 
Contract N00014-91-J-1409 


Some pivotal aspects of the contemporary treatment 
of electrochemical kinetics for one-electron redox cou- 
ples are outlined, and some commonalities with homo- 
amy emer electron transfers are pointed out. 

wo illustrative examples of the interplay between 
theory and experiment are briefly discussed; specifi- 
cally to the relation between the rates of electrochemi- 
cal and homogeneous-phase processes, and to the 
recognition and elucidation of dynamical solvent ef- 
fects. (Author) 


158,273 

AD-A237 507/9/GAR PC A03/MF A01 
Purdue Univ., Lafayette, IN. Dept. of Chemistry. 
Comparisons between Scanning Tunneling Mi- 
croscopy and Outer-Sphere Electron-Transfer 
Rates at Pt(111) Surfaces Coated with Ordered 
lodine Adiayers. 

Technical rept. 

S. C. Chang, S. L. Yau, B. C. Schardt, and M. J. 
Weaver. 31 May 91, 40p Rept no. TR-102 

Contract N00014-91-J-1409 


Rate parameters are reported for the electroreduction 
of eight Colli(NH3)5X complexes at ordered Pt(111) 
surfaces coated with iodine adlayers whose structures 
are characterized by scanning tunneling microscopy 
(STM) in order to explore possible correlations be- 
tween the outer-sphere electron-transfer kinetics and 
the + red resolved adlattice properties as revealed 
by STM. The sixth ligands: acetates, and three cyclic 
organic carboxylates, were selected so to vary the 
reactant charge, and hence the magnitude of electro- 
static double-layer effects, and to examine the effect 
of potential organic mediators. The ordered Pt(111) 
surfaces were prepared by flame annealing, followed 
by cooling in a stream of nitrogen over iodine crystals. 


158,274 

AD-A237 508/7/GAR PC A03/MF A01 

Purdue Univ., Lafayette, IN. Dept. of Chemistry. 

Atomic-Resolution Scanning Tunneling Microsco- 

py and Infrared Spectroscopy as Combined In-Situ 
robes of Electrochemical Adiayer Structure: 

Carbon Monoxide on Rhodium(111). 

Technical rept. 

S. L. Yau, X. Gao, S. C. Chang, B. C. Schardt, and 

M. J. Weaver. 31 May 91, 48p Rept no. TR-106 

Contract N00014-91-J-1409 


In-situ scanning tunneling microscopy (STM) has been 
combined with infrared reflection-absorption spectros- 
copy (IRRAS) to yield detailed atomic-level adlayer 
structures for saturated coverages of CO on ordered 
Rh(111) in aqueous solutions. Two distinctly different 
structures were obtained in CO-containing 0.1 M 





NaC104, depending on the electrode potential. At 
higher potentials, ca -0.1 to 0.3 V vs SCE, atomic-reso- 
lution STM images were obtained that indicated the 
presence of a (2 x 2)-3CO unit cell, having a CO cover- 
age in agreement with electrochemical and IRRAS 
measurements. The corresponding in-situ infrared 
spectra indicate the presence of two atop (or near- 
atop) and one twofold bridging CO in the unit cell. A 
real-space structure is suggested that is related to the 
corresponding (2 x 2)-3CO adlattice on Rh(111) in uhv 
as deduced previously by low-energy electron diffrac- 
tion and vibrational spectroscopy. 


158,275 

AD-A237 509/5/GAR PC A03/MF A01 
Purdue Univ., Lafayette, IN. Dept. of Chemistry. 
Influence of Potential on Metal-Adsorbate Struc- 
ture: Solvent-independent Nature of Infrared 
Spectra for Pt(111)/CO. 

Technical rept. 

S. C. Chang, X. Jiang, J. D. Roth, and M. J. Weaver. 
31 May 91, 21p Rept no. TR-107 

Contract N00014-91-J-1409 


In-situ infrared spectra are reported in the C-O stretch- 
ing (nu co) region for saturated CO adlayers on Pt 
(111) in four nonaqueous solvents; acetonitrile, di- 
methylformamide, dichloromethane and tetrahydrofu- 
ran, each containing tetraalkylammonium cations, over 
wide electrode potential ranges, ca -2.0 to 1.5 V vs 
SCE. Notably, the spectral features (nu co) Frequen- 
cies, CO site occupancies, etc) are sensitive only to 
the applied potential, being virtually independent of the 
solvating medium. Comparisons with spectra obtained 
in the presence of different cations, and in correspond- 
ing aqueous electrochemical and ultrahigh vacuum en- 
vironments, demonstrate that the adlayer properties 
are controlled in each case by the surface potential 
drop across the adsorbate layer. 


158,276 

AD-A237 513/7 Not available NTIS 
Worcester Polytechnic Inst., MA. Dept. of Chemical 
Engineering. 

Adsorption and Diffusion of Nitrogen, Oxygen, 
Argon, and Methane in Molecular Sieve Carbon at 
Elevated Pressures. 

Final rept. Apr 88-Sep 89. 

Y. H. Ma, W. Sun, M. Bhandarkar, and J. Wang. 
1991, 10p USAFSAM-JA-90-28 

Contract F33615-87-D-0627 

Availability: Pub. in Separations Technology, v1 p90- 
98 1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


Diffusion and equilibrium adsorption of nitrogen, 
oxygen, argon, and methane on molecular sieve car- 
bons 3A and 5A were studied at 237, 303, and 323 K. 
The adsorbate pressure was varied over a pressure 
range of 0-1.3 MPa in a gravimetric setup. On a molar 
basis, methane has the highest adsorption capacity 
among the four gases studied. Oxygen and nitrogen 
had approximately similar equilibrium adsorption ca- 
lenge 2 Equilibrium adsorption data were represented 

y the Langmuir model and the vacancy solution 
model (VSM). Langmuir equation showed deviations at 
high By ome The isosteric heat of adsorption was 
found to increase slightly with an increase in surface 
coverage. Kinetic data showed that oxygen had the 
highest diffusion rate and methane the lowest. Diffusi- 
vities were found to be generally independent of pres- 
sure. 


158,277 

AD-A237 571/5/GAR PC A03/MF A01 
Army Lab. Command, Fort Monmouth, NJ. Electronics 
Technology and Devices Labs. 

Calorimetric Investigation of Deuterated Palladium 
Electrodes. 

Technical rept. Apr-Sep 89. 

T. R. Jow, S. Slane, E. J. Plichta, C. W. Walker, and 
S. Gilman. May 91, 22p Rept no. SLCET-TR-91-17 


Calorimetric experiments were conducted to verify the 
caloric claims by Fleischmann and Pons. A twin-cell 
heat conduction calorimeter was used, rather than the 
quasi-adiabatic instrumentation of the original investi- 
gation. Under similar electro-chemical conditions, the 
output of heat powers from experimental cells of Pd in 
0.1 M LiOD/D20 and that from control cells of Pd in 0.1 
M LiOH/H20 and Pt in 0.1 M LiOD/D2O were all in 
close agreement with input heat powers using simple 
theory. These results show no anomalous ‘excess’ 
heat, as claimed. 


158,278 

AD-A237 574/9/GAR PC A03/MF A01 
Puerto Rico Univ., Rio Piedras. Dept. of Chemistry. 
Laser Ablation of Aluminum at 193, 248 and 351 
nm. 

Technical rept. 

H. Wang, A. P. Salzberg, and B. R. Weiner. May 91, 
15p Rept no. TR-2 

Contract N00014-89-J-1829 


Pulsed laser ablation of an aluminum target at 193,248 
and 351 nm has been investigated by laser induced 
fluorescence (LIF) spectroscopy. Velocity distributions 
of the ablated Al atoms have been measured directly 
by monitoring their flight times from the target to the 
probe laser beam, and by Doppler laser spectroscopy. 
The velocity distributions resulting from the three 
wavelengths can all be characterized as hyperthermal, 
with average velocities of between 4.5 x 10 to the fifth 
power cm/s and 6.5 x 10 to the fifth power cm/s over a 
fluence range of 0.3-6.5 J/cm2. Average values of the 
Al atom distribution can also be derived by measuring 
the AIO internal energy distribution of the hot Al atom 
reaction with low pressures of O02. 


158,279 

AD-A237 603/6/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Chemistry. 
Correlation between Pi-Orbital Overiap and Con- 
ductivity Bis-Phthalocyaninato Lanthanides. 
Technical rept. 

J. Padilla, and W. E. Hatfield. 10 Jun 91, 20p Rept 
no. TR-42 

Contract N00014-89-J-1734 


Conductivity measurements on praseodymium, neo- 
dymium, gadolinium, holmium, erbium, and lutetium 
phthalocyanine sandwich compounds of the general 
formula H(M(Pc))2 taken with both D. C, and A. C. 
techniques on pressed pellet samples show a direct 
correlation with the intraplanar separation between the 
phthalocyanine ligands. Conductivity measurements 
on the iodine-doped bis-phthalocyaninato lanthanides, 
show an average increase of four orders of magnitude 
when measured with D. C. techniques, and two orders 
of magnitude when measured with A. C. techniques. 
The high-temperature conductivity behavior may be 
explained by using the mobility model. The low-tem- 
perature data show hopping conduction behavior. 


158,280 

AD-A237 607/7/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Chemistry. 
Electrical, we a ee and Spectroscopic Properties 
of Tetrathiafulvalene Charge Trarsfer Compounds 
with Iron, Ruthenium, Rhodium, and Iridium Ha- 
lides. 

Technical rept. 

Y. |. Kim, and W. E. Hatfield. 10 Jun 91, 39p Rept 
no. TR-43 

Contract N00014-89-J-1734 


The charge transfer compounds (TTF)2FeCi3, 
(TTF)3FeBr3, (TTF)RuCI3.2H20, (TTF)RHCIS.H20, 
and (TTF)IrCl4.CH3OH were prepared from reaction of 
solutions of TTF (tetrathiafulvalene) and the metal 
halide. Magnetic susceptibility and spectroscopic 
(electronic,vibrational, XPS, and EPR) evidence indi- 
cate that there is incomplete charge transfer from the 
TTF donor to iron, and that there is essentially com- 
plete charge transfer to ruthenium, rhodium, and iridi- 
um. The experimental evidence indicates that two 
electrons are transferred in the rhodium compound. 
The electrical conductivities of powered samples of 
the iron compounds are five orders of magnitude 
greater than those of the ruthenium, rhodium, and iridi- 
um compounds. 


158,281 

AD-A237 634/1/GAR PC A03/MF A01 

Army Lab. Command, Fort Monmouth, NJ. Electronics 

Technology and Devices Labs. 

Calorimetric Investigation of Deuterated Palladium 

Electrodes. 

Technical rept. Apr-Sep 89. 

T. R. Jow, S. Slane, E. J. Plichta, C. W. Walker, and 

aes 3 May 91, 22p SLCET-TR-91-17, SLCET- 
“91-17 


Calorimetric experiments were conducted to verify the 
caloric claims by Fleischmann and Pons. A twin-cell 
heat conduction calorimeter was used, rather than the 
quasiadiabatic instrumentation of the original investi- 
gation. Under similar electrochemical conditions, the 
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output of heat powers from experimental cells of Pd in 
0.1 M LiOD/D20 and that from control cells of Pd in 
0.1 M LiOH/H20 and Pt in 0.1 M LiOD/D20 were all in 
close agreement with input heat powers using simple 
theory. These results show no anomalous ‘excess 
heat’, as claimed. 


158,282 

AD-A237 659/8 Not available NTIS 
Purdue Univ., Lafayette, IN. Dept. of Chemistry. 
Alternative Approach to the intercomparison of 
Electron-Transfer Reactivities at Metal Surfaces 
and in Homogeneous Solution. 

Technical rept. 

M. J. Weaver. 31 May 91, 8p Rept no. TR-100 
Contract N00014-91-J-1409 

Availability: Pub. in Jnl. of Phys. Chem., v94 p8608- 
8613 1990. Available only to DTIC users. No copies 
furnished by NTIS. 


A procedure is outlined for relating and comparing the 
outer-sphere electroreduction (or electrooxidation) ki- 
netics for a given half-reaction with the rates for corre- 
sponding homogeneous-phase reactions involving re- 
versible one-electron reagents. This involves evaluat- 
ing the work-corrected electrochemical rate constant 
(k.cor) at an electrode potential equal to the formal po- 
tential of the homogeneous correcting couple and cor- 
recting the corresponding homogenous-phase rate 
constant, for any inner-shell reorganization of the cor- 
recting redox couple. The influence of the disparate 
geometries of the electrode and jeneous-phase 
‘correcting’ can be removed conveniently by trans- 
forming k.cor into an ‘equivalent second-order’ rate 
constant. The occurrence of large disparities signals 
the presence of effects exerted by the electrochemical 
and/or homogeneous-phase environments that are 
beyond those expected from conventional adiabatic 
continuum treatments. 


158,283 

AD-A237 660/6 
Maine Univ. at Orono. 
Chemisorption of imide Precursors and Relat- 
ed Molecules on Surfaces. 

Technical rept. 1 Jun 90-31 May 91. 

M. R. Ashton, T. S. Jones, N. V. Richardson, R. G. 
Mack, and W. N. Unertl. 15 May 91, 12p 

Contract N00014-89-J-1314 

Availability: Pub. in Jnl. of Electron Spectroscopy and 
Related Phenomena, v54/55 p1133-1142 1990. Avail- 
able only to DTIC users. No copies furnished by NTIS. 


Not available NTIS 


A series of molecules including pyromellitic dianhy- 
dride (PMDA), m-phenylene diamine (m-PDA), succinic 
anhydride, phthalic anhydride and aniline were, sepa- 
rately, either chemisorbed at room temperature or con- 
densed at 150K on a nickel surface and subsequently 
investigated by X-ray photoelectron spectroscopy and 
high resolution electron energy loss by spectroscopy 
with a view to determining the nature of the adsorbed 
species and its orientation at the surface. The anhy- 
dride species interact through the anhydride unit, 
though for dianhydride, PMDA, the second anhydride 
unit remains intact and directed away from the metal. 
The amine species interact through a nitrogen atom 
which undergoes loss of hydrogen. The aromatic ring 
is aligned almost parallel to the metal surface. 


158,284 

AD-A237 669/7/GAR PC A01/MF A01 
California Univ., Berkeley. 

Structures, Properties, and Dynamics of Metal 
Clusters from Infrared Laser Spectroscopy. 

Final rept. 1 Jan 87-31 Dec 89. 

R. J. Saykally. 21 Jun 91, 4p 

Contract N00014-87-K-0270 


Two new types of infrared spectrometers have been 
developed for the study of gas-phase cluster species. 
A tunable far-infrared (FIR) laser was combined with 
an apparatus for producing planar supersonic beams 
of laser vaporized clusters, and used in the measure- 
ment of the 64.1 cm-1 bending vibration of C sub 3. A 
mid-IR diode laser system was constructed with a simi- 
lar cluster source, and used in studies of the C sub 4, C 
sub 5, C sub 7, and C sub 9 clusters. Structures and 
internal dynamics of the clusters were determined. Ex- 
tensions to metal cluster systems are currently under- 
way. A new type of spectrometer was developed for 
measuring electronic spectra of supersonic metal clus- 
ters. Cavity Ringdown Laser Absorption Spectroscopy 
(CRLAS) was utilized in a study of the Cu sub 3 cluster 
in the initial application of the method. 
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AD-A237 695/2/GAR PC A03/MF A01 

Northern Illinois Univ., De Kalb., Dept. of Chemistry. 

Electrified Microscopic and Conventional Inter- 

— between Two immiscible Electrolyte Solu- 
ns. 

Technical rept. no. 40, 16 Oct 90-30 Jun 91. 

P. Vanysek. 24 Jun 91, 40p 

Contract N00014-91-J-1058 


Transport studies on interfaces between immiscible 
phases bridges the field of heterogeneous electrode 
electrochemistry and that of homogeneous solution 
chemistry. Early work on the liquid/liquid boundary 
was concerned with large area (order of a square cen- 
timeter) interfaces. Recent studies investigate phe- 
nomena on interfaces rendered in pores, capillaries 
and small holes. The behavior of such interfaces in the 
presence of dodecyl sulfate forming micelles is investi- 
gated. Voltammetry and amperometry on these small 
interfaces reveals that the accompanying voltamme- 
tric characteristics are similar to that of metal ultrami- 
croelectrodes. Potentiometric studies of dodecyl sul- 
fate on water/nitrobenzene and aqueous polymer im- 
miscible interfaces allow determination of critical mi- 
celle concentration. 


158,286 

AD-A237 697/8/GAR PC A03/MF A01 
Emory Univ., Atlanta, GA. Dept. of Chemistry. 

Relative Stabilities of Tetramethy! Orthosilicate 
and Tetraethyl Orthosilicate in the Gas Phase. 
Technical rept. no. 3, 1 Jun 90-31 May 91. 

J. C. Chu, J. Breslin, N. S. Wang, and M. C. Lin. 26 
Feb 91, 19p 

Contract N00014-89-J-1235 


The stabilities of Si(OCH3)4 and Si(OC2H5)4 have 
been studied pyrolytically using highly dilute mixtures 
near atmospheric pressure conditions. FTIR spectro- 
metric analyses of the disappearance of the reactants 
and the formation of various major stable products 
allow us to qualitatively account for the global differ- 
ence in the measured overall first-order decay con- 
stants. The deposition of Silicon dioxide as an insulat- 
ing film is an important part of microelectronic fabrica- 
tion process. For the SiO2 film preparation, there have 
been attempts to replace the traditional dry oxidation 
and silane oxidation processes by silicon alkoxide 
CVD (chemical vapor deposition). 


158,287 

AD-A237 712/5 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Div. of Experimental Therapeutics. 

Structural Comparison of the Potent Antimuscar- 
inic Agent Azaprophen Hydrochloride with Apro- 
phen — ay mara and Structurally Related Anti- 
muscarinic Agents. 

J. M. Karle, |. L. Karle, and P. K. Chiang. 1990, 8p 
Availability: Pub. in Acta Cryst. vB46 p215-222 1990. 
—" to DTIC users only. No copies furnished by 


A comparison of the crystalline structure of the potent 
azaprophen with the crystalline structures of aprophen 
and four other structurally related antimuscarinic 
agents reveals the potential for an ionic interaction of 
the cationic nitrogen atom and the carbonyl oxygen 
atom with the muscarinic receptor and an aromatic 
interaction with a phenyl group, 6-Methyil-6- 
azabicyclo3.2.10ctan-3a-ol 2,2-diphenylpropionate hy- 
drochloride (azaprophen hydrochloride). 


158,288 

AD-A237 839/6/GAR 
California Univ., Berkeley. 
Structures, Properties, and Dynamics of Metal 
Clusters from Infrared Laser Spectroscopy. 

Final rept. 1 Jan 90-31 Dec 90. 

R. J. Saykally. 21 Jun 91, 4p 

Contract N00014-90-J-1368 


PC A01/MF A01 


Two new types of infrared spectrometers have been 
developed for the study of gas-phase cluster species. 
A tunable far-infrared (FIR) laser was combined with 
an apparatus for producing planar supersonic beams 
of laser vaporized clusters, and used in the measure- 
ment of the 64.1 cm-1 bending vibration of C sub 3. A 
mid-IR diode laser system was constructed with a simi- 
lar cluster source, and used in studies of the C sub 4, C 
sub 5, C sub 7, and C sub 9 clusters. Structures and 
internal dynamics of the clusters were determined. Ex- 
tensions to metal cluster systems are currently under- 
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way. A new type of spectrometer was developed for 
measuring electronic spectra of supersonic metal clus- 
ters. Cavity Ringdown Laser Absorption Spectroscopy 
(CRLAS) was utilized in a study of the Cu sub 3 cluster 
in the initial application of the method. 


158,289 

AD-A237 859/4/GAR PC A04/MF A01 
Columbia Univ., New York. Dept. of Chemistry. 
Picosecond Studies of Chemical Intermediates. 
Final technical rept. Nov 83-Mar 91. 

K. B. Eisenthal. May 91, 59p AF-AFOSR 

Grant AFOSR-88-0014 


Surface second harmonic generation (SSHG) has 
been used to study the chemical and physical proper- 
ties of liquid interfaces. Information about the thermo- 
dynamics of neat liquid surfaces has been found by 
observing the SH signal as a function of temperature. 
Extensive studies using monolayers at the air/water 
interface have been undertaken. Studies of acid/base 
equilibrium and monolayer phase transitions have 
been performed. The gas-liquid coexistence region 
and an orientational phase transition has been ob- 
served. SHG was used to study the interface proper- 
ties of fused silica/electrolyte solution. Orientational 
relaxation has been observed on the picosecond time 
scale at the air/water interface by time-resolved 
second harmonic generation. The data suggest that 
the ground and excited state of Rhodamine 6G have 
different equilibrium orientational distributions. Femto- 
second studies of electrons in liquids have character- 
ized the geminate recombination and solvation dynam- 
ics of electrons in polar and nonpolar liquids. Photode- 
tachment of electrons from halide ions in aqueous so- 
lution has also been studies. Picosecond studies of 
chemical intermediates have examined the role of re- 
stricted geometries on elementary chemical process- 
es. 


158,290 

AD-A237 866/9 Not available NTIS 
Maine Univ. at Orono. Lab. for Surface Science and 
aoe 

FTIRAS Study of Vapor Deposited Pyromellitic 
Dianhydride and Oxydianiline and Their Solid- 
State Reaction to Polyimide on Pt(111). 

Technical rept. 1 Jun 90-31 May 91. 

C. Hahn, T. Strunskus, D. Frankel, and M. Grunze. 
1990, 12p 

Contract N00014-89-J-1314 

Availability: Pub. in Jnl. of Electron Spectroscopy and 
Related Phenomena, v54/55 p1123-1132 1990. Avail- 
able only to DTIC users. No copies furnished by NTIS. 


No abstract available. 


158,291 
AD-A237 867/7 Not available NTIS 
Maine Univ. at Orono. Lab. for Surface Science and 
Technology. 
Interaction of Evaporated Copper with Vapor-De- 
—_ Thin Polyimide Films. 

echnical rept. 1 Jun 90-31 May 91. 
T. Strunskus, C. Hahn, D. Frankel, and M. Grunze. 
1991, 8p 
Contract N00014-89-J-1314 
Availability: Pub. in Jnl. of Vac. Sci. Technol., v9 6p 
1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


158,292 

DE91012661/GAR PC A03/MF A01 
California Univ., Santa Barbara. Dept. of Chemistry. 
Studies relevant to the catalytic activation of 
carbon monoxide. Technical progress report, De- 
cember 1, 1987--November 30, 1990. 

P. C. Ford. 11 May 90, 26p DOE/ER/13317-T1 
Contract FG03-85ER13317 

Sponsored by Department of Energy, Washington, DC. 


Research activity during the current funding period 
(December 87 to present) of this grant has included 
continued mechanistic investigations of the nucleophi- 
lic activation of carbon monoxide such as homogene- 
ous Catalysis of the water gas shift and key steps in the 
relevant catalytic cycles. In addition, new investiga- 
tions of related processes involved in the catalytic acti- 
vation of carbon monoxide and other C(sub 1) com- 
pounds were initiated. These include the application of 
fast reaction techniques to prepare and to investigate 
quantitatively reactive organometallic intermediates 


relevant to the activation of hydrocarbons toward car- 
bonylation and other functionalizations. 39 refs., 7 figs. 


158,293 


DE91013204/GAR 

Los Alamos National Lab., NM. 
Vibrational spectroscopy of shock-compressed 
liquid CO. 

D. S. Moore, S. C. Schmidt, M. S. Shaw, and J. D. 
Johnson. 1991, 20p LA-UR-91-1666, CONF- 
9107105-9 

Contract W-7405-ENG-36 

41991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


PC A03/MF A01 


Single-pulse, multiplex, coherent anti-Stokes Raman 
spectroscopy (CARS) was used to observe the vibra- 
tional spectra of liquid CO shock compressed to sever- 
al pressures and temperatures up to 9.9 GPa and 2010 
K. The experimental spectra were compared to syn- 
thetic spectra calculated using a semiclassical model 
for CARS intensities and estimated vibrational fre- 
quencies, peak Raman susceptibilities and Raman line 
widths. A comparison of these data with result in the 
isoelectronic and materially very similar N(sub 2) show 
a significant difference in vibrational frequency shift 
with pressure. 21 refs., 2 figs. 


158,294 


DE91013217/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Phosphazene polymer membranes: Hazardous 
chemical removal from gas and liquid feed- 
streams. 

M. L. Stone, E. S. Peterson, M. D. Herd, D. G. 
Cummings, and R. R. McCaffrey. 1991, 17p EGG-M- 
90406, CONF-9103177-1 

Contract ACO7-761D01570 

International conference on effective industrial mem- 
brane processes, benefits and opportunities, Edin- 
burgh (UK), 19-21 Mar 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


PC A03/MF A01 


Phosphazene polymers consist of nitrogen-phospho- 
rus backbones which have high thermal and chemical 
stabilities. Experiments at the Idaho National Engi- 
neering Laboratory demonstrate that phosphazene 
polymer membranes are capable of removing: (1) 
chlorinated hydrocarbons from water and air; and (2) 
acid gases such as SO(sub 2), from nitrogen. These 
results point to a wide range of potential industrial and 
environmental applications. 12 refs., 1 fig., 1 tab. 


158,295 


DE91013224/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Microparticle formation in reverse micelles and 
(W/O) microemulsions in supercritical alkanes. 

T. S. Zemanian, R. M. Bean, J. L. Fulton, J. C. 
Linehan, and R. D. Smith. May 91, 19p PNL-SA- 
18684, CONF-9105137-3 

Contract AC06-76RL01830 

International conference on supercritical fluids (2nd), 
Boston, MA (USA), 20-22 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


Reverse micelle and microemulsion solutions consti- 
tute unique reaction media due to the small reaction 
volumes provided by the organized molecular assem- 
bly. We have formed very small (D< 100 nm.) particles 
(MoO(sub 3),MoS(sub 2),FeS) in reverse (w/o) mi- 
croemulsions using the surfactant DDAB (didodecyl-di- 
methylammonium bromide) in supercritical propane 
and butane. These particles may be formed either by 
condensation from aqueous solution or by reaction fol- 
lowing mixing of micellar solutions containing comple- 
mentary reactants. The micellar droplets containing 
these particles appear to be stable at temperatures as 
high as 155(degree)C. The structure of these surfac- 
tant aggregates at high temperature and the stability of 
the particles against ——— are discussed. Re- 
sults are also presented for the hydrogenation of 
naphthalene using micelle-bound catalyst particles in 
the supercritical fluid phase. 5 refs., 2 figs. 


158,296 


DE91013480/GAR PC A03/MF A01 
Louisiana State Univ., Baton Rouge. Dept. of Chemical 
Engineering. 





Molecular dynamics studies of aromatic hydrocar- 
— inal report, September 1986-February 
~~ rept. 

E. McLaughlin, and S. Gupta. Jan 90, 22p DOE/ER/ 
13632-4 

Contract FG05-86ER13632 

Sponsored by Department of Energy, Washington, DC. 


This project mainly involves a molecular dynamics and 
Monte arlo study of the effect of molecular shape on 
thermophysical properties of bulk fluids with an em- 
phasis on the aromatic hydrocarbon liquids. In this 
regard we have studied the modeling, simulation meth- 

lologies, and predictive and correlating methods for 
thermodynamic properties of fluids of nonspherical 
molecules. In connection with modeling we have stud- 
ied the use of anisotropic site-site potentials, through a 
modification of the Gay-Berne Gaussian overlap po- 
tential, to successfully model the aromatic rings after 
adding the necessary electrostatic moments. We have 
also shown these interaction sites should be located at 
the geometric centers of the chemical groups. In con- 
nection with predictive methods, we have shown two 
perturbation type theories to work well for fluids mod- 
eled using one-center anisotropic potentials and the 
Possibility exists for extending these to anisotropic 
site-site models. In connection with correlation meth- 
ods, we have studied, through simulations, the effect 
of molecular shape on the attraction term in the gener- 
alized van der Waals equation of state for fluids of non- 
spherical molecules and proposed a possible form 
which is to be studied further. We have successfully 
studied the vector and parallel processing aspects of 
=— simulations for fluids of nonspherical mole- 
cules. 


158,297 
DE91013670/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Possible heavy fermion behavior and field-induced 
transitions in new rare earth platinum gallium com- 
pounds. 

A. Lacerda, P. C. Canfield, W. P. Beyermann, M. F. 
roe J. D. Thompson. 1991, 29p LA-UR-91- 
1544, INF-910706-4 

Contract W-7405-ENG-36 

Rare earth research conference (RERC-19) (19th), 
Lexington, KY (USA), 14-19 Jul 1991. Sponsored by 
Department of Energy, Washington, DC. 


We have discovered a new family of rare-earth-plati- 
num-gallium compounds RGaPt (R = La, Ce, Pr, Nd, 
Sm, Gd, Er, Yb, and Y) that have been grown as single 
crystals. These compounds have been studied 
through electrical resistance, dc magnetic susceptibili- 
ty and, in a few cases, by specific heat and single-crys- 
tal x-ray diffraction. From growth considerations, pre- 
liminary structural analysis and magnetic susceptibility 
measurements, which will be discussed in the next 
sections, the chemical formula for the family seems to 
be R(sub 2-(delta))Pt(sub 4)Ga(sub 8). For the Ce- 
compound, experiments of specific heat at (sup 3)He 
temperatures reveal a possibly heavy- fermion state 
with a large electronic term of order 1 J/mole-Ce 
K(sup (minus)2). Additional interesting members of this 
family are the Pr and Nd compounds, that display a 
large jump in their magnetization near 20 kOe and 30 
kOe, respectively, at 7 K. We present an account of 
our preliminary results on the series and concentrate 
on the striking properties of the Ce and Pr-based com- 
pounds. 8 refs., 3 figs. , 2 tabs. 


158,298 

DE91013914/GAR PC A03/MF A01 
Yale Univ., New Haven, CT. Dept. of Chemistry. 

Two dimensional NMR and NMR relaxation studies 
of coal structure. Progress report, September 15, 
1988-December 15, 1988. 

K. W. Zilm. 1988, 25p DOE/PC/79910-5 

Contract FG22-87PC79910 

Sponsored by Department of Energy, Washington, DC. 


This report coves the progress made on the title 
project and summarizes the accomplishments for the 
project period. Four major areas of inquiry have been 
ursued, Advanced solid state NMR methods are 
ing developed to assay the distribution of the vari- 
ous important functional groups in coals that deter- 
mine the reactivity of coals. Other methods are being 
developed which will also determine how these func- 
tional groups are linked together. A third area of inves- 
tigation concerns how molecular mobility in coals im- 
pacts NMR relaxation times, which is important for in- 
terpretation of such data in terms of the mobile phase 


in coals model. Along the same lines we are also using 
these studies to establish protocols for obtaining the 
best quantitative response from coals in solid state C- 
13 NMR spectra. The effects of very high MAS rates 
(>10 kHz) on cross polarization dynamics are also 
being investigated for similar reasons. 5 figs. 


158,299 

DE91013915/GAR PC A03/MF A01 
Yale Univ., New Haven, CT. Dept. of Chemistry. 

Two dimensional NMR and NMR relaxation studies 
of coal structure. Progress report, December 15, 
1987-March 15, 1988. 

K. W. Zilm. 1988, 19p DOE/PC/79910-2 

Contract FG22-87PC79910 

Sponsored by Department of Energy, Washington, DC. 


This report covers the progress made on the title 
project during the current reporting period. Four major 
areas of inquiry are being pursued. Advanced solid 
state NMR methods are being developed to assay the 
distribution of the various important functional groups 
in coals that determine the reactivity of coals. Other 
methods are being developed which will also deter- 
mine how these functional groups are linked together. 
A third area of investigation concerns how molecular 
mobility in coals impacts NMR relaxation times, which 
is important for interpretation of such data in terms of 
the mobile phase in coals model. Along the same lines 
we are also using these studies to establish protocols 
for obtaining the best quantitative response from coals 
in solid state C-13 NMR spectra. This quarter we have 
focussed on spin lattice relaxation measurements for 
several of the Argonne coals. 2 figs., 1 tab. 


158,300 

DE91013916/GAR PC A03/MF A01 
Yale Univ., New Haven, CT. Dept. of Chemistry. 

Two dimensional NMR and NMR relaxation studies 
of coal structure. Progress report, March 15, 1988- 
June 15, 1988. 

K. W. Zilm. 1988, 23p DOE/PC/79910-3 

Contract FG22-87PC79910 

Sponsored by Department of Energy, Washington, DC. 


This report covers the progress made on the title 
project during the current reporting period. Four major 
areas of inquiry are being pursued. Advanced solid 
state NMR methods are being developed to assay the 
distribution of the various important functional groups 
in coals that determine the reactivity of coals. Other 
methods are being developed which will also deter- 
mine how these functional groups are linked together. 
A third area of investigation concerns how molecular 
mobility in coals impacts NMR relaxation times, which 
is important for interpretation of such data in terms of 
the mobile phase in coals model. Along the same lines 
we are also using these studies to establish protocols 
for obtaining the best a response from coals 
in solid state C-13 NMR spectra. This quarter we have 
focused on variable temperature spin lattice relaxation 
measurements for several of the Argonne coals. 5 figs. 


158,301 
DE91014126/GAR PC A03/MF A01 
Lehigh Univ., Bethlehem, PA. 

Analytical electron microscopy of catalyst prep- 


= Progress report, July 15, 1990-July 14, 
1 


C. E. Lyman. May 91, 18p DOE/ER/45269-2 
Contract FG02-86ER45269 
Sponsored by Department of Energy, Washington, DC. 


Following the discovery last period of methods to con- 
trol the distribution of two metals in a catalyst support, 
we decided to make a change of direction in this pro- 
gram. It was felt that testing of the catalysts should be 
in the next major effort. Thus, the current graduate stu- 
dent on the program, Rollin Lakis, is now building a 
catalyst testing facility which allows sampling for elec- 
tron microscopy. Testing should begin next month. An 
important method for stabilization of alkali metals on 
catalyst surfaces during specimen preparation for 
electron microscopy has been discovered. By coating 
the catalyst surface with a thin layer of chromium, 
metals such as Na, K, and Cs have been immobilized 
for useful analytical measurements. This achievement 
has been a maior goal of this program from its incep- 
tion. Further work in this area will show the significant 
advantages of this discovery to the petroleum and 
chemical industries. 2 figs. 


158,302 
DE91014237/GAR PC A08/MF A02 


158,304 


CHEMISTRY 
Physical & Theoretical Chemistry 


Lawrence Berkeley Lab., CA. 

ARPEFS as an analytic technique. 

Thesis (Ph.D). 

A. E. Schach von Wittenau. Apr 91, 162p LBL-30769 
Contract AC03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


Two modifications to the ARPEFS technique are intro- 
duced. These are studied using p(2 (times) 2)S/ 
Cu(001) as a model system. The first modification is 
the obtaining of ARPEFS (chi)(k) curves at tempera- 
tures as low as our equipment will permit. While adding 
to the difficulty of the experiment, this modification is 
shown to almost double the signal-to-noise ratio of 
normal emission p(2 (times) 2)S/Cu(001) (chi)(k) 
curves. This is shown by visual comparison of the raw 
data and by the improved precision of the extracted 
structural parameters. The second change is the re- 
placement of manual fitting of the Fourier filtered 
(chi)(k) curves by the use of the simplex algorithm for 
parameter determination. Again using p(2 (times) 2)S/ 
Cu(001) data, this is shown to result in better agree- 
ment between experimental (chi)(k) curves and curves 
calculated based on model structures. The improved 
ARPEFS is then applied to p(2 (times) 2)S/Ni(111) and 
((radical)3 (times) bre R30( ee)S/Ni(111). 
For p(2 (times) 2)S/Cu(001) we find a S-Cu bond 
length of 2.26 (Angstrom), with the S adatom 1.31 
(Angstrom) above the fourfold hollow site. The second 
Cu layer appears to be corrugated. Analysis of the p(2 
(times) 2)S/Ni(111) data indicates that the S adatom 
adatom adsorbs onto the FCC threefold hollow site 
1.53 (Angstrom) above the Ni surface. The S-Ni bond 
length is determined to be 2.13 (Angstrom), indicating 
an outwards shift of the first layer Ni atoms. We are 


unable to assign a unique structure to ((radical)3 
(times) (radical)3)R30(degree)S/Ni(111). An analysis 
of the strengths and weaknesses of ARPEFS as an 
experimental and analytic technique is presented, 
along with a summary of problems still to be ad- 
dressed. 


158,303 

DE91014644/GAR 
Lawrence Berkeley Lab., CA. 
Dopant concentration influence on tunnel forma- 
= in chemically vapor-deposited tungsten on sil- 


Master’s thesis. 

L. M. Feng. Apr 91, 107p LBL-30080 

Contract ACO03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


Since WF(sub 6) reacts very aggressively with Si, 
growth of CVD W entails some consumption of the 
substrate. In the silicon reduction of WF(sub 6), ap- 
proximately two angstroms of Si are consumed for 
every angstrom of W produced. Thus, the interfacial 
features at the Si/W interface play a very important 
role in determining many of the junction properties. 
Two such morphological features at the interface are 
the formation of “wormholes” (filamental tunnels in 
the silicon substrate) and tungsten-silicon interfacial 
roughness. These features can adversely affect 
device reliability, device performance and the repro- 
ducibility of fabricating ohmic contacts. For these rea- 
sons, an understanding of the mechanisms involved in 
the formation of these interfacial features is needed. 
The purpose of this work is to study the chemical vapor 
deposition of tungsten on silicon in a cold-wall reactor. 
This study is divided into two areas: First, calculating 
the gas phase composition of species present in 
chemical equilibrium in the reactor; second, address- 
ing the effect of dopant concentration in the wafer on 
the formation of the filamental tunnels. 


PC A06/MF A02 


158,304 
N91-25254/4/GAR PC A03/MF A01 
Alabama Univ. in Huntsville. 

Fourier Transform Infrared and Raman Spectros- 
copic Characterization of H Solution 
Concentration Gradients Near a Container Wall at 
Different Temperatures. 7 : 

Final Technical Progress Report, period ending 31 
Mar. 1991. 

B. H. Loo, D. H. Burns, Y. G. L. Lee, and M. T. 
Emerson. 1991, 32p NAS 1.26:188541, NASA-CR- 


188541 

Contract NAG8-089 

Fourier transform infrared (FTIR) and Raman spec- 
troscopic techniques were used to study the solution 


concentration gradient in succino nitrile-rich and 
water-rich homogeneous solutions. The spectroscopic 
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data shows significant concentration dependency. Al- 
though FTIR-attenuated total reflectance not 
yield surface spectra since the evanescent infrared 
wave penetrated deep into the bulk solution, it showed 
that water-rich clusters were decreased at higher tem- 
peratures. This result is consistent with the calorime- 
tric results reported earlier. 


158,305 
PB91-216713/GAR 
(Order as PB91-216705/GAR, PC A07/MF 


1) 
a Inst. of Standards and Technology, Boulder, 


High-Temperature Transient flotwire Thermal 
Conductivity Appara s for Fluids. 

R. A. Perkins, H. M. Roder, and C. A. Nieto de 
Castro. 1991, 23p 


Prepared in cooperation with Lisbon Univ. (Portugal). 
it. de Quimica. 

Included in Jni. of Research of the National Institute of 

_—— and Technology, v96 n3 p247-269 May/Jun 


A new apparatus for measuring both the thermal con- 
ductivity and thermal diffusivity of fluids at tempera- 
tures from 220 to 775 K at pressures to 70 MPa is de- 
scribed. The instrument is based on the step-power- 
forced transient hot-wire technique. Performance of 
the instrument was verified with measurements on 
liquid toluene as well as argon and nitrogen gas. In par- 
ticular, new data for the thermal conductivity of liquid 
toluene near the saturation line, between 298 and 550 
K, are presented. These new data can be used to illus- 
trate the importance of radiative heat transfer in tran- 
sient hot-wire measurements. Thermal conductivi 
data for liquid toluene, which are corrected for radi- 
ation, are reported. From the measured thermal con- 
ductivity and thermal diffusivity, the authors can calcu- 
late the specific heat, Cp, of the fluid, provided that the 
a is measured, or available through an equation 
of state. 


158,306 

PBS1-222935/GAR PC E05/MF E05 
Science and Engineering Research Council, Dares- 
bury (England). Daresbury Lab. 

Quantifying Some of the Structural Aspects of 
Crystallisation Processes: Experiments Using Syn- 
chrotron Radiation. 

D. A. H. Cunningham, A. R. Gerson, K. J. Roberts, J. 
N. Sherwood, and K. Wojciechowski. Jan 91, 17p 
DL/SCI/P737E 

Prepared in cooperation with University of Strathclyde, 
— (Scotland). Dept. of Pure and Applied Chem- 
istry. 


The use of synchrotron radiation for quantifying the 
structural aspects of the crystallization process is re- 
viewed. The properties of synchrotron radiation are de- 
scribed. Examples of applying synchrotron radiation to 
structural changes occurring during crystal growth in- 
clude studies of the structural environment of Cu+2 
habit modifying ions in ammonium sulfate and copper 
(Il) sulfate, the influence of the growth environment on 
the structure of long chain hydrocarbons, and the 
structural order at the crystal/solution interface during 
crystal growth. 


158,307 
PB91-222950/GAR PC E05/MF E05 
Science and Engineering Research Council, Dares- 
ay (Ei et F meg Ame 

ray ion oscopy Investigation of 
Surface Redox Transformations of Ti and Cr on 
Colloidal Mineral Oxides. 
G. Bidoglio, P. N. Gibson, M. O’Gorman, and K. J. 
vse 91, be wap ta . 

repared in cooperation with University of Strathclyde, 
Glasgow (Scotland). Dept. of omen lied Chem- 
istry, and Commission of the European Communities, 
Ispra (Italy). Joint Research Centre. 


Examination of the adsorption mechanism of TI and Cr 
on selected mineral oxides was carried out by X-ray 
absorption a (XANES/EXAFS) using syn- 
chrotron radiation. Surface precipitation of TI203(s) 
was found to take place on delta-MnO2(s) as a result 
of Ti(I) sorption and oxidation at the mineral surface. 
Adsorption of chromates on alpha-FeOOH(s) was ob- 
served to be followed by partial surface reduction to 
Cr(IIl) due to the photoinduced formation of Fe(II) spe- 
cies. 


158,308 
PB91-222984/GAR 
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PC E05/MF E05 


Science and Engineering Research Council, Dares- 

bury (England). Daresbury Lab. 

veonte . States = Tun eaeen and Tung- 
: Theory an xperimen 

|. R. Collins, A. D. Laine, P. T. Andrews, and P. J. 

Durham. Apr 91, 30p DL/SCI/P746E 

_— in cooperation with Liverpool Univ. (Eng- 

and). 


The results of relativistic photocurrent calculations, 
based on the one-step model of photoemission, used 
here to simulate inverse photoemission spectroscopy 
(IPES) experiments from the W(001) and W(110) sur- 
faces are presented. The isochromat IPES spectra, for 
photon energies ranging between 15 and 30eV, were 
recorded for electrons incident normal to the (001) and 
qi 10) crystal surfaces, corresponding to transitions in 
the H and G directions of the three- 
dimensional Brillouin zone, respectively. This com- 
bined theoretical and experimental study is used to in- 
vestigate the electronic structure, in particular the bulk 
electronic structure, of these systems. The calculated 
spectra are found to be in good overall a with 
the corresponding experimental results. The origins of 
the remaining discrepancies between theory and ex- 
periment are discussed. 





158,309 
PBS1-223024/GAR PC E05/MF E05 
Science and Engineering Research Council, Dares- 
bury (England). Daresbury Lab. 
Environments of lon Implanted As and Ga Impuri- 
ties in Hydrogenated Amorphous Silicon. 
G. N. Greaves, A. J. Dent, B. R. Dobson, S. 
Kalbitzer, and S. Pizzini. May 91, 35p DL/SCI/P754E 
Prepared in cooperation with Keele Univ. (England), 
Max-Planck-inst. fuer Kernphysik, Heidelberg (Germa- 
We F.R.), Messerschmitt-Boelkow-Blohm G.m.b.H., 
unich (Germany, F.R.), and University of Strathclyde, 
— (Scotland). Dept. of Pure and Applied Chem- 
istry. 


Glancing angle X-ray Absorption Fine Structure 
(XAFS) experiments are reported for arsenic and gal- 
lium implants in amorphous silicon. Total impurity con- 
centrations range from 5 x 10 to the 19th power to 10 
to the 21st power atoms/cc. The effects of hydrogen 
and chemical compensation have been explored. The 
hydrogen content in the films has been measured from 
the critical angle for total external reflection. Evidence 
is found for extra hydrogen bound to impurities. The 
presence of phosphorous causes gallium to adopt 4- 
fold co-ordinated sites. From the shape of the fine 
structure envelope more than one impurity site has 
been established. In particular both arsenic and gal- 
lium exhibit a minority well-ordered site which the au- 
thors propose — the source of electronically 
active centers. This assertion is supported by structur- 
al differences resulting from chemical a 
and also thermal annealing of ion implanted films. As 
the impurity dilution increases, an approximate corre- 
spondence has been found between the densities of 
these sites and those reported for dangling bond sili- 
con states in hydrogenated amorphous silicon. 


158,310 

PBS1-223065/GAR PC E05/MF E05 
Science and Engineering Research Council, Dares- 
bury (England). yg! Lab. 

Examination of the 140C Phase Transition in 
Triammonium Hydrogen Sulphate (NH4)3H(SO4)2 
Using Synchrotron Radiation White-Beam Topog- 


raphy. 
R. A. Becker, R. Docherty, A. El Korashy, H. D. 
—. and H. Klapper. Jun 91, 22p DL/SCI/ 


Prepared in cooperation with Technische Hochschule 
Aachen (Germany, F.R.). Inst. fuer oan Sage 
University of Strathclyde, Glasgow (Scotland). Dept. of 
7 A Applied Chemistry, and Bonn Univ. (Germa- 
ny, F.R.). 


The application of synchrotron radiation white-beam 
pay ot d to characterizing the nature and role of lat- 
tice defects in solid-state phase transformations is de- 
scribed together with instrumental facilities developed 
at the Daresbury synchrotron radiation source. The ap- 
plication and limitation of these techniques to an ex- 
amination of the 140C phase transition in nearly per- 
fect single crystals of (NH4)3H(SO4)2 is presented 
and discussed. 


158,311 

PBS1-223073/GAR PC E05/MF E05 
Science and Engineering Research Council, Dares- 
bury (England). Daresbury Lab. 


Location of Adsorbed Xenon in Zeolite-1 by Syn- 
chrotron Powder Diffraction. 

Technical memo. 

A. M. T. Bell, and R. J. Cernik. Feb 91, 15p DL/SCI/ 
TM73E 

Prepared in cooperation with Keele Univ. (England). 


Researchers have determined the location of various 
organic molecules adsorbed in the framework of dehy- 
drated zeolites. Zeolites are of great interest as cata- 
lysts due to their ability to adsorb various molecular 
species into the ‘cages’ and ‘channels’ of the zeolite 
framework structures. The location of adsorbed meth- 
ane in zeolite-1 is of current interest. However, meth- 
ane is very difficult to ‘see’ by x-ray diffraction due to 
the weak scattering of x-rays by elements of low 
atomic number. Xenon can be used to model methane 
as the two species are almost the same size and 
xenon scatters x-rays much more strongly than meth- 
ane. Therefore powder diffraction data have been col- 
lected for xenon-loaded dehydrated zeolite-1. There is 
evidence that xenon has been detected from the 
powder diffraction datasets. Xenon has been found on 
one site rom the 1/3 atmospheres partial pressure da- 
taset and on two sites from the 2/3 atmospheres par- 
tial pressure dataset dataset. 


158,312 


PB91-224758/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Muonium Substituted Molecules. 

S. F. J. Cox. Dec 90, 21p RAL-90-098 } 
Presented at the International Workshop on Exotic 
Atoms in Condensed Matter, Erice, Sicily, May 19-25, 
1990. 


The manner in which Muon Spin Rotation and Level 
Crossing Resonance are used to characterize muon- 
ium substituted organic radicals is described, and illus- 
trated with spectra for the ethyl radical and related 
species. Comparison with ESR data for the unsubsti- 
tuted radicals reveals significant structural and hyper- 
fine isotope effects which can be traced to the effects 
of zero point motion. The first comparable results for a 
diamagnetic species, exhibiting a quadrupole isotope 
effect by comparison with conventional NQR data, are 
presented and discussed. 
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PB91-225789/GAR PC A10/MF A03 
Electric Power Research Inst., Palo Alto, CA. 
Proceedings: Electrochemical Synthesis Work- 
shop. Held in Pacific Grove, California on Decem- 
ber 10, 1990. 

R. D. Weaver, F. Fisher, and J. Higgins. c1991, 217p 
EPRI-ER-7245, NSF/ENG-91001 ; 
Sponsored by National Science Foundation, Washing- 
ton, DC. Directorate for Engineering. 


A workshop on electrochemistry cosponsored by the 
Electric Power Research Institute (EPRI) and the Na- 
tional Science Foundation (NSF) reviewed the funda- 
mentals of electrochemical synthesis and cell compo- 
nents. Experts in electrochemistry from academic and 
industrial sectors in the United States, Canada, Eng- 
land, and France participated to review the status of 
electrochemical process research and technology, to 
identify needs and opportunities for new researc 2 
proaches, and to provide recommendations to EPRI 
and NSF on future research priorities. Contents: Indus- 
trial Electrochemical Processes General Overview; 
Elecirogenerative Processing of Effluent Gases; Elec- 
trochemistry and the Synthesis of Complex Molecules; 
Salt Splitting; Opportunities and Problems in Fine 
Chemical Synthesis; The Electrocatalytic Hydrogena- 
tion of Organic Compounds Using a High Surface Area 
Catalyst Cathode Material; Electrochemical Synthesis 
from the Viewpoint of a Voltammetrist Interested in 
Electrode as the Mechanisms; Availability of Electro- 
chemical Reactors; Long Term Prospects for Electro- 
chemical ——_ Emerging Opportunities; Pitfalls of 
Scale-Up; Two Aspects of Organic Electrosynthesis; 
Prospects for Electrosynthesis; Suggestions for Elec- 
trochemical Research; Fuel Cell Technology Applied 
to Electrosynthesis; Workshop on Electrochemical 
Synthesis. 
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TIB/A91-00923/GAR PC E14 
ensburg Univ. (Germany, F.R.). Inst. fuer Physika- 

che und Theoretische Chemie. 


R 
lis 





Die Methodenbank des wissensbasierten Systems 
ELDAR zur (statistischen) Analyse von Elektrolyt- 
loesungen auf einem Mikrocomputer. Abschliuss- 
bericht. (The method bank of the knowledge based 
system ELDAR for (statistical) calculations of elec- 
trolyte cage with the help of a microcomput- 
er. Final report). 

J. Barthel, and H. Popp. 16 Jun 89, 127p 

Contract BMFT 1063211 

In German. 


The knowledge based system ELDAR (Electrolyte 
data Regensburg) manages in a relational data bank 
the fact knowledge of electrolyte solutions 11,000 pub- 
lications with 340,000 measured data tuples, 35,000 
terms and their semantic references (Thesaurus) and 
50 documentations on modules it manages in a 
method bank algorithmic knowledge (mathematical 
and statistical methods, physico-chemical models) 
with the help of normalized modules and it will manage 
in a rule base the heuristic knowledge (knowledge 
based on rules) at the beginning of 1991. The access 
to the method bank is possible on three different ways. 
A programmer may link modules from the library, the 
chemists or engineer may start the method bank by a 
communication file or he may use the databank- 
method bank- interaction by the communication man- 
on which supplies the input of the activated modules. 
The method bank serves for interpolation, extrapola- 
tion or simulation of thermodynamik, dielectric and 
transport properties or it produces basic data in proc- 
esses of statistical data analysis. The base of statisti- 
cal analysis is a module for multivariate multiple non- 
linear regressions with erros in all variables by the 
Gauss-Marquardt method. The property equations of 
symmetrical binary dilute electrolyte solutions are 
based on the chemical model. ELDAR is programmed 
in FORTRAN and PASCAL and runs with the operating 
system MS/DOS or OS/2 microcomputers. (orig.). 
th IB: FR 4429+.) (Copyright (c) 1991 by FIZ. Citation 
no. 91:000923.) 


158,315 

TIB/A91-00996/GAR 

Karlsruhe Univ. (Germany, F.R.). 
Chemie. 

Untersuchungen zum Mechanismus der Kohien- 
dioxidvergasung von Kohlenstoff mit Hilfe der 
temperaturprogrammierten Desorption von Ober- 
flaechenk I (Studies on the mechanism of 
the carbon dioxide gasification of carbon with the 
aid of temperature controlled desorption of sur- 
face complexes). 

Diss. (Dr.rer.nat). 

J.S.W. Nill. 14 Mar 89, 77p 

In German. 


The mechanism of CO sub 2 gasification of C was in- 
vestigated using a ‘pure’ PVC coke which contains nei- 
ther catalytically active cations nor heteroatoms. Iso- 
thermal gasification experiments were carried out at 
varying temperatures and CO sub 2 partial pressures. 
Gasification was monitored by continuous CO meter- 
ing using non-dispersive IR detectors. Concentrations 
of C(O) and C(H) surface complexes were determined 
via temperature-programmed desorption. For this pur- 
pose, coke samples were gasified at different tem- 
peratures and for different lengths of time, after which 
they were cooled down to room temperature and 
heated to 1100 deg C in an inert gas atmosphere with 
linear temperature increase. The formation of CO and 
H was measured. Based on the O exchange mecha- 
nism of CO sub 2 gasification, theoretical studies were 
carried out which showed that the determination of the 
concentration at the active centers, i.e. the determina- 
tion of the real activation energies, ought to be possi- 
ble by combining measurements of the gasification ki- 
netics with measurements of the desorption kinetics of 
the C surface complexes. The findings of the experi- 
mental studies have proved that this conclusion is, in 
principle, correct, so that this dissertation may be con- 
sidered the first in its kind to show how the C gasifica- 
tion reactions can be described and measured com- 
prehensively using the active center theory. Activation 
energies were 91 cal mol (-1) for dissociation and 
85000 cal mol (-1) for desorption. The apparent activa- 
tion energy of the gasification reaction is 54000 cal 
mol (-1) and clearly belongs to the desorption reaction. 
The reaction rate is determined by the desorption of 
the C(O) surface complexes. (orig./HK). (Copyright (c) 
1991 by FIZ. Citation no. 91:000996.) 
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TIB/A91-00997/GAR PC E14 
Ruhr Univ., Bochum (Germany, F.R.). Fakultaet fuer 
Maschinenbau. 


Entwicklung und Aufbau einer Praezisions-Gas- 
dichtemessanlage zur Bestimmung der thermis- 
chen Zustandsgroessen von reinen Gasen und 
Gasgemischen. (Development and construction of 
a precision gas densimeter for determination of 
the thermal state variables of pure gases and gas 
mixtures). 

Diss. (Dr.-Ing). 

N. Pieperbeck. 1989, 139p 

In German. 


An automatic gas densimeter for the determination of 
the thermal state variables of pure gases, gas mixtures 
and particularly natural gases was developed and 
tested. For the density measurements, the ‘two diving 
bodies method’ was applied, which is the currently 
most accurate measuring system for fluid state gas 
densities. The measuring range of the apparatus 
covers temperature from 0 to 50 deg C, pressures from 
0.1 to 12 MPa and densities from 1 to 1,000 kg/m (3) , 
with a total measuring uncertainty of <or= +or- 
0.02% for densities >or= 2 kg/m (3) or <0.04% for 
density measurements under normal conditions (0 deg 
C and 0.101325 MPa). (BBR). (Copyright (c) 1991 by 
FIZ. Citation no. 91:000997.) 


Polymer Chemistry 
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AD-A237 152/4 Not available NTIS 
Indiana Univ.-Purdue Univ. at Indianapolis. 
Characterization of a Single Sample of an Un- 


known Polymer by Size Exclusion Chromatogra- 


phy. 

L. ¥ Vilenchik, S. Rubinsztajn, M. Zeldin, and W. K. 
Fife. 1991, % 

Availability: Pub. in Jnl. of Polymer Science: Part B, 
Polymer Physics, v29 4p 1991. Availabie only to DTIC 
users. No copies furnished by DTIC. 


No abstract available. 
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AD-A237 163/1 Not available NTIS 
Indiana Univ.-Purdue Univ. at Indianapolis. 

Synthesis, Characterization, and Solubility Behav- 
ior of Polysiloxanes with 4-(Dialkylamino)Pyridine 
Functions. 

Technical rept. 

S. Rubinsztajn, M. Zeldin, and W. K. Fife. 1991, 9p 
Rept no. TR-10 

Contract N00014-91-J-1434 

Availability: Pub. in Macromolecules, v24 n10 p2682- 
2688 1991. Available only to DTIC users. No copies 
furnished by NTIS. 


New silane monomers which contain the 4- 
(dialkylamino)pyridine (DAAP) function have been syn- 
thesized by hydrosilylation of 4-(N- 
methylallylamino)pyridine with MenSi(OEt)s- 
nH(n=0,1) and  4-(diallylamino)pyridine — with 
MenSi(OEt)3-nH(n=0-2) using H2PtCi6 as a catalyst. 
Only Beta-addition products were observed. The prod- 
ucts were characterized by elemental analysis, infra- 
red and 1H and 13C NMR spectroscopy, and gas chro- 
matography-mass spectrometry. Hydrolysis-polycon- 
densation of the respective difunctional monomers 
with a basic catalyst gave a mixture of linear homopo- 
lymer and cyclic oligomers from the monomer with a 
pendant DAAP residue and only the linear homopo- 
lymer from the monomer with the in-chain DAAP resi- 
due. The linear homopolymers were trimethylsiloxy 
end-blocked by reaction with (Me3Si)2NH or 
bis(trimethylsilyl)acetamide. 


158,319 

AD-A237 174/8/GAR PC A02/MF A01 
Foreign Technol Div., Wright-Patterson AFB, OH. 
Method of Obtaining Current-Conducting Polymer- 
ic Materials. 

L. K. Derez, and B. S. Tul’chinskiy. 21 May 91, 9p 
Rept no. FTD-ID(RS)T-0470-91 

Partially edited machine trans. of Patent (USSR) 
328153 p1-2, 2 Nov 72. 


Invention refers to technology of obtaining polymeric 
materials, which possess low electrical resistance. 
Method of obtaining current-conducting polymers by 
solidifaction of a suspension of ferromagnetic filler, for 
example powder of carbonyl iron in epoxy, in a perma- 
nent magnetic field is known. However, high expendi- 
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ture of filler decreases physicomechanical properties 
of material, and materials, obtained using this method, 
possess significant specific electric resistance. Target 
of invention is an increase of electroconductivity of 
polymeric compositions and reduction in expenditure 
of filler. 
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AD-A237 348/8 Not available NTIS 
Indiana Univ.-Purdue Univ. at Indianapolis. Dept. of 
Chemistry. 


Seg gE in Self-Organized Systems. 
W. K. Fife, M. Zeldin, Y. Xin, and C. Parish. Apr 91, 
3 


p 

Availability: Pub. in Polymer Preprints, v32 ni p579- 
580 Apr 91. Available only to DTIC users. No copies 
furnished by NTIS. 


The work reported in this paper was initiated in re- 
sponse to our interest in water-soluble polymers 
whose structure in aqueous solution can be controlled 
by hydrophobic forces. Poly(4-vinylpyridine)(P4VP, 1) 
and its N-alkyl derivatives are well-known, versatile 
polymeric materials. The great variety of possible 
structural varians and corresponding differences in so- 
lution behavior make these substances extremely im- 
portant targets for study as electrolytes, surfac- 
tants and enzyme mimics. Strauss and co-workers 
demonstrated many years ago the capacity of copoly- 
mers which contain Godeataied and ethylated pyri- 
dine residues to self-organize in water and form intra- 
molecular, hydrophobic domains of associated dode- 
cyl chains. 


158,321 

AD-A237 362/9/GAR PC A03/MF A01 
Lowell Univ., MA. Dept. of Chemistry. 

Design, Synthesis and Characterization of Novel 
Polydiacetylenes Using New Analytical Tech- 
niques. 


Final rept. 
S. Tripathy. 28 May 91, 22p 
Contract N00014-90-J-1148 


The principal focus of the project is to develop new 
materials chemistry based on molecular level design 
and solid state chemistry. The goals have been to de- 
velop electroactive polymers with novel electronic, op- 
tical and nonlinear optical properties. Second and third 
order nonkinear optical materials have been developed 
based on éonjugated macromolecules and asymmet- 
ric anharmonic molecular electronic dipolar oscillators. 
In this multidisciplinary research effort, stating from 
first principle, polymeric systems have been developed 
with stable large nonlinear optical coefficients, ul- 
trathin electroactive redox monolayers, molecular su- 
perlattices etc. Photochemical crosslinking and photo- 
polymerization have been employed as engineering 
tools in materials fabrication and to elicit new phe- 
nomenon. 


158,322 

AD-A237 467/6/GAR PC A03/MF A01 
Maine Univ. at Orono. Lab. for Surface Science and 
Lepr 

Effect of Excess Oxydianiline on the Properties of 


Technical rept. 1 Jun 90-31 May 91. k 
R. G. Pethe, W. N. Unertl, and C. M. Carlin. 15 May 


91, 20p 
Contract N00014-89-J-1314 


Thin films of the polymer polyimide (Pl) can be grown 
in ultra-high vacuum by codeposition of pyromeliitic 
dianhydride (PMDA) and oxydianiline (ODA). Raman 
spectr was used to characterise the effects of 
non-stoichiometric deposition rates and substrate tem- 
perature on the chemical pr: ies of the resulting PI 
film. Low fluxes and excess PMDA yield PI formation. 
High fluxes and excess PMDA thus ruling out the pos- 
sibility of a one step process for PI formation. Defects 
that develop during processing of the polymer polyi- 
mide can adversely alter the dielectric properties and 
adhesion of polyimide thin films which are widely used, 
for semiconductors. Polyimide films can be cast or spin 
coated from solution or formed by direct vapor deposi- 
tion. 
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AD-A237 538/4 Not available NTIS 
University of Southern California, Los Angeles. Loker 
Hydrocarbon Research Inst. 
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Mechanism of Anionic Ring-Opening Polymeriza- 
tion of Silacyclopent-3-enes. 
Interim technical rept. 
a P. Weber, Y. T. Park, and S. Q. Zhou. 1 Jul 91, 

p 
Contract N00014-89-J-1961 
Availability: Pub. in Makromol. Chem., Macromol. Sym- 
posium, v42/43 p259-267 1991. Available to DTIC 
users only. No copies furnished by NTIS. 


Anionic ring-opening polymerization of silacyclopent- 
3-enes has characteristics which are different from 
those of anionic living polymerizations of 1,3-dienes. 
High molecular weights are obtained in most cases but 
generally with most probable molecular weight distri- 
butions. The polymerization is stereospecific. Poly(1- 
sila-cis-pent-3-enes) are obtained. Ring opening po- 
lymerization of 1,1,3-trimethy1-1-silacyclopent-3-ene 
is found to be regioselective at -78 C to yield a polymer 
in which cis-1,4-isoprene units are joined to diethylsily- 
lene units almost exclusively in a head to tail orienta- 
tion. Finally, anionic polymerization of 1-methy1-1-sila- 
cyclopent-3-ene is found to yield poly(1-methy1 -1-sila- 
cyclopent-3-ene is found to yield poly(1-methy1-1-sila- 
cis-pent-3-ene) of low molecular weight. This permits 
end group analysis by 1H, 13C and 29Si NMR spec- 
troscopy. Signals are observed which are consistent 
with the presence of 1-methy1-1-silacyclopent-3-ene 
rings. These are probably end groups. A mechanism 
consistent with the above is discussed. 


158,324 

AD-A237 881/8/GAR PC A03/MF A01 
Vermont Univ., Burlington. Dept. of Chemistry. 
Organoborazines.3.Homo- and Copolymerization 
of p-Vinyiphenyicyciotriborazines. 

Technical rept. 

L. A. Jackson, and C. W. Allen. 1 Jul 91, 15p Rept 
no. TR-17 

Contract N00014-89-J-1041 


The polymerization and copolymerization with styrene 
of a series of unsymmetrically B-p-vinylphenyl-N- 
methyl, and N-phenyi borazines (R3(R2)2B3N3(R1)3; 
R1 = methyl, phenyl, R2 = methyl phenyl, R3 = p- 
vinylphenyl) has been studied. The polymerization of 
these monomers yielded both tractable and cross- 
linked materials. The —— obtained were charac- 
terized by 1H and 13C NMR spectroscopy, elemental 
analysis, gel permeation chromatography and thermo- 
gravimeteric analysis. The reactivity ratios for the co- 
polymerization reaction were calculated by the Mor- 
timer-Tidewell method. 


158,325 

DE$1013262/GAR PC A03/MF A01 

Sandia National Labs., Albuquerque, NM. 

Measurements of photo-induced changes in con- 

jugated polymers. 

C. H. Seager, M. B. Sinclair, D. Mc Branch, A. J. 

Heeger, and G. L. Baker. 1991, 25p SAND-91- 

1000C, CONF-910406-14 

Contract AC04-76DP00789 

Spring meeting of the Materials Research Society 
MRS), Anaheim, CA (USA), 29 Apr - 3 May 1991. 
ponsored by Department of Energy, Washington, DC. 


We have used the — sensitive technique of Pho- 
tothermal Deflection Spectroscopy (PDS) to measure 
changes in the infrared absorption spectra of 
MEHPPV, P3HT and Polydiacetylene-4BCMU induced 
by pumping these polymers with light above the (pi)-- 
(pi)* transition energy. In contrast to previous chopped 
aoe transmission measurements of these effects, the 
PDS technique can directly measure the buildup or 
decay of the absorption coefficient, (alpha), on the 
time scale of second to days. In the case of MEHPPV 
we observe that the time scale of seconds to days. In 
the case of MEHPPV we observe that above-gap light 
causes the appearance of a broad infrared peak in 
(alpha), which continues to grow-in hours after the 
pump light is first applied. For this polymer the general 
shape of the absorption spectra in the unpumped state 
mimics the photo-induced changes, suggesting that 
remnant photo-induced states determine the maxi- 
mum transparency observed under normal experimen- 
tal conditions. For P3HT and to a lesser extent, 
MEHPPV, we also observe irreversible photo-induced 
absorption components which we tentaiively identify 
with photo-induced oxidation of the polymer matrix. 10 
refs., 8 figs. 
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DES1013642/GAR 
California Univ., Santa Barbara. 
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PC A03/MF A01 


Polymers at surfaces. Progress report, March 15, 
1990-March 14, 1991. 

P. Pincus. 1991, 17p DOE/ER/45288-T2 

Contract FG03-87ER45288 

Sponsored by Department of Energy, Washington, DC. 


This paper discusses three areas of polymer research. 
In the first area, polyelectrolytes, we have been active- 
ly considering the properties of polyelectrolytes at the 
solid-liquid interface with emphasis on aspects relating 
to colloid stabilization. In particular, we have been 
treating the case of polyelectrolytes end grafted to a 
dielectric surface and have determined the cornal 
structure and the disjoining pressure that results when 
two opposing surfaces approach one another. The 
second area, brush dynamics, boundary lubrication 
and, more generally, problems associated with sliding 
friction, often involve surface protection with polymeric 
films. In order to understand energy dissipation mech- 
anisms as well as the physical chemistry of the lubrica- 
tion process, we have been led to investigate the dy- 
namical properties of polymers which are attached to 
solid surfaces. The last area is mixed copolymer mem- 
branes. We are presently exploring the possibility of 
extending these concepts to the case of copolymer la- 
mellar phases and copolymer solutions. The goal in 
this study is to determine the conditions required to 
fabricate microemulsions and vesicular phases where 
the small surfactant amphiphiles are replaced by block 
copolymers. (JDL) 
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DE91013721/GAR PC A03/MF A01 
Clark Atlanta Univ., GA. Dept. of Chemistry. 
Semi-empirical calculations on model systems for 
organosilyidiamine preceramic polymers. 
Progress report, January 1990-December 1990. 

Y. H. Mariam, K. Feng, and P. Abrahams. Dec 90, 
19p DOE/ER/45306-4, CONF-900402-14 

Contract FG05-87ER45306 

National meeting of the American Chemical Society 
(ACS) (199th), Boston, MA (USA), 22-27 Apr 1990. 
Sponsored by Department of Energy, Washington, DC. 


Polymerization pathways are not very well understood 
in oligomeric/polymeric systems containing Si and N. 
Because of the interest in these systems as precursors 
to ceramic materials, understanding of the polymeriza- 
tion mechanisms is important in order to control path- 
ways of chain growth, termination and branching. Such 
mechanistic studies, in turn, can lead to improved syn- 
thetic methodologies by, for example, improving yield, 
increasing molecular weight, and shortening reaction 
times. Mechanistic studies are however very challeng- 
ing to tackle by experiment alone. We have therefore 
initiated work utilizing molecular orbital approaches pri- 
marily to model reactions between dichlorosilanes and 
ethylenediamine. The interest in these reactions stems 
from the observation that these monomers provide 
polymers/oligomers which can serve as precursors to 
Si-N-C(-0) ceramics. The initial studies, to be reported 
here, involved comparison of So of model sys- 
tems, the assessment of Si-N bonding interactions, the 
Participation of d orbitals on Si in these interactions, 
etc. 6 refs., 4 figs., 1 tab. 
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DE91013970/GAR 

Los Alamos National Lab., NM. 
SESAME equation of state number 7740: Polycar- 
bonate. 

J. C. Boettger. Jun 91, 16p LA-12120-MS 


PC A03/MF A01 


Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 


An equation of state (EOS) for polycarbonate (a widely 
used polymer) has been generated with the computer 
code GRIZZLY and will be added to the SESAME li- 
brary as material number 7740. Although a number of 
the input parameter used in the calculations are based 
on rough estimates. 7740 provides a good match to 
experimental Hugoniot data and should be reliable on 
or near the principal Hugoniot. 6 refs., 1 fig. 


158,329 

PB91-222612/GAR PC A07/MF A02 
National Inst. of Standards and Technology (MSEL), 
Gaithersburg, MD. Polymers Div. 

Assessment of the State-of-the-Art for Process 
Monitoring Sensors for Polymer Composites. 

D. Hunston, W. McDonough, B. Fanconi, F. Mopsik, 
and F. Wang. 1 Jun 91, 145p NISTIR-4514 


A variety of techniques have been applied to monitor- 
ing the changes that occur in the resin during compos- 


ite processing. The report identifies and analyzes 
those techniques that have the most promise for on- 
line application, namely: ultrasonic, dielectric, spec- 
troscopic, and optical techniques. All these methods 
have advantages and disadvantages, and the best 
technique for a given application will depend strongly 
on the materials and processes involved. The report 
discusses these on-line monitoring techniques and 
compares them in the areas of measurement speed, 
sampling volume, sensitivity to different resins, effects 
of fiber type, resistance to the manufacturing environ- 
ment, interpretation of the data, adaptability for other 
uses, and temperature capabilities. The most impor- 
tant comparison, however, concerns the research and 
development work that is needed to achieve the full 
potential of each technique in applications on the fac- 
tory floor. Dielectric and ultrasonic methods have an 
advantage in this connection because commercial 
equipment designed for process monitoring is already 
available. The various spectroscopic and optical meth- 
ods are generally in an earlier stage of development. 
The great potential inherent in these latter methods, 
however, makes it highly desirable to actively pursue 
their developments as well. 


General 
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DE91013481/GAR PC A03/MF A01 
National Academy of Sciences, Washington, DC. 
Board on chemical sciences and technology. Final 
progress report, June 15, 1988-June 14, 1989. 

6 Jun 91, 24p DOE/ER/10984-T6 

Contract FG01-81ER10984 

Sponsored by Department of Energy, Washington, DC. 


The Board has completed five reports since June 
1988. Biosafety in the Laboratory: Prudent Practices 
for Handling and Disposal of Infectious Materials is a 
comprehensive review of the principles and practices 
of biological safety in the laboratory. Currently in press, 
it promises to be a landmark publication in this field, 
comparable to the Board’s two previous studies on 
handling and disposal of chemicals in laboratories. 
Chemical Processes and Products in Severe Nuclear 
Reactor Accidents: Report of a Workshop evaluates 
the quality and relevance of existing high-temperature 
thermodynamic and kinetic data to the analysis of 
light-water reactor accidents. A number of areas 
where important data was deemed to be lacking or in- 
adequate were identified to provide a sound basis for 
predicting the behavior of fission products, fuel, and 
other materials in nuclear reactors during a severe ac- 
cident leading to radioactivity release. Training Re- 
quirements for Chemists in Nuclear Medicine, Nuclear 
Industry, and Related Areas assesses the training re- 
quirements for chemists in nuclear medicine, nuclear 
industry, and related areas. Finally, the Board’s Air 
Force Office of Scientific Research High Energy Den- 
sity Materials Panel has completed two program eval- 
uation reports on this Air Force program. 
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DE91013482/GAR PC A03/MF A01 
National Academy of Sciences, Washington, DC. 

rd on chemical sciences and technology. 
Progress report, June 15, 1987-March 15, 1988. 
1 Mar 88, 24p DOE/ER/10984-T7 
Contract FG01-81ER10984 
Sponsored by Department of Energy, Washington, DC. 


Current and Ongoing Projects include: Committee on 
Nuclear and Radiochemistry; Committee on Nuclear 
and Radiochemistry Workshop on Training Require- 
ments for Chemists in Nuclear Medicine, Nuclear In- 
dustry, and Related Areas; Committee on Nuclear and 
Radiochemistry Workshop on High-Temperature and 
Nuclear Chemical Processes in Severe Reactor Acci- 
dents; Committee on Chemical Engineering Frontiers 
Research Needs and Opportunities; Committee on 
Separation Science on Technology; Panel on Future 
Directions for Fundamental Science in Fossil Energy 
Research; Committee for Handling and Disposal of 
Biohazards in the Laboratory (BIL); Advisory Panels to 
the AFSOR Chemical and Atmospheric Sciences Di- 
rectorate; US National Committee for Pure and Ap- 
plied Chemistry; US National Committee for Biochem- 
istry; US National Committee for Crystallography. 
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DE91013483/GAR PC A03/MF A01 
National Academy of Sciences, Washington, DC. 
Board on chemical sciences and technology. 
Progress report, June 15, 1986-April 15, 1987. 

15 Apr 87, 19p DOE/ER/10984-T8 

Contract FG01-81ER10984 

Sponsored by Department of Energy, Washington, DC. 


Current and ongoing projects include: Committee on 
Nuclear and Radiochemistry; Committee on Nuclear 
Radiochemistry Workshop on Training Requirements 
for Chemists in Nuclear Medicine, Nuclear Industry, 
and Related Areas; Committee on Nuclear and Radio- 
chemistry Workshop on High-Temperature and Nucle- 
ar Chemical Processes in Severe Reactor Accidents; 
Committee on Chemical Engineering Frontiers Re- 
search Needs and Opportunities; Committee on Sepa- 
ration Science and Technology; Panel on Future Direc- 
tions for Fundamental Science in Fossil Energy Re- 
search; Committee on Office of Naval Research 
Chemical Sciences Research Planning; Advisory 
Panels to the Air Force Office of Scientific Research 
Chemical and Atmospheric Sciences Directorate; US 
National Committee for Pure and Applied Chemistry; 
US National Committee for Biochemistry; US National 
Committee for Crystallography; and NAS Seminar on 
Interfaces and Thinfilms. 
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AD-A237 198/7/GAR PC A07/MF A02 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Geotechnical Lab. 

Alternatives for Control of Shoreline Erosion at 
Fort Eustis, Virginia. 

Final rept. 

E. B. Perry, R. D. Carver, and R. L. Lazor. Apr 91, 
144p Rept no. WES/TR/GL-91-8 

Grant MIPR-ERCOR274 


This study gives alternatives for control of shoreline 
erosion at thirteen sites at Fort Eustis, Virginia. Water 
waves are the major cause of erosion in the study area 
with design wave heights from 1.0 to 4.0 ft. Design still- 
water levels are +5.6 ft MLW for the 25-year return 
period event and +6.2 ft MLW for the 50-year return 
period event. Advantages and disadvantages of the 
various types of protection are given along with a 
sketch for each structure-site combination. Alterna- 
tives for shore protection include drainage control-di- 
version of runoff at top of bank, vegetation; riprap re- 
vetments, broken concrete revetments, bulkheads (w 
or w/o toe protection) - used auto tires and timber 
post, gabions (vinyl-coated wire), treated timber, steel 
sheetpiling, steel h-piles and railroad ties with cap, 
retard-used auto tire post and beach nourishment- 
truck in sand. 


158,334 

AD-A237 199/5/GAR PC A04/MF A01 
Naval Civil Engineering Lab., Port Hueneme, CA. 
Lateral Load Distribution in One-Way Flat Slabs. 
Final rept. May 87-Sep 90. 

G. E. Warren, and L. J. Malvar. May 91, 65p Rept 
no. NCEL-TR-935 


Results of laboratory model tests, inservice pier tests, 
classical plate theory, and finite element analyses pro- 
vide the basis for changes in Military Handbook 1025/ 
1 addressing flat slab pier dock design to distribute 
truck crane outrigger loads. The concentrated load dis- 
tribution ep r of Navy pier slabs can be doubled 
over current AASHTO allowables. For pier deck de- 
signs where large, truck-mounted cranes dominate 
load requirements, this will result in higher load capac- 
ity, longer spans, and less construction material. Fur- 
ther, the verified effectiveness of lateral load distribu- 
tion would almost double outrigger load-carrying effi- 
ciency of current Navy pier decks. 


158,335 
AD-A237 353/8/GAR PC A04/MF A01 


Construction Engineering Research Lab. (Army), 
Champaign, IL. 

Use and Upgrade of the USACERL Biaxial Shock 
Test Machine: Workshop Summary. 

Special rept. (Final). 

J. R. Hayes, J. B. Gambill, J. Wilcoski, P. A. Brady, 
png y Al-Chaar. May 91, 74p Rept no. CERL-SR-M- 


This report summarizes a workshop at the U.S. Army 
Construction Engineering Research Laboratory (USA- 
CERL) on 26 and 27 July 1990. The workshop was an 
assembly of Government engineers, and university 
and private industry researchers. It covered the use 
and potential —— of the USACERL Biaxial Shock 
Test Machine (BSTM) as well as the use of shake 
tables in general. Workshop participants discussed the 
BSTMS's capabilities, its applicability to perform seis- 
mic engineering and structural response, strategies to 
use it to support non-Department of Defense agen- 
cies, and potential upgrade configurations for it. Uses 
for shake tables are typically applied to three general 
categories of research: shock loads on structures and 
equipment vibration effects on equipment, and seismic 
velocity/waves effects on structures and equipment. 
The desired application heavily influences the per- 
formance characteristics of a table, including peak ve- 
locities and accelerations, motion frequency ranges, 
and peak displacement (stroke) capabilities. 


158,336 

AD-A237 440/3/GAR PC A04/MF A01 

Army Engineer Waterways Experiment Station, Vicks- 

burg, MS. Hydraulics Lab. 

Red River Waterway, Lock and Dam No. 3. Report 

4. Stilling Basin and Riprap Requirements. Spiliway 

Hydraulic Model Study. 

re — Jun 91, 54p Rept no. WES/TR/HL- 
1-10-4 


Tests were conducted on a 1:50-scale model of Lock 
and Dam No. 3, Red River Waterway, to develop a sat- 
isfactory energy dissipator and a stable riprap plan. 
The spillway consists of 315-ft-long overflow weirs and 
six 42-ft-high by 60-ft-wide tainter gates. The 84-ft- 
wide by 785-ft-long lock will be located on the left river 
bank looking downstream and will have a maximum lift 
of 31 ft. The recommended stilling basin provides ade- 
quate energy dissipation for normal water flow and for 
a single gate fully opened with minimum tailwater. 
Stable riprap plans were developed for the upstream 
and downstream areas adjacent to the structure for 
both normal flows and flow rate and for a single gate 
conditions. Pressures measured on the spillway crest 
were sufficiently high to prevent cavitation problems 
on the downstream ace of the crest. Water-surface 
profiles were measured for a wide range of conditions 
and are compared to computed spillway rating curves. 


158,337 
AD-A237 441/1/GAR PC A04/MF A01 
btn Research and Engineering Lab., Hano- 
ver, NH. 
Performance of Asphalt Concrete Airport Pave- 
— during Thaw Weakening Periods: A Field 


itudy. 
V. C. Janoo, and R. L. Berg. Apr 91, 70p CRREL-91- 
7, DOT/FAA/RD-91/16 
Contract DTFA-01-84-2-02038 


It is accepted that in the winter the load-carrying ca- 
pacity of pavements increases dramatically because 
of freezing of the pavement structure. This is more 
striking in asphalt concrete pavements because of the 
peo of the asphalt at low temperatures. In the 
spring, the pavement structure below the asphait layer 
thaws and can become saturated with water from the 
melting ice lenses, reducing the strength of the bases 
subbase and subgrades. In the spring of 1986, CRREL 
conducted Falling Weight Deflectometer (FWD) meas- 
urements at an airfield in Wisconsin, which had pave- 
ments that were primarily asphalt concrete, to deter- 
mine the change in the load bearing strength of these 
pavement structures in a seasonal frost area during 
thaw weakening periods. In addition to FWD measure- 
ments, surface and subsurface pavement tempera- 
tures were measured at selected sites. This report 
gives a general description of the airfield and the pave- 
ment structure and a comprehensive analysis of the 
FWD measurements. 


158,338 

AD-A237 488/2/GAR PC A04/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Hydraulics Lab. 


158,340 
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Alton Pumping Station, Alton, Illinois. Hydraulic 
Model Investigation. 

Final rept. 

T. L. Kirkpatrick, and B. P. Fletcher. May 91, 62p 
Rept no. WES/TR/HL-91-9 


General (1:10-scale) and section (1:3-scale) scale 
models of the approach channels, sumps, and water 
pumps intake of the proposed Alton Pumping Station, 
Alton, Illinois, were used to evaluate and develop a 
practical design that would provide satisfactory hy- 
draulic performance for all anticipated flow conditions. 
The sump included three pumps with a total design ca- 
pacity of 223 cfs. Initial operation of the general model 
with vertical suction intakes indicated substantial swirl 
in the suction pumps intake and surface vortices. Vari- 
ous modifications investigated to reduce swirl included 
elevating the lower edge of the breast wall, closing 
access ports, streamlining flow adding a 2.0 -ft radius 
to the lower edge of the breast wall, installing fillets in 
the corners of the pump bay, and installing a splitter 
wall beneath the pump bell. A design was developed 
that provided satisfactory hydraulic performance 
except when the trash rack was partially blocked. 


158,339 

AD-A237 628/3/GAR PC A07/MF A02 
Construction Engineering Research Lab. (Army), 
Champaign, IL. 

Engineering Applications of Neural Computing: A 
State-of-the-Art Survey. 

Final rept. 

X. Wu, and J. D. Westervelt. May 91, 138p Rept no. 
CERL-SR-N-91/22 


Neural computing, as a paradigm of knowledge repre- 
sentation and information processing, has attracted 
tremendous enthusiasm and research interest recent- 
ly. With advancing sophistication, neural computing 
technology has been successfully tailored for a wide 
range of applications, including some engineering 
fields. With the development of hardware based neural 
networks and neural computing theory, neural net- 
works potentially provide efficient tools for solving 
some difficult engineering problems related to U.S. 
Army Construction Engineering Research Laborato- 
ries (USACERL) research. This report reviews and de- 
scribes different types of neural networks including 
feedforward, feedback, and recurrent networks, their 
learning algorithms and recent developments. The em- 
phasis is on the most frequently used multilayer feed- 
forward neural networks. Representative publications 
on neural network applications to engineering prob- 
lems related and/or of interest to research at USA- 
CERL, especially civil engineering problems, are also 
covered, and each modeling methodology identified. 
An extensive reference list is provided with each sub- 
ject. The appendices list major technical journals dedi- 
cated to the theory and application of neural comput- 
ing, some publicly available neural network simulators, 
and selected books and proceedings published on 
neural networks and genetic algorithms. 


158,340 

AD-A237 668/9/GAR PC A04/MF A01 
Corps of Engineers South Atlantic, Mobile, AL. Military 
Planning Branch. 

Initial Assessment, Nation Assessment Opportuni- 
ties, Sula Valley, Honduras Central America. 

D. J. Chatelain. Apr 91, 63p Rept no. COESAM/ 
PDM-91/0001 

Text in English and Spanish. 


Flooding in the Sula Valley in November and Decem- 
ber 1990 prompted the U.S. Embassy to request 
SOUTHCOM to provide assistance in flood control and 
emergency operations. SOUTHCOM, through the 
MILGP in Honduras, sponsored the Mobile District, 
Corps of Engineers, to complete this initial assess- 
ment. Our findings are that a SOUTHCOM-USACE 
partnership with the Government of Honduras (GOH) 
is both welcomed and needed. Such a partnership 
would greatly enhance the economic development of 
Honduras during a transition period of the positive ac- 
tions underway. Because of our limited understanding 
of the evolving institutional changes in Honduras, the 
entities of the GOH which would play an active role in 
that partnership will have to be established as time 
progresses. The Corps role in this partnership would 
not be to plan, design and construct; but rather to 
assist and advise the Honduras government in reach- 
ing their ultimate goal. The types of assistance which 
are especially appropriate in the water resources area 
are: overall technical assistance in the water re- 
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sources development of the Sula Valley; the develop- 
ment of an emergency management program for Hon- 
duras; and the installation of a flood warning system 
for the Sula Valley. 


158,341 


PB91-198457/GAR PC A09/MF A02 
Maryland Univ., College Park. Dept. of Civil Engineer- 
ing. 

Site Selection, Design, Construction and Monitor- 
ing of a Prototype SWMIS. 

Research rept. (Final). 

E. W. Kistler, and Y. M. Sternberg. Jul 89, 189p 
AW90-323-046, FHWA/MD-89/09 

Sponsored by Federal Highway Administration, Balti- 
more, MD. Maryland Div., and Maryland State Highway 
Administration, Baltimore. 


Recent studies on the Stormwater Management Infil- 
tration Structure (SWMIS) have focused on the devel- 
opment of methods of analysis and experimental re- 
search. While these studies have been beneficial in 
the advancement of research of the SMWIS, they were 
primarily based on laboratory test and lack verification 
under actual field conditions. The purpose of the study 
was to verify the results of previous studies using 
actual field data. Several potential sites for a prototype 
SWMIS were located based on a standardized site se- 
lection method. The infiltration characteristics of the 
subsoil media was evaluated based on a modified 
analysis of the falling head test. Additionally, the opti- 
mum filter was designed based on the maximum ex- 
pected infiltration rate of the subsoil. The prototype 
SWMIS was designed based on currently accepted 
design guidelines. A site plan was developed and ac- 
cepted by SHA for both potential sites. 


158,342 


PB91-214387/GAR PC AO5/MF A01 
Geological Survey, West Trenton, NJ. Water Re- 
sources Div. 

Application of a Distributed-Routing Rainfall- 
Runoff Model to Flood-Frequency Estimation in 
Somerset County, New Jersey. 

Water resources investigation. 

J. L. Fulton. 1990, 88p USGS/WRI-89-4210 


The U.S. Geological Survey Distributed-Routing Rain- 
fall-Runoff Model was calibrated for eight basins in 
Somerset County, New Jersey. The drainage areas of 
the modeled basins range from 1.20 to 26.2 square 
miles. Impervious area in the basins ranges from 3.2 to 
13 percent of the total basin area. Model verification 
efficiencies were 75 to 93 percent for storm volumes 
and 65 to 93 percent for peak flows. The report docu- 
ments (1) the selection and calibration of a distributed- 
routing rainfall-runoff model on the basis of 5 years of 
data collected during 1980-84, (2) the simulation of the 
long-term flood records for 1914-79, (3) the extension 
of the observed records, and (4) the estimation of 
peak-flow frequencies at each of the eight study 
basins in Somerset County, New Jersey. 


158,343 


PB91-219261/GAR PC A11/MF A03 
Technische Hogeschool Delft (Netherlands). 
Modellering van Dynamische Processen voor 
Drinkwaterdistributie (Modelling the Dynamic 
Processes of Drinking Water Distribution). 

Doctoral thesis. 

J. Cohen. c1991, 236p ISBN-90-6275-641-7 

Text in Dutch; summary in English. 


The dissertation discusses the development of a ‘dy- 
namic’ calculation model for describing the dynamic 
processes asscciated witli the transport and distribu- 
tion of drinking water. The model adds substantially to 
the understanding of these complex processes and its 
application contributes significantly to the decision 
making pertinent to large investments in infrastructure 
in terms of both business management and quality 
control. The calculation tool has been developed to fill 
the need for a dynamic model and to offset the disad- 
vantages of current ‘static’ calculation models which 
largely overlook dynamic processes and are far from 
capable in calculating of all processes affecting water 
quality. (Copyright (c) 1991 by Gemeentewaterleidin- 
gen Amsterdam.) 
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158,344 

AD-A237 416/3/GAR PC A06/MF A02 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Structures Lab. 

Development and Implementation of Time-De- 
pendent Cracking Material Model for Concrete. 
Final rept. 

S. B. Garner, and M. |.| Hammons. Apr 91, 117p 
Rept no. WES/TR/SL-91-7 


Minimizing thermal cracking in mass concrete contin- 
ues to be a concern. Thermal cracking is due to the 
restraint of volume change due to hydration, shrink- 
age, and creep. The mathematical prediction of 
stresses, strains, and cracking at early times presents 
special problems because many of the mechanical 
properties of concrete depend on the degree of hydra- 
tion of the cementitious materials. To better model the 
time-dependent cracking properties and response of 
mass concrete, a time-dependent cracking material 
model was developed for use in a general-purpose 
heat transfer and structural analysis finite element 
code. The model includes the effects of time and tem- 
perature on compressive strength, modulus of elastici- 
ty, and creep. An interactive strain-driven, stress-modi- 
fied cracking criterion based on the smeared-crack ap- 
proach is included. Examples of calibration and verifi- 
cation of the model are included. 


158,345 

AD-A237 708/3/GAR 

Terra Tek, Inc., Salt Lake City, UT. 
Compressive Stress-induced Microcracks and Ef- 
fective Elastic Properties of Limestone and Con- 
crete. Phase 1. 

Final rept. 20 Aug 90-19 Feb 91. 

Z. Zheng, J. D. McLennan, and J. W. Martin. 19 Apr 
91, 52p TR-91-107, AFOSR-TR-91-0555 

Contract F49620-90-C-0060 


Stress-induced microstructure alterations were ob- 
served in Indiana limestone and one type of using low 
wetting concrete, point metal alloy injection technique. 
Average microcrack length and aperture decreased 
with an increase in applied confining stress. Micro- 
crack density increased with an increase in confinin 

stress. Most microcracks were oriented at a small 
angle to the maximum compression direction. Theoret- 
ical solutions for effective moduli and Poisson’s ratios 
of an axisymmetrically microstructured material were 
obtained using energy conservation principles. Results 
showed that all effective moduli are less than for the 
original undamaged and decreased with an increase in 
microcrack density. Ultrasonic velocities measured 
concurrently during static compression tests con- 
formed the observations. ‘Dynamic’ stress-strain 
curves constructed from the measured ultrasonic ve- 
locities showed relatively similar behavior as the static 
stress-strain curves. Both static and dynamic moduli 
decreased with an increase in axial devatoric stress. 


PC A04/MF A01 


158,346 

PB91-226142/GAR PC AO5/MF A01 
Technical Innovations, Cleveland, OH. 

Nonintrusive Moisture Analyzer for Concrete. 

Final rept. on Phase 1. 

M. Rose. 25 Aug 88, 87p NSF/ISI-88156 

Grant NSF-ISI87-60001 

Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


Tne study determined the feasibility of a nonintrusive 
method of measuring unbound water content in fresh 
and hardened concrete. The procedure entails posi- 
tioning the probes against the sample and reading 
moisture content from a display. Researchers evaluat- 
ed capacitance, microwave, and conductivity tech- 
niques, all of which entail sh the dielectric be- 
havior of the material under test. For each of these 
techniques, they constructed several prototypes and 
evaluated their performance. 


Highway Engineering 


158,347 
PB91-198234/GAR PC A03/MF A01 


Virginia Transportation Research Council, Charlottes- 
vill 


le. 

Developing Design Elements for Scenic Byways in 
Virginia. 

Final rept. 

B. Purinton, L. A. Hoel, and M. A. Perfater. Apr 91, 
47p VTRC-91-R1, FHWA/HPR/VA-91/R1 ; 
Sponsored by Federal Highway Administration, Rich- 
mond, VA. Virginia Div., and Virginia Dept. of Transpor- 
tation, Richmond. 


Virginia has had a scenic roads program since 1966 
that provides for the designation of certain roads as 
Virginia Byways. The program does not require the ap- 
plication of any special technical requirements in the 
selection, designation, maintenance, or modification of 
these roads. The research reported herein was under- 
taken to determine (1) whether these Virginia Byways 
require special design considerations by virtue of their 
use, (2) what design elements that would be dictated if 
special design considerations were found to be appro- 
priate, and (3) the degree to which current standards 
provide for these considerations. The institutional 
memory on the subject was reviewed, and current fed- 
eral and state scenic roads programs were examined. 
It was concluded (1) that special design considerations 
are appropriate, (2) that design elements could be 
identified, and (3) that current design standards pro- 
vide for neither the design considerations nor the re- 
sulting design elements. Recommendations are made 
for future practice and further research. 


158,348 

PB91-198747/GAR PC A03/MF A01 
New Jersey Dept. of Transportation, Trenton. Div. of 
Research and Demonstration. 

Signs on Breakaway Barricades, Wind and Crash 
Tests. 

Final rept. 

T. D. Davis. Aug 90, 36p R-90-007-7410, FHWA/NJ- 
90/007 


Sponsored by Federal Highway Administration, Tren- 
ton, NJ. New Jersey Div. 


Work zone informational sign panels are often mount- 
ed on portable wood or metal frames and used for 
changing traffic operations. At times, these portable 
signs are placed close to Type Ill breakaway barri- 
cades used to channelize traffic. If signs could be 
placed on the barricades instead, then some portable 
wood or metal sign frames would no longer be needed. 
This would reduce sign costs as well. Barricades with 
signs attached at various heights for visibility purposes 
were tested for durability under wind loads up to 60 
mph. Twenty and 60 mph full scale vehicle crash tests 
were conducted. The 0.024 inch thick aluminum sign 
with 12 inches of ground clearance failed the 60 mph 
crash test. However, vinyl rollup signs with 38 and 50 
inches of clearance and 0.024 inch thick aluminum 
signs with 29 and 41 inches of clearance from the 
bottom of the sign to the pavement passed the wind 
and crash tests and are recommended for implemen- 
tation. 


158,349 

PB91-200378/GAR PC A03/MF A01 
California State Dept. of Transportation, Sacramento. 
Div. of Traffic Operations. 

Weaving Areas Near One-Lane Ramps. 

Final rept. 

H. F. Fong, and F. D. Rooney. Sep 90, 29p FHWA/ 
CA/TO/TOS-90/1 

Sponsored by Federal Highway Administration, Sacra- 
mento, CA. California Div. 


The main purpose of the research was to check the 
accuracy of the weaving procedures of the 1985 High- 
way Capacity Manual, of the nomograph which was 
prepared by Jack Leisch, and of the 1965 Highway Ca- 
pacity Manual’s Level of Service D method. Weaving 
data was obtained with video equipment for eleven lo- 
cations. The locations were at the Oakland area, the 
Los Angeles area and the San Diego area. There were 
seventeen data sets. Nine of the data sets were for 
generally non-peak periods. Eight of the data sets 
were for generally peak periods. All of the ramps were 
diamond-type ramps, including a ramp to a frontage 
road with a curve adequate for only slow speeds, or 
slip ramps. All of the ramps were one-lane at the 
merge or diverge areas. There were auxiliary lanes be- 
tween all of the on-ramps and off-ramps. 


158,350 
PB91-215871/GAR PC A03/MF A01 





Transportation Research Board, Washington, DC. 
Fabrics in Asphalt Overlays and Pavement Mainte- 
nance. 

Final rept. 

R. D. Barksdale. Jul 91, 22p TRB/NCHRP/SYN-171, 
ISBN-0-309-04919-9 

Report on National Cooperative Highway Research 
Program, Synthesis of Highway Practice. Library of 
Congress catalog card no. 90-72110. Prepared in co- 
operation with Georgia Inst. of Tech., Atlanta. Spon- 
sored by American Association of State Highway and 
Transportation Officials, Washington, DC., and Federal 
Highway Administration, Washington, DC. 


The report will be of interest to pavement designers, 
maintenance engineers, and others interested in meth- 
ods and procedures for reducing reflection cracking of 
asphalt overlays. Information is provided on the use of 
paving fabrics and membranes in pavement rehabilita- 
tion. Reflection cracking of pavement overlays results 
in decreased pavement performance with respect to 
ride quality, structural support, skid resistance, and 
safety. The use of fabrics is one of the alternatives that 
are available to reduce or delay reflection cracking. 
The report of the Transportation Research Board de- 
scribes the experiences of agencies in the use of fab- 
rics and membranes for reduction of reflection crack- 
ing. 


158,351 

PB91-216036/GAR PC A03/MF A01 
Pennsylvania Dept. of Transportation, Harrisburg. 
Bureau of Bridge and Roadway Technology. 

Sulphur Extended Asphalt. 

Final rept. 

D. B. Mellott, and J. P. Tenaglia. Jun 91, 42p FHWA/ 
PA-87/031 +79-15 

Contract DTFH71-80-C-00034 

See also PB86-168218. Sponsored by Federal 4 
way Administration, Harrisburg, PA. Pennsylvania Div 


The purpose of the project is to evaluate the compara- 
tive performance and costs between conventional ID-2 
wearing course and a sulfur extended ID-2 wearing 
course (30% sulfur, 70% AC-20). The Federal High- 
way Administration (FHWA) encouraged the states to 
plan demonstration projects on the use of sulfur ex- 
tended asphalt (SEA) as a means to find more eco- 
nomical and satisfactory substitutes for asphalt binder. 
The evaluations indicate that the service life of SEA 
mixtures can be considered equal to the conventional 
ID-2 mixes. However, at the present time (1991) it is 
not economical to pursue the use of SEA because 
sulfur is more expensive than asphalt and nearly twice 
as much sulfur is needed to replace an equal volume 
of asphalt. 


158,352 

PB91-217299/GAR PC A04/MF A01 
Transportation Research Board, Washington, DC. 
Removing Concrete from Bridges. 

Final rept. 

D. G. Manning. Jun 91, 53p TRB/NCHRP/SYN-169, 
ISBN-0-309-04918-0 

Library of Congress catalog card no. 90-72084. Report 
on National Cooperative Highway Research Program. 
Sponsored by American Association of State Highway 
and Transportation Officials, Washington, DC. 


The report will be of interest to maintenance engi- 
neers, bridge engineers, and others interested in 
methods and procedures for removing concrete from 
bridges. Information is provided on equipment and pro- 
cedures used by states to remove concrete from high- 
way bridges. Repairing structural concrete involves re- 
moval and replacement of deteriorated concrete. The 
report of the Transportation Research Board de- 
scribes the equipment and procedures used for both 
complete and partial removal of concrete from bridge 
decks and substrates. 


158,353 

PB91-217935/GAR PC A05/MF A02 
California Univ., Richmond. Earthquake Engineering 
Research Center. 

Collapse of the Cypress Street Viaduct as a Result 
of the Loma Prieta Earthquake. 

D. K. Nims, E. Miranda, |. D. Aiken, A. S. Whittaker, 
and V. V. Bertero. Nov 89, 97p UCB/EERC-89/16 
Prepared in cooperation with Forell/Elsesser Engi- 
neers, San Francisco, CA. 


At 5:04 pm on October 17, 1989, a surface wave mag- 
nitude 7.1 Earthquake centered in the Santa Cruz 
mountains severely damaged structures, buildings, 


freeways, and bridges in the coastal zone of northern 
California bounded in the south by the city of Monterey 
and in the north by the cities of San Francisco and 
Oakland. The majority of the approximately 70 deaths 
resulting from the earthquake were caused by the col- 
lapse of the Cypress Street Viaduct section of Inter- 
state 880. The report describes the observations of 
the reconnaissance teams from the Earthquake Engi- 
neering Research Center of the University of California 
at Berkeley of the Cypress Street Viaduct. Analyses 
and discussions, based on a bent by bent survey, are 
presented along with sketches and photographs that 
describe the structure and its damage. All the types of 
bents are identified, classified and described in detail. 
Results from ambient vibration tests of a section of the 
viaduct that was minimally —— by the earthquake 
are also given. Preliminary conclusions are presented 
indicating that the failure was initiated in the region im- 
mediately above the lower girder-column joint. 


158,354 

PBS1-218206/GAR PC A03/MF A01 
Washington State Transportation Center, Pullman. 
= Response Spectra for Washington State 


Final rept. 

G. Tsiatas, R. Fragaszy, C. Ho, and K. Kornher. 1 
May 89, 39p WA-RD-233.1 

Prepared in cooperation with Rhode Island Univ., 
Kingston. Dept. of Civil and Environmental Engineer- 
ing. Sponsored by Washington State Dept. of Trans- 
portation, Olympia. Planning, Research and Public 
Transportation Div., and Federal Highway Administra- 
tion, Olympia, WA. Washington Div. 


The report presents site-dependent design response 
spectra which account for the effects of the soils and 
earthquakes that occur in Washington State. A base 
spectrum and soil amplification spectra are developed 
that are correlated with a mapped severity coefficient. 
The base s im is selected with consideration 
given to the special characteristics of the subduction 
zone earthquakes likely to occur in the area. The com- 
puter program SHAKE is used to develop the soil am- 
plification spectra. Soil profiles from 123 boring logs 
from actual bridge sites in Washington are used in the 
research. The results are intended to replace corre- 
sponding sections of the currently used AASHTO 
guidelines. 


158,355 

PB91-218420/GAR PC A09/MF A02 
Geological Survey, Reston, VA. Water Resources Div. 
User’s Manual for WSPRO: A Computer Model for 
Water Surface Profile Computations. (Hydraulic 
Computer Program HY-7). 

Final rept. Mar 87-Mar 90. 

J. O. Shearman. Sep 90, 184p FHWA/IP-89/027 
Contract DTFH61-84-Y-30029 

Sponsored by Federal Highway Administration, 
McLean, VA. Office of Implementation. 


WSPRO, a water-surface profile computation model, 
can be used to analyze one-dimensional, gradually- 
varied, steady flow in open channels. WSPRO also can 
be used to analyze flow through bridges and culverts, 
embankment overflow, and multiple-opening stream 
crossings. The users manual provides guidance for 
using version VO60188 (or PO60188) of the WSPRO 
model. It presents a general overview of input data re- 
quirements, uses conceptual examples to illustrate 
typical data sequences for various model applications, 
and provides detailed instructions for preparation of 
input data. Several example problems are included to 
illustrate both input data and model output. Analysis 
and interpretation of model output is discussed in 
detail. 


158,356 
PB91-218552/GAR PC A11/MF A03 
Ensoft, Inc., Austin, TX. 

COM624P Program Users Manual, Version 1.0. 

S. T. Wang, and L. C. Reese. Feb 91, 242p FHWA/ 
SA-91/002 

Contract DTFH61-88-C-00101 

Sponsored by Federal Highway Administration, 
McLean, VA. Office of Implementation. 


Computer Program COM624P has been developed for 
use in the analysis of stresses and deflection of piles 
or drilled shafts under lateral loads. The program is es- 
pecially written for highway engineers who wish to run 
the analysis on microcomputers. The technology on 
which the program is based is the widely-used p-y 
curve method. The program solves the equations 
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giving pile deflection, rotation, bending moment, and 
shear by using iterative procedures because of the 
nonlinear vosnaase of the soil. The program provides a 
user-friendly/menu-driven input and a graphics output 
in microcomputer environment. Several new features 
are included in the program such as: generating p-y 
curves for rock, capability of analysis of piles in sloping 
ground, improved solution for multi-layered soils, and a 
variety of boundary conditions at the pile head for se- 
lection. 


158,357 
PB91-218586/GAR PC AO5/MF A01 
Louisiana Transportation Research Center, Baton 


Rouge. 

on of Construction Quality Criteria with 
Performance of Asphaltic Concrete Pavements. 
Final rept. Mar 83-Aug 87. 
S. C. Shah. Aug 87, 77p RR-208, FHWA/LA-87/208 
Sponsored by Federal Highway Administration, Baton 
Rouge, LA. Louisiana Div., and Louisiana Dept. of 
Transportation and Development, Baton Rouge. 


The report is concerned with the determination of rela- 
tionship between asphaltic concrete surface course 
specifications and the level of performance of pave- 
ments constructed under these specifications. The re- 
lationship was investigated through comparative eval- 
uation of deficient (in specification) and non-deficient 
sections using a combination of pavement condition 
rating and ride rating as the criteria for evaluation. The 
analysis and evaluation of the data indicated (1) a rec- 
ognizable difference in the level of pertormance be- 
tween the 100 percent pay or non-deficient sections 
and the deficient sections for stability and surface tol- 
erance criteria of acceptance; (2) little difference in the 
performance level between the two groups of sections 
for compaction criteria deficiency; (3) pot hole patch- 
ing for test or deficient sections to be much more than 
the corresponding control or non-deficient section (4) 
that majority of the sections (control or test) have not 
reached end of life according to PS! measure of serv- 
iceability. 
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PB91-222042/GAR PC A10/MF A03 
Environmental Protection Agency, Research Triangle 
Park, NC. Office of Air Quality Planning and Standards. 
Guidance Document for Selecting id Materi- 
als Appiied to Ice- and Snow-Covered Roadways. 
Final rept. 

Jul 91, 222p EPA/450/3-90/007A 

See also PB90-183658.Portions of this document are 
not fully legible. 


The report describes a study whose primary purpose 
was to provide guidance on methods to determine: (1) 
the physical properties and durability of antiskid mate- 
rial selected for use on ice and snow-covered road- 
ways; and (2) criteria for defining the elements of an 
effective emission control strategy associated with the 
use of antskid materials. The report is expected to be 
used by local, State, and regional air pollution control 
agencies to identify antiskid materials that are both du- 
rable and effective and produce fewer emissions. 
Phase | of the study collected background information 
to derive preliminary selection criteria for antiskid ma- 
terials based on existing data. Phase 2 was a laborato- 
ty evaluation to: (1) determine the physical properties 
of typical antiskid materials and (2) conduct suitable 
tests of antiskid materials to determine their potential 
for the generation of emissions. Based on limited data, 
the class of materials that is relatively hard as indicat- 
ed by low silt content, low abrasion loss and high 
values for the Vickers hardness test, had the lowest 
overall potential for silt generation. The best overall in- 
dicator of silt generation potential appeared to be the 
Los Angeles abrasion loss. 
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PB91-223685/GAR PC A13/MF A03 
Pittsburgh Univ., PA. Dept. of Civil aes 
Variable Amplitude Load Fatigue. Task A: Litera- 
ture Review. Volume 1. Traffic Loading and Bridge 


Response. 

Interim rept. Jul 86-May 87. 

C. G. Schilling. Jul 90, 293p FHWA/RD-87/059 
Contract DTFH61-86-C-00036 

See also Volume 2, PB91-223693. Sponsored by Fed- 
eral Highway Administration, McLean, VA. Office of 
Engineering and Highway Operations Research and 
Development. 

Also available in set of 3 reports PC E99/MF E99, 
PB91-223677. 
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This is a multi-volume series. The volume, Vol. |, de- 
scribes (1) traffic loadings that affect fatigue behavior, 
(2) the response of bridges to such loadings, (3) fa- 
tigue design and evaluation procedures, and (4) stress 
spectra for testing. The volume includes extensive 
field data on traffic loadings and bridge responses. 
Volume II discusses constant amplitude fatigue behav- 
ior and gives graphs summarizing test results for vari- 
ous Ss of details. Volume III discusses variable am- 
plitude fatigue behavior and gives eye summarizing 
— results that show the effects of various param- 
eters. 
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PB91-223693/GAR PC A09/MF A03 
Pittsburgh Univ., PA. Dept. of Civil Engineering. 
Variable Amplitude Load Fatigue. Task A: A Litera- 
ture Review. Volume 2. Constant Amplitude Fa- 
tigue Behavior. 

Interim rept. Jul 86-May 87. 

K. H. oor and P. A. Romito. Jul 90, 194p 
FHWA/RD-87/060 

Contract DTFH61-86-C-00036 

See also Volume 1, PB91-223685 and Volume 3, 
PB91-223701. Sponsored by Federal Highway Admin- 
istration, McLean, VA. Office of Engineering and High- 
way Operations Research and Development. 

Also available in set of 3 reports PC E99/MF E99, 
PB91-223677. 


This is a multi-volume series. Volume II discusses con- 
stant amplitude fatigue behavior related to highway 
b s. It describes the development of the present 
AASHTO fatigue provisions and presents graphs sum- 
marizing the fatigue data on which they are based. 
Volume | describes the traffic loadings that affected 
fatigue behavior and the response of bridges to these 
loadings. Volume Ill discusses variable amplitude fa- 
tigue behavior and gives graphs summarizing test re- 
suits that show the effects of various parameters. 
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PBS1-223701/GAR PC A11/MF A03 
Pittsburgh Univ., PA. Dept. of Civil ny 4 
Variable Amplitude Load Fatigue. Task A. Litera- 
ture Review. Volume 3. Variable Amplitude Fatigue 


Behavior. 
Interim rept. Jul 86-May 87. 


P. Albrecht, and C. G. Rubeiz. Apr 90, 228p FHWA/ 
RD-87/061 


Contract DTFH61-86-C-00036 

See also Volume 2, PB91-223693. Sponsored by Fed- 
eral Highway Administration, McLean, VA. Office of 
Engineering and Highway Operations Research and 
Development. 

Also available in set of 3 reports PC E99/MF E99, 
PB91-223677. 


This is a multi-volume series. Volume Ill (1) reviews 
present fatigue design methods, (2) summarizes vari- 
able amplitude fatigue data, and (3) discusses the 
major parameters influencing variable amplitude fa- 
tigue behavior. Volume | describes the traffic loadings 
that affect fatigue behavior and the response of 
bridges to these loadings. Volume II discusses con- 
stant amplitude fatigue behavior and gives graphs 
summarizing test results for various types of Setails, 


158,362 
PB91-224469/GAR 
Washington State Transportation Center, Seattle. 
Evalua of Granular Overlays in Washington 
State: A Summary. 

Final rept. 

J. P. Mahoney, N. C. Jackson, and D. J. O’Neil. May 
91, 64p WA-RD-226.2 

See also PB91-224477. Sponsored by Washington 
State Dept. of Transportation, Olympia. Planning, Re- 
search and Public Transportation Div., and Federal 
eal Administration, Olympia, WA. Washington 


PC A04/MF A01 


Granular overlays have been used by the Washington 
State Department of Transportation (WSDOT) for 
about 30 years. Since the mid-1980s and along with 
the full implementation of the WSDOT Pavement Man- 
agement System (WSPMS), WSDOT has been inter- 
ested in a the es of granular over- 
lays. It is felt by WSDOT that the performance of this 
rehabilitation treatment is better than one might rea- 
sonably expect. Further, past practice in Washington 
state occasionally required that the preexisting surfac- 
ing (often several bituminous surface treatment (BST) 
layers) be scarified prior to placement of the crushed 
rock layer. The summary report will overview the study 
and conclusions. 
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PB91-224477/GAR PC A07/MF A02 

Washington State Transportation Center, Seattle. 

— of Granular Overlays in Washington 

e. 

Technical rept. (Final). 

D. J. O’Neil, J. P. Mahoney, and N. C. Jackson. May 

91, 149p WA-RD-226.1 

See also PB91-224469. Sponsored by Washington 

State Dept. of Transportation, Olympia. Planning, Re- 

search and Public Transportation Div., and Federal 

= Administration, Olympia, WA. Washington 
iv. 


Granular overiays have been used by the Washington 
State Department of Transportation (WSDOT) for 
about 30 years. Since the mid-1980s and along with 
the full implementation of the WSDOT Pavement Man- 
agement System (WSPMS), WSDOT has been inter- 
ested in examining the performance of granular over- 
lays. It is felt by WSDOT that the performance of this 
rehabilitation treatment is better than one might rea- 
sonably expect. Further, past practice in Washington 
state occasionally required that the preexisting surfac- 
ing (often several bituminous surface treatment (BST) 
layers) be scarified prior to placement of the crushed 
rock layer. As will be shown in the report, this practice 
is not supported by the research. The study examined 
— overlays by using three different techniques. 

irst, previous research on the behavior of confined 
crushed rock layers was studied. Through these stud- 
ies, information was sought concerning the stiffnesses 
that have been found in crushed rock layers, what can 
be done to improve the crushed rock layer, and the 
problems that have been encountered in working with 
confined crushed rock layers. Next, the usable life of 
the granular overlay was compared with that of other 
types of pavement ager including asphalt con- 
crete (AC) overlays and BST. Finally, the granular 
overlays were tested to determine their properties and 
to measure the effect of different designs on their per- 
formance. 


158,364 
PB91-226118/GAR PC A03/MF A01 
Weidlinger Associates, New York. 

Analysis of Earthquake Induced Slope Failures. 
Technical rept. on Phase 1. 

|. S. Sandler, and R. P. Daddazio. 31 Jul 88, 24p 
NSF/ISI-88150 

Grant NSF-ISi-8760175 

Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


Rational methods for seismic slope stability analysis 
require the prediction of critical state displacement be- 
havior of an embankment. The use of advanced plas- 
ticity models, which satisfy the requirements of conti- 
nuity and uniqueness of solution and have the capabil- 
ity of simulating a wide range of real effects in soils, is 
essential in this type of analysis. The focus of the re- 
search was the development of a simplified cap type 
ewe A model specialized for seismic analysis of em- 
ankments. The specific objectives that were met are: 
(1) the incorporation of a viscoelastic stress-strain re- 
lation into the cap model to simulate cyclic hysteresis 
below the yield surface, and (2) the incorporation of 
simplifying assumptions into the model in order to 
reduce the number of parameters necessary to fit the 
model to properties which can be obtained from data 
most typically available to geotechnical engineers. 


Soil & Rock Mechanics 
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AD-A237 630/9/GAR PC A03/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Geotechnical Lab. 

User’s Manual for Computer-Controlled Micro- 
wave Oven System (CCMOS) for Drying Soil. 

Final rept. 

P. A. Gilbert. May 91, 20p Rept no. WES/IR/GL-91-1 


Water content and soil compaction need to be continu- 
ously monitored during the compaction of soil struc- 
tures. Equipment to monitor field compaction in real 
time is needed because of the high production rate of 
modern construction equipment. A microwave drying 
system based on computer control of microwave 


energy application was developed at the US Army En- 
gineer Waterways Experiment Station for determining 
water content rapidly and accurately. This document is 
a user’s manual for that microwave drying system and 
describes the equipment, its use, its requirements, and 
safety precautions that should be observed during op- 
eration. 
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DE91013259/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Evolution of damage surfaces and the plastic po- 
tential in a limestone. 

D. J. Holcomb. 1991, 32p SAND-91-0680C, CONF- 
9106131-5 

Contract AC04-76DP00789 

1991 Society for Experimental Mechanics spring con- 
ference, Milwaukee, WI (USA), 9-13 Jun 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Acoustic emissions and conventional strain measure- 
ments were used to follow the evolution of the damage 
surface and the plastic potential in a limestone under 
conditions of triaxial compressions. Confining pres- 
sures were chosen such that macroscopically, the 
limestone exhibited both brittle and ductile behavior. 
The parameters thus derived are useful for modeling 
the deformation of a pressure-dependent material and 
for computing when localization would occur. 10 refs., 
8 figs. 
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AD-A237 851/1/GAR PC A03/MF A01 
Georgia Inst. of Tech., Atlanta. School of Aerospace 
Engineering. 

Investigation of the Flame-Acoustic Wave Interac- 
tion during Axial Solid Rocket Instabilities. 

Final rept. 1 Mar 89-28 Feb 91. 

B. T. Zinn, and B. R. Daniel. 30 Apr 91, 47p AFOSR- 
TR-91-0600 

Grant AFOSR-89-0290 


Primary research objectives are to: (1) investigate 
mechanisms responsible for driving of axial instabilities 
by solid propellant flames; (2) determine whether 
state-of-the-art theoretical models can predict charac- 
teristics of the flame driving mechanisms; and (3) in- 
vestigate the effect of flow turning upon axial instabil- 
ities in solid propellant rocket motors. To attain these 
objectives, the response of diffusion flames, stabilized 
on the side wall of a duct, to imposed acoustic waves 
was investigated by using flame radiation measure- 
ments and laser Doppler velocimetry (LDV). Flame ra- 
diation measurements revealed that the presence of 
an acoustic field produced space dependent oscillato- 
ry heat release rates which depend upon characteris- 
tics of the flame and the excited acoustic field. Meas- 
urements of flame radiation and velocity field both 
showed that at a given instant some sections of the 
flame drive the acoustic field while others damp it. The 
net effect of the flame upon the acoustic field depends 
on the relative magnitude of these driving and damping 
regions. Validity of a previously developed flame re- 
sponse model was investigated by comparing meas- 
ured and predicted oscillatory velocity components in 
the flame region. Using measured values of the acous- 
tic admittance of the burner, flame shape, and steady 
state temperature distribution in the flame region, the 
model was used to predict oscillatory vertical velocity 
distributions in the flame region. These were then com- 
pared to velocity distributions measured with an LDV 
system, showing good qualitative agreement. 
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AD-A237 892/5 Not available NTIS 





Pennsylvania State Univ., University Park. Dept. of Me- 
chanical Engineering. 

Short Communication: Isolation of Buoyancy Ef- 
fects in Jet Diffusion Flame Experiments. 

R. W. Davis, E. F. Moore, R. J. Santoro, and J. R. 
Ness. 1990, 12p AFOSR-TR-91-0541 

Grant AFOSR-87-0145 

Availability: Pub. in Combustion Science and Technol- 
ogy, V73 p625-635 1990. Available only to DTIC users. 
No copies furnished by NTIS. 


Buoyancy is an important factor in the dynamic behav- 
ior of jet diffusion flames. In order to determine the 
exact role that buoyancy plays, a simple procedure is 
described for varying in isolation the relative buoyance 
force in stationary laboratory jet diffusion flame experi- 
ments. This procedure, which is derived from a theo- 
retical model of these flames, merely requires that 
background pressure be varied while maintaining con- 
stant mass flows of fuel and oxidizer into the burner. It 
is shown that the sole result of these pressure vari- 
ations in the theoretical model is that the effective 
gravitational acceleration acting upon the flame varies 
as the square of the pressure. Comparisons are made 
between the structure of a low speed laboratory meth- 
ane/air flame at various pressures and the results of a 
direct numerical simulation of the same flame with vari- 
ous gravitational acceleration. Similar evolutions in 
flame structure are observed in both cases. 
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DE91010492/GAR PC A08/MF A02 
Department of Energy, Pittsburgh, PA. Pittsburgh 
Energy Technology Center. 

Modification of the ‘TEACH’ computer code for 
use in a study of swirling turbulent flows. 

C. C. Hwang, G. Zhu, M. Massoudi, and J. M. 
Ekmann. Mar 91, 172p DOE/PETC/TR-91/3 


For high-intensity pressurized combustors, swirl has 
been used to improve the flame stability and to 
produce higher rate of entrainment of the ambient fluid 
and fast mixing. Traditionally, designers relied heavily 
on experiments to design combustors. This approach 
is now being supplemented with theoretical and com- 
putational modeling techniques. Typical of the present 
generation of fluid dynamic computer codes being de- 
veloped for combustor simulation is the TEACH solu- 
tion procedure. The TEACH code uses the two-equa- 
tions k-(epsilon) turbulence model for turbulent flow 
— It has been suggested that the assumptions 
leading to the formulation of the k-(epsilon) model are 
inadequate for the modeling of turbulence in high swirl- 
ing flows. Recently, Speziale (1987) has developed a 
non-linear k-(epsilon) model which extends the range 
of validity of the standard k-(epsilon) model while 
maintaining most of the interesting feature of the k-(ep- 
silon) model, for example, the ease of — in 
existing Computational Fluid Dynamics (CFD) codes. 
The objectives of this work is to evaluate a modified 
vesion of the TEACH code (STARPIC) for its value in 
analyzing swirling flows in devices such as high-inten- 
sity combustors. Additional modifications include: (1) 
non-linear k-(epsilon) model, (2) cyclone geometry, 
and (3) particle trajectory submodel. Simple computa- 
tional tests have been run to compare results from this 
code with other computational and experimental data. 
36 refs., 19 figs. 
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DE91014824/GAR PC A03/MF A01 
SRI International, Menlo Park, CA. 

Combustion research program: Flame studies, 
laser » crea and chemical kinetics. Progress 


repo 

1991, 29p DOE/ER/13571-1 

Contract FG03-86ER13571 

Sponsored by Department of Energy, Washington, DC. 


Progress is reported on combustion research. Topics 
include: flame studies and diagnostics; quenching of 
diatomic hydrides; quenching of NH(sub 2) radicals at 
room temperature; ammonia photolysis in a jet; colli- 
sional quenching of NH in high rotational levels; laser- 
induced fluorescence detection of vinyl radicals; reac- 
tion of hydroxyl radicals with ethylene; reaction of 
methyl radicals with oxygen; heat of formation of alkyl 
free radicals; and transition state — rate 
constant estimations. 40 refs., 1 tab., (CBS) 
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N91-25256/9/GAR PC A10/MF A03 
Technische Hogeschool Delft (Netherlands). 
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Mathematical Modelling of Swirling Pulverized 
Coal Flames. 

Ph.D. Thesis. 

B. M. Visser. 1991, 205p ETN-91-99435 

Sponsored by Netherlands Agency for Energy and En- 
vironment and International Flame Research Founda- 
tion. 


The development and application of a mathematical 
model to account for all the important processes oc- 
curring in the combustion zone is presented. This 
model is to be used for research into the reduction of 
the generation of pollutants in the combustion zone. It 
will a powerful tool for both determination of the 
missing information at experimental scale and for scal- 
ing up experiments. The model is based on a three 
dimensional simulation for turbulent flow computations 
and should be accompanied by models of combustion 
and heat transfer. Various aspects of the modeling are 
investigated. The results of these investigations are 
used in a study of the characteristics of flames fired 
with a pulverised coal burner. 
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N91-25364/1/GAR PC A04/MF A01 


State Univ. of New York at Buffalo. Dept. of Mechani- 
cal and sey Engineering. 


—_ E mulations and Direct Numerical Sim- 
ulations of High Speed Turbulent ae Flows. 
Semiannual Report, 1 Nov. 1990 - 1 May 1991. 

P. Givi, C. K. Madnia, C. J. Steinberger, and A. Tsai. 
1991, 61p NAS 1.26:188599, NASA-CR-188599 
Contracts NAG1-1122, NAG3-1011 


This research is involved with the implementations of 
advanced computational schemes based on large 
eddy simulations (LES) and direct numerical simula- 
tions (DNS) to study the phenomenon of mixing and its 
coupling with chemical reactions in compressible tur- 
bulent flows. In the efforts related to LES, a research 
program was initiated to extend the present capabili- 
ties of this method for the treatment of chemically re- 
acting flows, whereas in the DNS efforts, focus was on 
detailed investigations of the effects of compressibility, 
heat release, and nonequilibrium kinetics modeling in 
high speed reacting flows. The efforts to date were pri- 
marily focussed on simulations of simple flows, 
namely, homogeneous compressible flows and tempo- 
rally developing hign speed mixing layers. A summary 
of the accomplishments is provided. 
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PB91-222141/GAR PC A03/MF A01 
Sandia National Labs., Livermore, CA. Combustion 
Research Facility. 

Optical Diagnostics Development for Trace Spe- 
cies Detection: Infrared Degenerate Four-Wave 
= Annual Report, December 1989-November 
1 


R. L. Vander Wal, D. J. Rakestraw, and D. L. 
Siebers. Dec 90, 21p GRI-91/0121 

Contract GRI-5086-260-1458 ; 
Sponsored by Gas Research Inst., Chicago, IL. 


The research, funded by the Physical Sciences De- 
partment of the Gas Research Institute, is aimed at de- 
veloping infrared degenerate four-wave mixing 
(DFWM) for the detection of molecular species and 
—t temperatures in natural gas combustion 
systems. Infrared DFWM provides a means by which a 
much larger variety of molecular species, than previ- 
ously possible, can be detected using optical methods. 
To date, laser-induced fluorescence and to a lesser 
extent multiphoton ionization have been the primary 
optical methods used to measure trace species in 
combustion environments but have been limited to in- 
vestigating a small subset of molecules with absorp- 
tions in the visible and ultraviolet spectral regions. A 
larger variety of species absorb in the infrared but the 
difficulty of detection methods used in this spectral 
region has impeded the use of infrared transitions for 
monitoring molecular species when high sensitivity 
and time resolution are required. The coherent signals 
of DFWM eliminates many of the problems and has 
allowed sensitive detection combined with the high 
spatial and temporal resolution. 
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PB91-222224/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Roe-Type Scheme for Chemically Reacting Flow in 
Thermal Equilibrium. 

S. P. Spekreijse. 1 Feb 88, 49p NLR-TP-89041-U 


A new Roe-Type flux-difference splitting for the invis- 
cid terms of the compressible flow equations in chemi- 
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cal nonequilibrium is derived under the assumption of 
thermal equilibrium. The splitting is a generalization of 
Glaister’s Roe-type flux-difference splitting for equilib- 
rium real gas. The resulting numerical flux function is 
surprisingly simple, even for a large number of species. 
As a result, direct coupling between the species equa- 
tions and the main fluid equation set becomes an at- 
tractive approach for solving hypersonic flows in 
chemical nonequilibrium. 


158,375 
PB91-225854/GAR PC E06/MF E06 


Cambridge Univ. (England). Dept. of Engineering. 
Modelling Thermally Radiating Diffusion ‘anes 
with Detailed Chemistry and Transport. 

Y. Liu, and B. Rogg. Oct 90, 21p CUED/A- 
THERMO/TR-38 

Presented at the EUROTHERM Seminar (17th), Cas- 
cais, Portugal, October 8-10, 1990. 


Strained laminar counterflow-diffusion flames of CO- 
H2-N2 mixtures in air are numerically simulated using 
detailed models for thermal radiation, chemistry and 
molecular transport. The overall model is validated by 
comparison of the numerical results with experimental 
data available in the literature. It is shown that at 
medium to low values of the strain rate radiation has a 
particularly strong impact on the flame structure. 
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PB91-225862/GAR PC E06/MF E06 
Cambridge Univ. (England). Dept. of Engineering. 
RUN-1DS: A Computer Program for the Simulation 
of One-Dimensional org bre Flows. 

B. Rogg. c1991, 46p CUED/A-THERMO/TR-39 

To model and numerically predict laminar combustion 
phenomena in the variety of possible one-dimensional 
laminar-flame configurations, a sophisticated but user- 
friendly, versatile and powerful computer program is 
required. Program RUN-1DS is such a code. It has 
been developed for the numerical simulation of lam- 
inar chemically reacting flows that can be described in 
one space-like coordinate. The purpose of the present 
report is to describe structure of the code itself and of 
the datsets required by it in order to solve one-dimen- 
sional laminar combustion problems. Specifically, the 
presentation of the report is arranged as follows. In 
chapter 2 the numerical techniques employed by the 
code are presented and discussed. Chapter 3 explains 
the overall-structure of the code. In chapter 4 the input 
data required to run the code are discussed. Finally, in 
chapter 5 it is explained how to perform actual calcula- 
tions with the RUN-1DS. 
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PB91-225870/GAR PC E06/MF E06 
Cambridge Univ. pn. Dept. of Engineering. 
Laminar Flamelets: Ignition and Radiation. 

Y. Liu, Y. ere B. fhoge. and K. N. C. Bray. Apr 91, 
31p CUED/A-THERMO/TR-40 

The present report contains preprints of two papers 
presented at the 22nd International ICT Conference 
‘Combustion and Reaction Kinetics’ held at the Fraun- 
hofer Institute for Chemical Technology, Pfinztal, July 
1991, Germany. In the first paper, entitled ‘Ignition in 
Turbulent Non-Premixed Systems’, a laminar flamelet 
model of ignition in initially non-premixed flows is pre- 
sented. In the second paper, entitled ‘Thermal Radi- 
ation in Non-Premixed Flames’, radiation in laminar dif- 
fusion flamelets is modelled. 
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TIB/B91-00978/GAR PC E14 
Technische Hochschule Aachen (Germany, F.R.). 
Lehrstuhl und Inst. fuer Allgemeine Mechanik. 
Einfluss der Struktur des Strahirandes auf die ther- 
mische Stickoxidbildung in Freistrahidiffusions- 


flammen. (influence of the 

structure of the radiant upon thermai nitro- 

| al a in gas-jet diffusion 
ina \ 

N. Peters, and E. Effelsberg. Sep 87, 136p 

Contract VW 1/38231 

In German. 


The combustion reactions occurring rapidly in diffusion 
flames allow the physical variables like temperature, 
density concentrations and NO production rate to be 
described as a function of a mixture variable Z. The 
correlations between variables are provided in a math- 
ematical model each for propane and methane/air dif- 
fusion flames. The statistic properties of the mixture 
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fraction Z is presented. The detection of Z by meas- 
urements in the diffusion flames and the use of the 
mathematical model provide the probability wry | 
functions, mean values and standard deviations of Z, 
and also the temperature and density in the mixing 
field. These yield the profiles of mean NO production 
rate which clearly show the strong t ture de- 
pendence of NO production. This is irmed by the 
measured NO concentration profiles which also indi- 
cate a mg pwr time = oO. level of NO 
concentrations. (orig. . (Copyright (c) 1991 by FIZ. 
Citation no. 91 "000978,) " 
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158,379 

AD-A237 853/7/GAR PC A06/MF A02 
Veritay Technology, Inc., East Amherst, NY. 

T First Concept. 


'wenty 
Final rept. 7 Feb 89-7 Jul 90. 
R. L. Talley. May 91, 102p Rept no. F06-9-1 
Contract F04611-89-C-0023 


This contract explored the Biefield-Brown effect which 
allegedly converts electrostatic energy dir into a 
propulsive force in a vacuum environment. pro- 
= emphasized the the experimental exploration of 
is electrostatic thrust-generation concept to confirm 
or deny its existence, to verify its operation under high 
vacuum conditions, and to establish an experimental 
database via tests with candidate devices to permit the 
nitude of its thrust to be determined. 
bo test configuration was devel- 
oped for quantifying ep meno. Sages propul- 
sive forces on selected devices. This configuration 
used a vacuum chamber and diffusion pump arrange- 
ment which extended conditions to the 1 microtorr 
reer 7 Spee me attempts were made to increase the driv- 
ing DC voltage to 50 kV or more, the driving voltages 
were ge limited to about 19 kV to avoid electri- 
cal breakdown problems. Boundary effects arising 
from the presence of induced surface on the 
walls of the vacuum chamber surrounding the test de- 
vices were significant, and had to be taken into ac- 
count in using the torsion pendulum system to make 
thrust force measurements. Direct experimental re- 
sults indicate that no detectable propulsive force was 
electrostatically induced by applying a static potential 
difference up to 19 kV between the electrodes of test 
under conditions in which electrical break- 

downs did not occur. 


PC A04/MF A01 


Advanced Electric Research - 1990. 
Annual Report, 1 Jan. 1990 - 1 Jan. 1991. 

J. M. Monheiser, and P. J. Wilbur. May 91, 55p NAS 
1.26:187103, NASA-CR-187103 

Contract NGR-06-002-112 


An experimental study of impingement current collec- 
tion on the accelerator grid of an ion thruster is pre- 
sented. The equipment, instruments, and procedures 
being used to conduct the study are discussed. The 
contribution to this current due to xchange 
ions produced close to the grid is determined using a 
volume-integration procedure and measured ion beam 
current design, computed neutral atom density and 
measured beam plasma potential data. This current, 
which is e ed to be almost equal to that measured 
directly, is found to be an order of magnitude less. The 
impingement current determined integrating 
current density of ambient ions in beam plasma 
close to the grid is found to agree with the directly 
measured impingement current. Possible reasons for 
the disagreement between the directly measured and 
volume integrated impingement currents are dis- 
cussed. 


158,380 

N91-25171/0/GAR 

Colorado State Univ., Fort Collins. 
Propulsion 


ics for Low Power Arcjets. 
J. A. Hamley, and G. M. Hill. 1991, 17p NAS 
1.15:104459, E-6300, NASA-TM: 
Presented at the 27TH Joint Propulsion Conference, 
Sacramento, CA, 24-27 Jun. 1991; Sponsored by Aiaa, 
_ Asme, and the American Society for Electrical 
ngineers. 
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In anticipation of the needs of future light-weight, low- 
power spacecraft, arcjet power electronics in the 100 
to 400 W operating range were developed. Limited 
spacecraft power and thermal control capacity of 
these small spacecraft emphasized the need for high 
efficiency. Power topologies similar to those in the 
higher 2 kW and 5 to 30 kW power range were imple- 
mented, including a four transistor bridge switching cir- 
cuit, current mode pulse-width modulated control, and 
an output current averaging inductor with an integral 
pulse generation winding. Reduction of switching tran- 
sients was accomplished using a low inductance 

distribution network, and no passive snubber 
Circuits were necessary for power switch protection. 
Phase shift control of the power bridge was accom- 
plished using an improved pulse width modulation to 
phase shift converter circuit. These features, along 
with conservative magnetics designs allowed power 
conversion efficiencies of greater than 92.5 percent to 
be achieved into resistive loads over the entire operat- 
ng range of the converter. Electromagnetic compat- 
ibility requirements were not considered in this work, 
and control er for the converter was derived from 
AC mains. Addition of input filters and control power 
converters would result in an efficiency of on the order 
of 90 percent for a flight unit. Due to the developmen- 
tal nature of arcjet systems at this power level, the 
exact nature of the thruster/power processor interface 
was not quantified. regulation and current 
ripple requirements of 1 and 20 percent respectively, 
as well as starting techniques, were derived from the 
characteristics of the 2 kW system but an open circuit 
voltage in excess of 175 V was specified. Arcjet inte- 
gration tests were performed, resulting in successful 
Starts and stable arcjet operation at power levels as 
low as 240 W with simulated hydrazine propellants. 


158,982 


N91-26055/4/GAR 
(Order as N91-26019/0/GAR, PC ~_ ed 
1) 


Arizona Univ., Tucson. 

Development of an Electrostatic Propulsion 
Engine Using sub-Micron Powders as the Reaction 
Mass (Abstract Only). 

F. Herbert, and K. R. Kendall. 1991, 1p 

In Its Resources of Near-Earth Space: Abstracts p 21. 


Asteroid sample return missions would benefit from 
development of an improved rocket engine. Chemical 
rockets achieve their large thrust with high mass con- 
sumption rate (dm/dt) but low exhaust velocity; there- 
fore, a large fraction of their total mass is fuel. Present 
day ion thrusters are characterized by high exhaust ve- 
locity, but low dm/dt; thus, they are inherently low 
thrust devices. However, their high exhausy velocity is 
poorly matched to typical mission requirements and 
therefore, wastes energy. A better match would be in- 
termediate between the two forms of propulsion. This 
could be achieved by electrostatically accelerating 
solid powder grains, raising the possibility that inter- 
planetary material could be processed to use as reac- 
tion mass. An experiment to study the -—— proper- 
ties of sub-micron sized powder grains is described. If 
a suitable material can be identified, then it could be 
used as the reaction mass in an electrostatic propul- 
sion engine. The experiment employs a time of flight 
a ap oe the mage — (v) of 
various negatively c’ powder grains that were 
charged and accelerated in a simple device. The pur- 
is to determine the charge to mass ratio that can 
sustained for various substances. In order to be 
competitive with present day ion thrusters, a specific 
impulse (v/g) of 3000 to 5000 seconds is required. 
liminary results are presented. More speculatively, 
there are some mission profiles that would benefit 
from collection of reaction mass at the remote asteroid 
site. Experiments that examine the generation of sub- 
micron clusters by electrostatic self-disruption of geo- 
logically derived material are planned. 
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158,383 


N91-25159/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


Thermal Performance of a Liquid Hydrogen Tank 
Multilayer Insulation System at Warm Boundary 
Temperatures of 630, 530, and 152 R. 

R. J. Stochl, and R. H. Knoll. 1991, 21p NAS 
1.15:104476, E-6323, NASA-TM-104476 

Presented at the 27TH Joint Propulsion Conference, 
Sacramento, CA, 24-27 Jun. 1991; Sponsored by Aiaa, 
Sae, Asme, and the American Society for Electrical 
Engineers. 


The results are presented of a study conducted to 
obtain experimental heat transfer data on a liquid hy- 
drogen tank insulated with 34 layers of MLI (multilayer 
insulation) for warm side boundary temperatures of 
630, 530, and 150 R. The MLI system consisted of two 
blankets, each blanket made up of alternate layers of 
double silk net (16 layers) and double aluminized Mylar 
radiation shields (15 layers) contained between two 
cover sheets of Dacron scrim reinforced Mylar. The in- 
sulation system was designed for and installed on a 
87.6 in diameter liquid hydrogen tank. Nominal layer 
density of the insulation blankets is 45 layers/in. The 
insulation system contained penetrations for structural 
support, plumbing, and electrical wiring that would be 
representative of a cryogenic spacecraft. The total 
steady state heat transfer rates into the test tank for 
shroud temperatures of 630, 530, 152 R were 164.4, 
95.8, and 15.9 BTU/hr respectively. The noninsulation 
heat leaks into the tank (12 fiberglass support struts, 
tank plumbing, and instrumentation lines) represent 
between 13 to 17 pct. of the total heat input. The heat 
input values would translate to liquid H2 losses of 2.3, 
1.3, and 0.2 pct/day, with the tank held at atmospheric 
pressure. 
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N91-25351/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Review and Test of Chilldown Methods for Space- 
Based Cryogenic Tanks. 

D. J. Chato, and R. Sanabria. 1991, 26p NAS 
1.15:104458, E-6299, NASA-TM-104458 

Presented at the 27TH Joint Propulsion Conference, 
Sacramento, CA, 24-27 Jun. 1991; Sponsored by Aiaa, 
Sae, Asme, and the American Society for Electrical 
Engineers. 


The literature for tank chilldown methods applicable to 
cryogenic tankage in the zero gravity environment of 
earth orbit is reviewed. One method is selected for 
demonstration in a ground based test. The method se- 
lected for investigation was the charge-hold-vent 
method which uses repeated injection of liquid slugs, 
followed by a hold to allow complete vaporization of 
the liquid and a vent of the tank to space vacuum to 
cool tankage to the desired temperature. The test was 
conducted on a 175 cubic foot, 2219 aluminum walled 
tank weighing 329 pounds, which was previously outfit- 
ted with spray systems to test nonvented fill technol- 
ogies. To minimize hardware changes, a simple con- 
trol-by-pressure scheme was implemented to control 
injected liquid quantities. The tank cooled from 440 R 
sufficiently in six charge-hold-vent cycles to allow a 
complete nonvented fill of the test tank. Liquid hydro- 
gen consumed in the process is estimated at 32 
pounds. 
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AD-A237 064/1/GAR PC A10/MF A03 
~ a and Whitney Aircraft Group, West Palm Beach, 
Lightweight Disk Alloy Development. 

Final rept. Sep 86-Apr 90. 

S. M. Russell, C. C. Law, M. J. Blackburn, P. C. 
Clapp, and D. M. Pease. Apr 91, 223p PWA-FR- 
21413, WRDC-TR-90-4125 

Contract F33615-86-C-5037 


A 3-year program was conducted with the intention of 
developing NiAl-base alloys with mechanical and 
physical properties suitable for use as a lightweight tur- 
bine disk material. The ee emphasized overcom- 
ing the room temperature brittleness problem and en- 
hancing high temperature strength and creep resist- 
ance. Two approaches were utilized to address the 
room temperature brittleness problem: alloying to 
change the ordering energy to modify the slip behavior 





and exploiting a variety of martensitic transformation 
mechanisms. Ternary additions of chromium, cobalt, 
iron, and vanadium were studied at a variety of NiAl 
compositions. Both Cr and Co additions modify the 
room temperature slip behavior of NiAl toward one 
more favorable with respect to Von Mises criterion. 
However, a change in slip system alone is apparently 
insufficient for room temperature ductility. Therefore, 
this approach requires further study. The martensitic 
transformation mechanisms in Co-modified NiAl alloys 
were also studies as a means of overcoming the room 
temperature brittleness problem. The mechanisms of 
stress-induced martensite, nucleation of additional 
martensitic variants under stress, and rearrangement 
of twin lamellae within existing martensitic variants 
were beneficial and enhance the room temperature 
ductility and toughness. In addition to the alloy devel- 
opment studies, this program contained fundamental 
studies of the atomic bond characteristics of B2 com- 
pounds as well as computer simulation of flow and 
fracture of stoichiometric NiAl. 


158,386 

AD-A237 414/8/GAR PC A03/MF A01 

Foreign Technology Div., Wright-Patterson AFB, OH. 

Generalized Simplified Analytic Solution of Opti- 

mum Cycle Parameters for Land and Aircraft 

Turbine Engines and its Applications. 

J. Cui. 3 May 91, 20p Rept no. FTD-ID(RS)T-0647-90 

bro ~ Jixie Gongcheng Xuebao (China) v25 n2 p85- 
lun 89. 


Nearly half a century has elapsed since the advent of 
gas turbines. In cycle analysis, there are equations for 
deriving power or thrust from the specific heat, thermal 
efficiency, and various optimal (optimal reheating or in- 
crease in stress) pressure ratios of turbine exit pres- 
sures. However, there are no equations for the optimal 
pressure ratios of the fuel consumption rate with more 
complex relations. By using the parameter section sim- 
plified method system, the paper derives the simplified 
solution of the optimal pressure ratios; in addition, ex- 
amples are cited in comparing the results of calcula- 
tions and the precise solutions of the variable specific 
heat in order to have a correct evaluation of the extent 
of approximation and applications. 


158,387 
AD-A237 569/9/GAR PC A17/MF A03 
rs Technologies Research Center, East Hartford, 


Hydrogen-Fueled Scramjet Investigation. 

Final rept. Feb 87-Apr 90. 

W. T. Peschke, T. J. Barber, L. Chiappetta, T. J. 
Anderson, and W. J. Eckerle. Feb 91, 384p UTRC/ 
R90-957663-1, WRDC-TR-90-2065 

Contract F33615-86-C-2695 


This report documents an experimental and analytical 
study of the supersonic mixing and combustion proc- 
esses associated with a free-shear layer. A specific 
objective comprised quantifying the effects on the 
mixing and combustion processes of pressure gradi- 
ents associated with the production of shock waves in 
the flowfield. An experiment was conducted in a gener- 
ic supersonic combustion configuration that incorpo- 
rated the essential characteristics of scramjet combus- 
tors currently being considered for flight application. 
The objective of the analytical effort was to evaluate 
mixing and combustion models in state-of-the-art com- 
putational fluid dynamics (CFD) codes. The experi- 
ments provided accurate data used to formulate code 
input conditions and to evaluate codes that were for- 
mulated for application in current high-speed propul- 
sion design activities. Species concentration, total and 
static temperature, and pitot pressure profiles were 
measured in a shear layer experiment in which gase- 
ous hydrogen was injected tangentially into a Mach 3 
(nominal) vitiated air stream. In this experiment, hydro- 
gen was injected adjacent to the upperwall of the test 
section. A nonintrusive optical diagnostic technique 
was used in conjunction with intrusive probing to 
define the flowfield initial conditions and to character- 
ize the detailed features of the flowfield subsequent to 
hydrogen injection and combustion. 


158,388 

AD-A237 599/6/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 
Evaluation of Aircraft Turbine Engine Redesigns. 
Master’s thesis. 

E. G. Sudol, and L. D. Price. Jun 90, 70p 


This study of the Aircraft Turbine Engine Component 
Improvement Program (CIP) examines some of the 
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problems associated with determining benefits ac- 
crued from CIP. The major emphasis of the thesis was 
developing a component selection method and an 
analysis procedure for detecting changes in logistics 
parameters. The data for this report come from avia- 
tion organizational level maintenance activities and 
squadrons. The thesis reached the conclusion that the 
effects of CIP are more effectively assessed at the 
component level rather than at the system level. The 
thesis further demonstrated the logical and data col- 
lection difficulties encountered in the process of isolat- 
ing and measuring the incremental benefits obtained 
from CIP expenditures. 


158,389 

AD-A237 667/1/GAR PC A03/MF A01 
Itac, Grand Junction, CO. 

per sro Weaving for Turbine Engine Composite 


lorms. 
Final rept. Jul 90-Mar 91. 
K. L. Krauland. May 91, 47p WL-TR-91-2051 
Contract F33615-90-C-2066 


3-D weaving/braiding technology being pursued at 
ITAC has the potential to result in techniques for man- 
ufacturing low cost, high volume, near net shape, mul- 
tiaxially reinforced (through the thickness) fibrous pre- 
forms, utilizing a cartesian pe aa plane, for 
high temperature composite applications. These tech- 
niques lend themselves to the manufacture of hybrid 
preforms; fiber assemblies that contain more than one 
shape or fiber architecture. With this tool, designers 
may optimize the fiber structure and shape of a pre- 
form along the length of composite parts to maximize 
performance. A low cost hand loom has been de- 
signed an built to demonstrate concepts empirical to 
this technology, laying the ground work for a fully auto- 
mated 3-D cartesian weaving machine. 


158,390 
DE91013140/GAR PC A09/MF A03 
Battelle, Columbus, OH. 

Application of ceramics to industrial gas turbines. 
Task 1, Technology background. 

D. Anson, K. S. Ramesh, and M. DeCorso. Mar 91, 
199p DOE/CE/40878-1 

Contract AC02-89CE40878 

Sponsored by Department of Energy, Washington, DC. 


The efficiency of any heat engine depends on the addi- 
tion of heat at some elevated temperature, expansion 
of the working fluid under near-adiabatic conditions, 
and heat rejection at a lower temperature. The adia- 
batic temperature ratio — expansion defines the 
useful work done and depends on the pressure ratio. 
The dependence of thermal efficiency on pressure 
ratio and turbine inlet temperature (TIT) is known. In 
considering industrial cogeneration units, raising the 
TIT also increases the turbine exhaust temperature 
and enhances the recovery of useful heat (typically 
above 150 C). Thus the overall fuel efficiency can be 
further improved by adopting higher turbine tempera- 
ture. This report, is a review of the status of ceramic 
materials in the context of gas turbine engine develop- 
ment. The underlying features of ceramic materials, 
and the processes involved in production of ceramic 
components, are described in some detail. Overall, it is 
concluded that the present status of ceramic materi- 
als, together with the experience gained in past gov- 
ernment sponsored programs, are such that the devel- 
opment of ceramic components for industrial gas tur- 
bines appears timely. 53 refs., 40 figs., 32 tabs. 


158,391 

N91-25147/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Ed- 
wards, CA. Hugh L. Dryden Flight Research Center. 
Simulation Study of Turbofan Engine Deterioration 
Estimation Using Kalman Filtering Techniques. 

H. H. Lambert. Jun 91, 47p NAS 1.15:104233, H- 
1616, NASA-TM-104233 


Deterioration of engine components may cause off- 
normal engine operation. The result is an unecessary 
loss of performance, because the fixed schedules are 
designed to accommodate a wide range of engine 
health. These fixed control schedules may not be opti- 
mal for a deteriorated engine. This problem may be 
solved by including a measure of deterioration in deter- 
mining the control variables. These engine deteriora- 
tion parameters usually cannot be measured directly 
but can be estimated. A Kalman filter design is pre- 
sented for estimating two performance parameters 
that account for engine deterioration: high and low 
pressure turbine delta efficiencies. The delta efficiency 
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Nuclear Propulsion 


parameters model variations of the high and low pres- 
sure turbine efficiencies from nominal values. The filter 
has a design condition of Mach 0.90, 30,000 ft altitude, 
and 47 deg power level angle (PLA). It was evaluated 
using a nonlinear simulation of the F100 engine model 
derivative (EMD) engine, at the design Mach number 
and altitude over a PLA range of 43 to 55 deg. it was 
found that known high pressure turbine delta efficien- 
cies of -2.5 percent and low pressure turbine delta effi- 
ciencies of -1.0 percent can be estimated with an ac- 
curacy of + or - 0.25 percent efficiency with a Kalman 
filter. If both the high and low pressure turbine are de- 
teriorated, the delta efficiencies of -2.5 percent to both 
turbines can be estimated with the same accuracy. 


158,392 

N91-25148/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


ery: A Viscous/Inviscid b 
D. P. Miller, and D. R. Reddy. 1991, 12p NAS 
1.15:104447, E-6288, NASA-TM-104447 

Presented at the 27TH Joint Propulsion Conference, 
Sacramento, CA, 24-27 Jun. 1991; Sponsored by Aiaa, 
Sae, Asme, and the American Society for Electrical 
Engineers. 


The development of a design/analysis flow solver at 
NASA Lewis Research Center is discussed. The solver 
is axisymmetric and can be run inviscidly with assumed 
or calculated blockages, or with the viscous terms 
computed. The blade forces for each blade row are 
computed from blade-to-blade solutions, correlated 
data or force model, or from a full three dimensional 
solution. Codes currently under development can be 
separated into three distinct elements: the turboma- 
chinery interactive grid generator energy distribution 
restart code (TIGGERC), the interactive blade element 
geometry generator (IBEGG), and the viscous/inviscid 
multi-blade-row average passage flow solver 
(VIADAC). Several experimental test cases were run to 
validate the VIADAC code. The tests, representative of 
typical axial turbomachinery duct axisymmetric wind 
tunnel body problems, were conducted on an SR7 
Spinner axisymmetric body, a NASA Rotor 67 Fan test 
bed, and a transonic boatail body. The results show 
the computations to be in good agreement with test 
data. 
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N91-25149/6/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 

Experiment on —_ in a Rectangular Cross 
Section Scramjet Combustor. 

K. Kudo, T. Komuro, G. Masuya, A. Murakami, and 
K. Tani. Sep 90, 17p NAL-TR-1080 

In Japanese; English Summary. 


Autoignition and plasma-torch forced-ignition of hydro- 
gen in a scramjet combustor were examined using a 
direct-connect test apparatus with various fuel injec- 
tion patterns. A new plasma torch with a feed stock of 
air or oxygen was developed, which is desirable for a 
spaceplane from the viewpoint of total system design. 
It is shown that the effectiveness of an air or oxygen 
plasma torch was comparable to that of nitrogen or 
argon-hydrogen plasma torch. A single plasma torch 
on a wall was able to ignite all the fuel jets injected 
from the same wall, but failed to ignite those from the 
opposite wall. 
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PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Nuclear Rocket Propulsion. NASA Plans and 
Progress, FY 1991. 

J. S. Clark, and T. J. Miller. 1991, 8p NAS 
1.15:104455, E-6296, NASA-TM-104455 

Presented at the 26TH Intersociety Energy Conversion 
Engineering Conference, Boston, MA, 4-9 Aug. 1991; 
Cosponsored by the Ans, Sae, ACS, Aiaa, Asme, 
IEEE, and Aiche. 


NASA has initiated planning for a technoiogy deveiop- 
ment project for nuclear rocket propulsion systems for 
space explorer initiative (SEI) human and robotic mis- 


158,394 
N91-25179/3/GAR 


November 1, 1991 73 





COMBUSTION, ENGINES, & PROPELLANTS 


Nuclear Propulsion 


sions to the moon and Mars. An interagency project is 
underway that includes the Department of Energy Na- 
tional Laboratories for nuclear technology develop- 
ment. The activities of the project planning team in FY 
1990 and 1991 are summarized. The progress to date 
is discussed, and the project plan is reviewed. Critical 
technol issues were identified and include: (1) nu- 
clear fuel temperature, life, and reliability; (2) nuclear 
system ground test; (3) safety; (4) autonomous system 
operation and health monitoring; and (5) minimum 
mass and high specific impulse. 


158,395 
N91-26060/4/GAR 
(Order as N91-26019/0/GAR, PC A04/MF 
A01) 


., Cleveland, OH. 

Odds in Favor of a Space Propulsion 
Jackpot (Abstract Only). 
A. J. Willoughby. 1991, ip 
In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 23. 


When faced with a variety of technical options to solve 
a problem, program planners often try to identify one 
potential winner, then channel their resources into this 
option. The more scarce their resources are perceived 
to be, the more likely they are to fall into this trap of 
illogic. The real ideal solution could well be an optimum 
combination of options, not just one. Many propulsion 
opportunities are tantalizing solutions to the potentially 
high cost of travelling to other planets. Among these 
opportunities, nuclear thermal rockets (NTR), nuclear 
electric propulsion (NEP), and asteroid derived propel- 
lants stand out as high-payoff modest-challenge op- 
tions, as near term as they are resolved to be made. 
But which to choose, Or should higher risk higher 
payoff technology be opted for, such as fusion. The 
approach advocated here, technoflex, is one that ad- 
dresses NTR, NEP, and asteroid propellants in harmo- 
ny rather than in isolation. Technoflex is technol 
rich, and option flexible. Technoflex should cost rougrr. 
ly the same as a classic phased technology elimination 
approach. The synergistic benefits amongst these 
three options, how they can be efficiently pursued to- 
gether, and how coy can fit with longer range technol- 
ogies are stressed. Even if no single option reaches its 
highest expectations, the combinations of any two par- 
tial winners would still give big dividends. These combi- 
nations are cheap propellants in space, dual mode 
high thrust/low thrust, or versatile propellant NTR. The 
triple — is excellent, even if all three options would 
pan out below expectations. If only one option reaches 
its potential, it could make the other two still worth their 
investment. If all three options meet full expectations, 
the triple payoff is a space propulsion jackpot which 
makes concern about the initial investment ludicrous 
as well as open up the solar system to expedient ex- 
ploration. 


Analex Co: 
Stacking 


Reciprocation & Rotating Combustion 
Engines 
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AD-A237 685/3/GAR PC A11/MF A03 
Cambridge Univ. (England). 

Mechanisms of Diesel Lubrication Correla- 
tion of Bench and Engine Tests. 
Final rept. Dec 85-Jan 91. 
A. Cameron, J. A. Greenwood, A. F. Alliston-Greiner, 
and D. Cameron. 25 Mar 91, 226p R/D-5305-AN-01 
Contract DAJA45-86-C-0007 


The lubrication behaviour of a cylinder liner/piston ring 
contact in a diesel engine has been simulated in a 
point contact reciprocating rig. When lubricants con- 
taining ZDDP additives are used, electrical contact re- 
sistance measurements establish that a thick ‘reaction 
film’ quickly forms in the rubbed region, protecting the 
metal surfaces. Electrical capacitance measurements 
show that the film thickness can vary from 0.1 to 1 mi- 
crometer: the film appears to be a solid organic poly- 
mer with a shear strength of 50-100 MPa. Using seg- 
ments of diesel engine cylinder liners from various 
manufacturers in the reciprocating rig, the changes in 
surface — during the running-in process were 
monitored. The induction time needed for the forma- 
tion of the reaction film as well as the coherence of the 
film was studied as a function of load and temperature 
(in the range 150 - 250 C). A theoretical analysis of 
flash temperatures in reciprocating contacts confirms 
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that these are small under the conditions in this rig, so 
that the measured temperatures are those actually re- 
sponsible for the reactions. 


158,397 
PBS1-222091/GAR PC A06/MF A02 
Southwest Research Inst., San Antonio, TX. 

dvanced Gas Prime Mover Concepts. Final 
Report, March 1987-August 1990. 
R. C. Meyer, and J. C. Hedrick. Sep 90, 105p SWRI- 
1613, GRI-91/0170 
Contract GRI-5086-233-1442 
See also PB90-151150. Sponsored by Gas Research 
Inst., Chicago, IL. 


The objective of the hydrogen gas pilot injection 
project was to construct an in-cylinder hydrogen injec- 
tor and inject a small amount of hydrogen near the 
spark plug which and the lean misfire limit, thus provid- 
ing benefits of increased thermal efficiency, reduced 
cycle-to-cycle variation, and reduced NOx and HC 
emissions. The objective of the rotary engine phase 
was to increase the apparent flame speed in a natural 
gas-fueled rotary engine in order to improve thermal 
efficiency and reduce emissions. Techniques investi- 
gated were the stratification of the mixture in the com- 
bustion chamber and the use of passive bi-chambers 
and active prechambers to speed combustion. 
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Advanced Expander Test Bed Program. 
Final annual technical progress rept. 27 Apr -31 Dec 


90. 

A. |. Masters, and J. C. Mitchell. Apr 91, 60p Rept 
no. PWA-FR-21319-1 

Contract NAS3-25960 


The Advanced Expander Test Bed (AETB) is a key ele- 
ment in NASA’s Exploration Technology Program for 
development and demonstration of expander cycle 
oxygen/hydrogen engine technology component tech- 
nology for the next space engine. The AETB will be 
used to validate the high-pressure expander cycle con- 
cept, investigate system interactions, and conduct in- 
vestigations of advanced mission focused compo- 
nents and new health monitoring techniques. The split- 
expander cycle AETB will operate at combustion 
chamber pressures up to 1200 psia with propellant 
flow rates equivalent to 20,000 Ibf vacuum thrust. 
Effort during 1990 focused on: (1) definition of the key 
methodologies to be applied to the test bed design 
and to be verified as part of the AETB program; &) 
development of transient and steady state AETB 
= and (3) preparation of the AETB preliminary 
lesign. 
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N91-25176/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Washington, DC. 
Space Transportation Propulsion Technology 
——— Volume 1: Executive Summary. 

ay 91, 36p NAS 1.55:3112, NASA-CP-311 
— Held in State College, PA, 25-29 Jun. 
1 R 


The Space Transportation Propulsion Technology 
Symposium was held to provide a forum for communi- 
cation within the propulsion within the propulsion tech- 
nology developer and user communities. Emphasis 
was placed on propulsion requirements and initiatives 
to support current, next generation, and future space 
transportation systems, with the primary objectives of 
discerning whether proposed designs truly meet future 
transportation needs and identifying possible technol- 
ogy gaps, overlaps, and other programmatic deficien- 
cies. Key space transportation propulsion issues were 
addressed through four panels with government, in- 
dustry, and academia membership. The panels fo- 
cused on systems engineering and integration; devel- 
opment, manufacturing and certification; operational 
efficiency; and program development and cultural 
issues. 


158,400 
N91-25178/5/GAR PC A15/MF A03 


GenCorp Aerojet, Sacramento, CA. Aerojet Propulsion 
Div. 


Sensor Data Validation and Reconstruction. Phase 
1: System Architecture Study. 

Final Report, May 1990 - Feb. 1991. 

Jun 91, 329p NAS 1.26:187124, NASA-CR-187124 
Contract NAS3-25883 


The sensor validation and data reconstruction task re- 
viewed relevant literature and selected applicable vali- 
dation and reconstruction techniques for further study; 
analyzed the selected techniques and emphasized 
those which could be used for both validation and re- 
construction; analyzed Space Shuttle Main Engine 
(SSME) hot fire test data to determine statistical and 
physical relationships between various parameters; 
developed statistical and empirical correlations be- 
tween parameters to perform validation and recon- 
struction tasks, using a computer aided engineering 
(CAE) package; and conceptually designed an expert 
system based knowledge fusion tool, which allows the 
user to relate diverse types of information when vali- 
dating sensor data. The host hardware for the system 
is intended to be a Sun SPARCstation, but could be 
any RISC workstation with a UNIX operating system 
and a windowing/graphics system such as Motif or Da- 
taviews. The information fusion tool is intended to be 
developed using the NEXPERT Object expert system 
shell, and the C programming language. 
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N91-25180/1/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 
Performance of the N2H4/MMH Mixed Fuel Regen- 
eratively Cooled Engine. 

S. Ueda, Y. Kuroda, N. Sakuranaka, K. Kisaka, and 
H. Miyajima. Sep 90, 38p NAL-TR-1082 

In Japanese; English Summary. 


Experimental regeneratively cooled bipropellant en- 
gines, with a vacuum thrust of 2000 N at a chamber 
pressure of 0.98 MPa and an area ratio of 240:1, were 
fired with hydrazine-MMH mixed fuels to evaluate po- 
tential performance and cooling improvement. Regen- 
eratively cooled engine tests were conducted with 80 
percent hydrazine-20 percent MMH mixed fuels as 
well as with MMH single fuel, utilizing optimized injec- 
tors for each fuel. The chamber pressure was varied in 
a —_ from 0.6 to 0.9 MPa. Long duration firing tests 
of 160 seconds were conducted to evaluate heat soak 
back level and demonstrate safe shutdowns of a 
mixed fuel regeneratively cooled engine. The peak 
specific impulses of the mixed fuel was more than 322 
seconds, while that of MMH was 308 seconds. Regen- 
erative cooling with the mixed fuel seemed to be par- 
ticularly advantageous in that the temperature in- 
crease through the cooling channels was smaller than 
that of MMH; this reduced performance degradation 
was due to reactive stream separation (blow apart) at 
higher chamber pressures. No indication of explosion 
in the coolant channels or manifolds at engine shut- 
down was observed during long firing tests of the im- 
proved chamber. 
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N91-25400/3/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 

Axial Thrust Balancing of Small High-Speed High- 
Pressure Rocket Pumps. 

T. Shimura, M. Watanabe, and S. Hasegawa. Dec 
90, 15p NAL-TR-1090 

In Japanese; English Summary. 


Characteristics and feasibility of a self-balancing type 
axial thrust balancing system, referred to as balance 
piston, for high-pressure cryogenic rocket pumps were 
studied. Two small, high-speed, high-pressure rocket 
pumps which adapted the balance piston were tested 
under various operating conditions. One of the test 
pumps was a single-stage liquid oxygen pump with an 
inducer and the other was a two-stage liquid hydrogen 
pump with an inducer. Both pumps were driven by a 
dynamometer in the beginning, then they were driven 
by gas turbines in order to investigate the effects of the 
pump flow rate, flow rate through the balancing cham- 
ber, and the pump rotational speed on the balance 
piston characteristics. Transient characteristics of the 
balance piston were also investigated. As a result, it 
was concluded that the balance piston was able to 
adjust wide range of axial thrust change due to varia- 
tion of operating conditions and was feasible for high- 
speed, high-pressure, cryogenic rocket pumps al- 
though special attention to transient characteristics 
was necessary. 
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N91-25436/7/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Probability of Failure and Risk Assessment of Pro- 


pu Structural Components. 

M. C. Shiao, and C. C. Chamis. 1989, 10p NAS 
1.15:102323, E-5019, NASA-TM-102323 

Previously Announced as N90-18470. Presented at 
the 1989 Joint Army, Navy, NASA, Air Force Propul- 
sion Meeting, Cleveland, OH, 23-25 May 1989. 


Because of the increasing need to account for the un- 
certainties in material properties, loading conditions, 
geometry, etc., a methodology was developed to de- 
termine structural reliability and to assess the associat- 
ed risk. The methodology consists of a probabilistic 
structural analysis by a probabilistic finite element 
computer code, numerical evaluation of stochastic 
structures under stress (NESSUS), and a generic prob- 
abilistic material property model. The methodology is 
versatile and is equally applicable to structures operat- 
ing at high and cryogenic temperature environments. 
Results obtained demonstrate that the issues of struc- 
tural reliability and risk can be formally evaluated by 
using the methodology developed which is inclusive of 
the uncertainties in material properties, structural pa- 
rameters, and loading conditions. The methodology is 
described in some detail with illustrative examples. 
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A01) 
Arizona Univ., Tucson. 
Yt ccaaeaas Automation of Propellant Proc- 
ing. 
K. Ramohalli, and P. A. Schallhorn. 1989, 10p 
In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 10 p. 


For space-based propellant production, automation of 
the process is needed. Currently, all phases of terres- 
trial production have some form of human interaction. 
A mixer was acquired to help perform the tasks of au- 
tomation. A heating system to be used with the mixer 
was designed, built, and installed. Tests performed on 
the heating system verify design criteria. An IBM PS/2 
personal computer was acquired for the future auto- 
mation work. It is hoped that some the mixing process 
itself will be automated. This is a concept demonstra- 
tion task; proving that propellant production can be 
automated reliably. 


158,405 
N91-25212/2/GAR 
(Order as N91-25203/1/GAR, PC —_ oD 
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Arizona Univ., Tucson. 

—e Propellant Performance (Abstract 
nly). 

K. Ramohalli, and M. Rascon. 1989, 2p 

In Its NASA Space Engineering Research Center for 

Utilization of Local Planetary Resources 2 p. 


Theoretical calculations are made of rocket perform- 
ance of exotic fuels at various operating conditions 
such as chamber pressure, pressure ratios, and oxidiz- 
er-to-fuel ratios. By exotic fuels, it is meant using mate- 
rials that may not normally be used as fuels here on 
Earth due to low performance. The majority of the work 
is currently being done on a VAX using the CET 86 
program by Gordon and McBride. The CET 86 pro- 
gram will be installed on our IBM PS/2 Model 80 to 
reduce computer costs. The JPL Solid Propellant The- 
oretical Performance program for the IBM was also 
used, it handles solid fuels better than the CET 86 pro- 
gram. The CET 86 program = Gordon and McBride 
was set on the VAX and results were obtained for a 
number of the propellant combinations being ana- 
lyzed. A sample of these results is included. Several 
programs were written to reduce the large amounts of 
data generated to include only the information needed, 
such as specific impulse, temperature, etc. This work 
involves analyzing propellants at various operating 
conditions and determining which will give acceptable 
performance and yet be easily storable for long peri- 
ods of time and be readily available in space missions. 
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A01) 
Arizona Univ., Tucson. 
Quantitative Computer Simulations of Extraterres- 
trial Processing tions. 
T. L. Vincent, and P. E. Nikravesh. 1989, 3p 
In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 3 p. 


The automation of a small, solid propellant mixer was 
studied. Temperature control is under investigation. A 
numerical simulation of the system is under develop- 
ment and will be tested using different control options. 
Control system hardware is currently being put into 
place. The construction of mathematical models and 
simulation techniques for understanding various engi- 
neering processes is also studied. Computer graphics 
packages were utilized for better visualization of the 
simulation results. The mechanical mixing of propel- 
lants is examined. Simulation of the mixing process is 
being done to study how one can control for chaotic 
behavior to meet specified mixing requirements. An 
experimental mixing chamber is also being built. It will 
allow visual tracking of particles under mixing. The ex- 
perimental unit will be used to test ideas from chaos 
theory, as well as to verify simulation results. This 
project has applications to extraterrestrial propellant 
quality and reliability. 


158,407 
N91-25219/7/GAR 
(Order as N91-25203/1/GAR, PC A08/MF 


A01) 
Arizona Univ., Tucson. 
Annotated Bibliography of Propellant Processing 
Methods. 
A. H. Cutler. 1989, 5p 
In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 5 p. 


The author has specialized in space resources re- 
search for many years, with special emphasis on 
oxygen reduction methods. He has been retained to 
write a comprehensive review of these methods, de- 
tailing advantages and disadvantages, listing by-prod- 
ucts and presenting recommendations. As the first 
step, an extensive outline was prepared, and the por- 
tion of this outline covering product manufacture was 
= as the initial goal. A working version is pre- 
sented. 


158,408 
N91-25224/7/GAR 
(Order as N91-25223/9/GAR, PC aha +4 


Arizona Univ., Tucson. 

Performance of Unconventional Propeliants. 

M. Rascon. 1990, 3p 

In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 3 p. 


This research involves the theoretical calculations of 
rocket performance for exotic propellants at various 
operating conditions, such as chamber pressure, pres- 
sure ratios, and oxidizer-to-fuel ratios. Exotic propel- 
lants are materials that may not normally be used as 
propellants on earth due to their low performance 
characteristics or other factors. The majority of the 
work was done using the Gordon and McBride CET 86 
Program in both a mainframe version and personal 
computer versions. In addition, the Lockheed/Air 
Force Solid Propellant Theoretical Performance Pro- 
gram for the IBM PS/2, which handles condensed 
product species better, was also used. 


158,409 
N91-25226/2/GAR 
(Order as N91-25223/9/GAR, PC oe o2) 


Arizona Univ., Tucson. 

Autonomous Production of Propellants. 

K. Ramohalli, and P. A. Schallhorn. 1990, 3p 

In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 3 p. 


The autonomous production of propellants is ad- 
dressed. Since 80 to 90 percent of a spacecraft’s 
mass is typically propeliants, it is advantageous to 
produce propellants in strategic locations en route to, 
and at, the desired mission destination. This reduces 
the weight of the spacecraft and the cost of each mis- 
sion. Since one of the primary goals of the space pro- 
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Rocket Propeliants 


gram is safety, a totally automated propellant produc- 
tion system is desirable. This system would remove, 
from hostile, high-risk extraterrestrial environments, 
the constant human intervention currently required in 
the production of many propellants. This enables the 
exploration of space to be more than the search for 
and production of fuel. As a proof-of-concept demon- 
stration, one specific case was chosen for this study. 
That case was a composite propellant processor (the 
principle is more important than the application), and 
the specific processor used saved SERC the consider- 
able cost of acquiring a new liquid propellant proces- 
sor that would also have required similar automation. 


158,410 
N91-25231/2/GAR 
(Order as N91-25223/9/GAR, PC ear 


Arizona Univ., Tucson. 

Quantitative Computer Representation of Propel- 
lant Processing. 

M. D. Hicks, and P. E. Nikravesh. 1990, 7p 

In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 7 p. Original 
Contains Color lilustrations. 


With the technology currently available for the manu- 
facture of propellants, it is possible to control the vari- 
ance of the total specific impulse obtained from the 
rocket boosters to within approximately five percent. 
Though at first inspection this may appear to be a rea- 
sonable amount of control, when it is considered that 
any uncertainty in the total kinetic energy delivered to 
the spacecraft translates into a ign with less total 
usable payload, even this degree of uncertainty be- 
comes unacceptable. There is strong motivation to 
control the variance in the specific impulse of the shut- 
tle’s solid boosters. Any small gains in the predictabil- 
ity and reliability of the booster wouid lead to a very 
substantial payoff in earth-to-orbit payload. The pur- 
pose of this study is to examine one aspect of the man- 
ufacture of solid propellants, namely, the mixing proc- 
ess. The traditional approach of computational fluid 
mechanics is notoriously complex and time consum- 
ing. Certain simplifications are made, yet certain funda- 
mental aspects of the mixing process are investigated 
as a whole. It is possible to consider a mixing process 
in a mathematical sense as an operator, F, which 
maps a domain back upon itself. An operator which 
demonstrates good mixing should be able to spread 
any subset of the domain completely and evenly 
throughout the whole domain successive applica- 
tions of the mixing operator, F. Two and three dimen- 
sional models are developed and graphical visualiza- 
tion two and three dimensional mixing processes are 
presented. 


158,411 
N91-25232/0/GAR 
(Order as N91-25223/9/GAR, PC eS 
Arizona Univ., Tucson. 
Temperature Automation for a Propellant Mixer. 
T. L. Vincent, and R. G. Wilson. 1990, 4p 
In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 4 p. 


The analysis and installation of an automatic tempera- 
ture controller on a propellant mixer is presented. Ulti- 
mately, the entire mixing process will come under auto- 
mation, but since precise adherence to the tempera- 
ture profile is very difficult to sustain manually, this was 
the first component to be automated. Automation is 
not only important for producing a uniform product, but 
it is necessary for envisioned space-based propellant 
production. 
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N91-25300/5/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Pressurization and Expulsion of Cryogenic Liq- 
uids: Generic Requirements for a Low Gravity Ex- 


iment. 
Ror Vandresar, and R. J. Stochi. Jun 91, 10p NAS 
1.15:104417, E-6249, NASA-TM-104417 


Requirements are presented for an experiment de- 
signed to obtain data for the pressurization and expul- 
sion of a cryogenic supply tank in a low gravity environ- 
ment. These requirements are of a generic nature and 
applicable to any cryogenic fluid of interest, condens- 
ible or non-condensible pressurants, and various low 
gravity test platforms such as the Space Shuttle or a 
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free-flyer. Background information, the thermophysical 
process, preliminary analytical modeling, and experi- 
mental requirements are discussed. Key parameters, 
measurements, hardware requirements, procedures, a 
test matrix, and data analysis are outlined. 


General 
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N91- /6/GAR 


(Order as N91-26019/0/GAR, PC A04/MF 
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01) 
General Dynamics/Astronautics, San Diego, CA. 
Optimum Rocket Propulsion for Energy-Limited 
Transfer (Abstract Only). 
A. Zuppero, and G. A. Landis. 1991, 1p 
In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 25. 


In order to effect large-scale return of extraterrestrial 
resources to Earth orbit, it is desirable to optimize the 
propulsion system to maximize the mass of payload 
returned per unit energy expended. This optimization 
problem is different from the conventional rocket pro- 
pulsion optimization. A rocket propulsion system con- 
sists of an energy source plus reaction mass. In a con- 
ventional chemical rocket, the energy source and the 
reaction mass are the same. For the transportation 
system required, however, the best system perform- 
ance is achieved if the reaction mass used is from a 
locally available source. In general, the energy source 
and the reaction mass will be separate. One such 
rocket system is the nuclear thermal rocket, in which 
the energy source is a reactor and the reaction mass a 
fluid which is heated by the reactor and exhausted. An- 
other energy-limited rocket system is the hydrogen/ 
oxygen rocket where H2/O2 fuel is produced by elec- 
trolysis of water using a solar array or a nuclear reac- 
tor. The problem is to choose the optimum specific im- 
pulse (or equivalently exhaust velocity) to minimize the 
amount of energy required to produce a given mission 
delta-v in the payload. The somewhat surprising result 
is that the optimum specific impulse is not the maxi- 
mum possible value, but is proportional to the mission 
delta-v. In general terms, at the beginning of the mis- 
sion it is optimum to use a very low specific impulse 
and expend a lot of reaction mass, since this is the 
most energy efficient way to transfer momentum. How- 
ever, as the mission progresses, it becomes important 
to minimize the amount of reaction mass expelled, 
since energy is wasted moving the reaction mass. 
Thus, the optimum specific impulse will increase with 
the mission delta-v. Optimum I(sub sp) is derived for 
maximum payload return per energy expended for 
both the case of fixed and variable I(sub sp) engines. 
Sample missions analyzed include return of water pay- 
loads from the moons of Mars and of Saturn. 
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AD-A237 258/9/GAR PC A04/MF A01 

Institute for Defense ae. Alexandria, VA. 

Digital SPC Switching Technology--Foreign Tech- 
Assessment. 


Final rept. Jun-Dec 90. 

K. Fischman, and N. D. Jorstad. Dec 90, 59p IDA-P- 
2498, IDA/HQ-90-36322 

Contract MDA903-89-C-0003 


This paper provides a foreign technology assessment 
of digital switching technology. ee | suppliers of 
digital switching technology are identified; although the 
United States holds a large part of the market, major 
companies in France, Sweden, Japan, the U.K., and 
Germany are also important. These countries, along 
with Belgium and Canada, are the most innovative and 
technically advanced. A listing is provided of transfers 
of digital switching technology to non-COCOM coun- 
tries through licensing and joint ventures which reflects 
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the widespread dissemination of this technology. De- 
tailed technical specifications are provided for select- 
ed digital switching systems worldwide. The report 
concludes that considering the degree to which the 
technology is in place, that control of digital switching 
technology may not be feasible. 
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AD-A237 356/1/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Lab. for 
Computer Science. 

—, Analysis of Communication Proto- 
co! 

B. Awerbuch, A. Baratz, and D. Peleg. Jun 91, 38p 
Rept no. MIT/LCS/TM-453 

Contract N00014-89-J-1988 


This paper introduces the notion of cost-sensitive 
communication complexity and exemplifies it on the 
following basic communication problems: computing a 
global function, network synchronization, clock syn- 
chronization, controlling protocols’ worst-case execu- 
tion, connected components, spanning tree, etc., con- 
structing a minimum spanning tree, constructing a 
shortest path tree. (Author) 
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AD-A237 612/7/GAR PC A01/MF A01 
Georgia Inst. of Tech., Atlanta. School of Electrical En- 
ineering. 
ignal Processing in Impulsive Electromagnetic In- 
terference. 
Progress rept. 
S. M. Zabin. 30 Jun 91, 5p 
Contract N00014-91-J-1334 


Statistical signal processing functions such as signal 
detection, estimating, and identification play a key role 
in the development of effective communications, 
radar, and sonar systems. For example, advanced sta- 
tistical methods are emerging as being particularly im- 
portant in digital communications systems operating in 
channels corrupted by interference from such p 
nomena as multiple-access noise, intentional jamming, 
and impulsive noise sources. Conventional demodula- 
tion methods, such as coherent matched filtering, 
often suffer serious performance degradation when 
subjected to interference of these types; however, this 
degradation can frequently be eliminated through the 
use of more sophisticated signal processing tech- 
niques. A central issue in the design of effective signal 
processing procedures for system operating in chan- 
nels such as those noted above is that of channel 
identification. Although certain aspects of channel 
identification have been studied extensively, one area 
in which there is a pressing need for further research is 
that of identification of impulsive channels. Communi- 
cation systems are seldom interfered with by white 
Gaussian noise alone, yet receiving systems in general 
use are those which are optimum for white Gaussian 
noise. 


158,417 

AD-A237 635/8/GAR PC A04/MF A01 
Defence Research Establishment, Ottawa (Ontario). 
Modulation Recognition: An Overview. 

Technical note. 

“4 Lamontagne. Mar 91, 69p Rept no. DREO-TN-91- 


Abstract in English and French. 


The interest for a system able to automatically identify 
the modulation type of an intercepted radio signal is 
increasingly evident for military and civilian purposes. 
Although in the past some authors looked at the prob- 
lem, nobody found ‘the solution’ and the problem re- 
mains. Therefore, an overview of the proposed tech- 
niques is useful in order to assess the actual situation. 
This document presents classification techniques and 
features (parameters characterizing the modulation 
types) used for modulation recognition. 


158,418 

AD-A237 814/9/GAR 
Navy E: imental Diving Unit, Panama City, FL. 

UBA EX-14 MOD 1 Communications/Noise Study. 
Final rept. Jul-Dec 90. 

J. D. Pelton. Jun 91, 168p Rept no. NEDU-02-91 


During Deep Dive 91, several new communications de- 
vices for ae eo with divers using 


PC A08/MF A02 


the UBA EX-14 MOD 1 diving system were tested. In 
the past, it has been very difficult to communicate with 
divers wearing the UBA EX-14 MOD 1 diving helmet 


due to the noise level in the helmet. This problem is 
compounded with two divers in the water. 
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N91-25715/4/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Constrained Optimization Problem in a Processor 
Sharing Queue. 

P. R. Dewaal. cSep 90, 28p CWI-BS-R9025, ETN-91- 
99354 


Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


A processor sharing queueing model for a stored pro- 
gram controlled telephone exchange is discussed. The 
model incorporates the effects of both call requests 
and operator tasks on the load of the processor. Newly 
arriving call requests and operator tasks can either be 
admitted or rejected and for this decision the state of 
the queue at the moment of arrival is available as infor- 
mation. To guarantee a high level of service, a con- 
straint optimization problem is developed. Two types 
of access control, partitioning policies and sharing poli- 
cies, are considered. The optimization problem is 
solved for partitioning policies and the performance of 
both types of policies are compared. 
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N91-25789/9/GAR 
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Nippon Telegraph and Telephone Public Corp., Yoko- 
suka. 


Time Concurrency/Phase-Time Synchronization in 
Digital Communications Networks. 

M. Kihara, and A. Imaoka. May 90, 8p 

In JPL, the 22nd Annual Precise Time and Time Inter- 
val (PTTI) Applications and Planning Meeting p 367- 
374. 


Digital communications networks have the intrinsic ca- 
pability of time synchronization which makes it possi- 
ble for networks to supply time signals to some appli- 
cations and services. A practical estimation method for 
the time concurrency on terrestrial networks is pre- 
sented. By using this method, time concurrency capa- 
bility of the Nippon Telegraph and Telephone Corpora- 
tion (NTT) digital communications network is estimat- 
ed to be better than 300 ns rms at an advanced level, 
and 20 ns rms at final level. 
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Cable and Wireless PLC, London (England). 

Cable and Wireless Approach to Network Syn- 
chronization. 

R. D. Calvert. May 90, 8p ; 

In JPL, the 22ND Annual Precise Time and Time Inter- 
val (Ptti) Applications and Planning Meeting p 375-382 
(See N91-25755 17-70). 


The philosophy adopted by Cable and Wireless for the 
synchronization of its world-wide network is presented. 
The architectures of some clock systems already de- 
ployed and how network synchronization had been im- 
plemented at selected locations are discussed. This 
includes some innovative designs as the network 
spans both first and third world countries with a combi- 
nation of North Amercan and European hierarchy 
equipment. Different parts of the global network are 
linked jes seniors by a combination of terrestrial micro- 
wave, submarine cable and satellite technology. The 
impact of synchronization on Intelsat Intermediate 
Data Rate (IDR) operation and the restoration of sub- 
marine cable systems are addressed. 


158,422 
N91-25918/4/GAR 
(Order as N91-25914/3/GAR, PC a * oD 


Clemson Univ., SC. Dept. of Electrical and Computer 
Engineering. 
Transportable Telemetry Workstation (Abstract 


nly). 

A. S. Collins. Sep 89, 1p 

In Maryland Univ., the 1989 NASA-Asee Summer Fac- 
ulty Fellowship Program in Aeronautics and Research 
p14. 

The goal was to complete the design of a prototype f 


lor 
a Transportable Telemetry Workstation . The 
Macintosh 2 is used to provide a low-cost system 





which can house real-time cards mounted on the 
NuBus inside the Macintosh 2 plus provide a standard- 
ized user interface on the Macintosh 2 console. Prior 
to a telemetry run, the user will be able to configure his 
real-time telemetry processing functions from the Mac- 
intosh 2 console. During a telemetry run, the real-time 
cards will store the telemetry data directly on a hard 
disk while permitting viewing of the data cards on the 
Macintosh 2 console on various selectable formats. 
The user will view the cards in terms of the functions 
they perform and the selectable paths through the 
cards, it is not required to become involved directly in 
hardware issue except in terms of the functional con- 
figuration of the system components. The TTW will 
accept telemetry data from an RS422 serial input data 
bus, pass it through a frame synchronizer card and on 
to a real time controller card via a telemetry backplane 
bus. The controller card will then route the data to a 
hard disk through a SCSI interface, and/or to a user 
interface on the Macintosh 2 console by way of the 
Macintosh 2 NuBus. The three major components to 
be ss therefore, are the TTW Controller Card, 
the Synchronizer Card, and the NuBus/Mac- 
intosh 2 User Interface. Design and prototyping of this 
State-of-the-art, transportable, low-cost, easy-to-use 
multiprocessor telemetry system is continuing. Other 
functions are planned for the future. 


158,423 
N91-25923/4/GAR 
(Order as N91-25914/3/GAR, PC A04/MF 


A01) 
Morgan State Coll., Baltimore, MD. 
One Data Compression Investigation (Abstract 

nly). 

C. Myrie. Sep 89, 1p 
In Maryland Univ., the 1989 NASA-Asee Summer Fac- 
—* Program in Aeronautics and Research 
p20. 


NASA continuous communications systems growth 
has increased the demand for image transmission and 
— Research and analysis was conducted on var- 
ious lossy and lossless advanced data compression 
techniques or approaches used to improve the effi- 
ciency of transmission and storage of high volume 
Stellite image data such as pulse code modulation 
(PCM), differential PCM (DPCM), transform coding, 
hybrid coding, interframe coding, and adaptive tech- 
nique. In this presentation, the fundamentals of image 
data compression eng Bo techniques which are 
pulse code modulation (PCM) and differential PCM 
(DPCM) are presented along with an application utiliz- 
ing these two coding techniques. 


158,424 
N91-25934/1/GAR 
(Order as N91-25914/3/GAR, PC A04/MF 


01) 
Towson State Univ., Baltimore, MD. Dept. of Computer 
and Information Sciences. 
Computer Network Environment Planning and 


nalysis. 
Abstract Only. 
J. F. Dalphin. Sep 89, ip 
In Maryland Univ., the 1989 NASA-Asee Summer Fac- 
ee Program in Aeronautics and Research 
p 32. 


The GSFC Computer Network Environment provides a 
broadband RF cable between campus buildings and 
ethernet spines in buildings for the interlinking of Local 
Area Networks (LANs). This system provides terminal 
and computer linkage among host and user systems 
thereby providing E-mail services, file exchange capa- 
bility, and certain distributed computing opportunities. 
The Environment is designed to be transparent and 
supports multiple protocols. Networking at Goddard 
has a short history and has been under coordinated 
control of a Network Steering Committee for slightly 
more than two years; network growth has been rapid 
with more than 1500 nodes currently addressed and 
greater expansion expected. A new RF cable system 

ith a different topology is pay ae = during 
summer 1989; consideration of a fiber optics system 
for the future will begin soon. Summmer study was di- 
rected toward Network Steering Committee operation 
and planning plus consideration of Center Network En- 
vironment analysis and modeling. Biweekly Steering 
Committee meetings were attended to learn the back- 
ground of the network and the concerns of those man- 
aging it. Suggestions for historical data gathering have 
been made to support future planning and modeling. 
Data Systems Dynamic Simulator, a simulation pack- 
age developed at NASA and maintained at GSFC was 


studied as a possible modeling tool for the network en- 
vironment. A modeling concept based on a hierarchi- 
cal model was hypothesized for further development. 
Such a model would allow input of newly updated pa- 
rameters and would provide an estimation of the be- 
havior of the network. 


158,425 

PAT-APPL-7-676 669/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Hardware Interface for High Speed Video Imaging. 
Patent Application. 

D. Sass, and S. Shepard. Filed 28 Mar 91, 33p AD- 
D014 902/1 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention is synchronization hardware for assisting 
the processing of video = in a high speed imag- 
ing system, the hardware having logic circuitry for se- 
lecting acceptable pictorial units from within frames of 
a video signal. The synchronization hardware also has 
circuits for electronically coordinating a camera, a 
frame — a host computer for the frame grabber 
and a flagging signal generator. (Author) 


158,426 
PBS1-213421/GAR PC A06/MF A02 
Nippon Electric Co. Ltd., Tokyo. 

NEC Technical Journal, Vol. 44, No. 1, (Serial 261), 
February 1991. Special Issue on SDH Based Syn- 
chronous Digital Terminals. 

c1991, 110p 

Text in Japanese with English abstracts. See also Vol. 
43, No. 12, PB91-213397.Portions of this document 
are not fully legible. 


The synchronous digital terminal system was intro- 
duced by NTT in 1989 throughout Japan as the world 
first system based on SDH (synchronous digital hierar- 
- using CCITT standard. NEC participated in this 
NTT project by providing various essential equipment. 
This volume describes technical details of some of 
equipment used in the system, such as multiplexing 
system, cross-connect system, multiplexing transmis- 
sion system, frame converting equipment, clock sup- 
plying module, and digital microwave radio equipment 
for long haul with NNI (network node interface). 


158,427 

PB91-218073/GAR PC A07/MF A02 
National Telecommunications and Information Admin- 
istration, Boulder, CO. Inst. for Telecommunication 
Sciences. 

RAIDER Program: Radio Algorithms for Integra- 
tion and Design of Engineering Requirements. 
Report Series. 

S. L. Rothschild, and J. E. Farrow. Apr 91, 126p 
NTIA-91-276 


The Radio Algorithm for Integration and Design of En- 
gineering Requirements (RAIDER) program consists 
of a set of modules which provide an easy to use and 
precise approach to the complete design and docu- 
mentation of terrestrial radio links operating in the fre- 
quency range of 1 to 30 GHz. The program allows the 
engineer to design both analog and digital line-of-sight 
links and analog beyond line-of-sight links. Tabular 
and graphical outputs are developed which may be 
rendered to the screen or as hard copy at the request 
of the operator. The input variables can be easily 
changed and new outputs calculated to enable ‘what 
if’ studies to be performed. The operator is prompted 
to input all required values so calculations can pro- 
ceed, and each user input is compared with a range of 
acceptable values to ensure accurate and complete 
calculations. 


158,428 
PB91-225458/GAR PC E06/MF E06 
ELAB-RUNIT, Trondheim (Norway). 

Characteristics of the Cell Stream from a General 
Source and Its Coulouring in a FIFO Buffer. 

B. E. Helvik, and P. Hokstad. Feb 91, 53p ISBN-82- 
595-6331-2 

Also pub. as Selskapet for Industriell og Teknisk 
tt Trondheim (Norway) rept. no. STF40- 
A91033. Prepared in cooperation with Selskapet for In- 
dustriell eknisk Forskning, Trondheim (Norway). 
Sponsored by Norwegian Telecommunications Admin- 
istration Research Establishment, Kjeller. 


A model suited to describe a wide range of ATM 
sources is presented. Two activity levels with different 


158,431 


COMMUNICATION 
Common Carrier & Satellite 


time constants are included: an active-passive (burst) 
level with possibly dependent and general phase type 
distributed ‘state’ durations, and a cell level where de- 
terministic and stochastic cell generation rules are as- 
sociated with each of the above states. A simple and 
useful approximation for the serial correlation of the 
cell stream generated by such sources are derived. 
The approximation is found to be very accurate. Next, 
it is shown how the serial correlation of a cell stream 
changes when it passes through a FIFO buffer and 
interact with other streams, i.e. the stream is col- 
oured. An approximation of the covariance of the 
buffer length seen a distance apart is obtained. The 
objective of this approximation is primarily to capture 
the effect caused by the dependencies in the arrival 
streams. The results obtained are a first step towards 
determining the end to end properties of cell stream 
through a network, and some interesting observations 
concerning the cell jitter have been made. A summary 
of some previous results are included as appendixes. 


158,429 
PB91-225466/GAR PC E05/MF E05 
ELAB-RUNIT, Trondheim (Norway). 

Excess Process Policing in B-ISDN Networks. 

F. A. Aagesen, and B. E. Helvik. Feb 91, 41p ISBN- 
82-595-6332-0 

Also pub. as Selskapet for Industriell og Teknisk 
Forskning, Trondheim (Norway) rept. no. STF40- 
A91034. also PB90-230582. Prepared in coopera- 
tion with Selskapet for Industriell og Teknisk Forskn- 
ing, Trondheim (Norway). Sponsored by Norwegian 
Telecommunications Administration Research Estab- 
lishment, Kjeller. 


Policing and flow control are the alternative flow man- 
agement schemes to be applied on the virtual circuits 
in a B-ISDN network. The Excess Process Policing 
Scheme (EPPS) is a policing scheme based on inde- 
pendent policing of various time resolution regions. For 
real-time sources, policing must be used for all the 
time resolution regions. The report is primarily con- 
cerned about the following four aspects of EPPS: (1) 
The EPPS policing principle as well as generic con- 
tracts, (2) General mechanisms for EPPS, (3) The ap- 
plication of EPPS. The policing in the interframe time 
resolution region is discussed based on statistics from 
variable bit-rate coded video sources. For the policing 
in the intra-frame region, various alternatives are dis- 
cussed, and (4) EPPS mechanism parameter values. 


158,430 
PB91-225474/GAR PC E05/MF E05 
ELAB-RUNIT, Trondheim (Norway). 

End-to-End Traffic in ATM Networks; Network 
Chain Simulator. 

N. Stol, and B. E. Helvik. Feb 91, 33p ISBN-82-595- 
6333- 

Also pub. as Selskapet for Industriell og Teknisk 
et Trondheim (Norway) rept. no. STF40- 
A91035. Prepared in cooperation with Selskapet for In- 
dustriell Teknisk Forskning, Trondheim (Norway). 
Sponsored by Norwegian Telecommunications Admin- 
istration Research Establishment, Kjeller. 


The service a subscriber will receive from the ATM net- 
works, which are under development for B-ISDN, will 
be given by their end-to-end traffic handling properties. 
The problem of modelling and analysing these proper- 
ties is discussed. The concepts of a generic network 
element and of a network chain are introduced as 
means for handling these problems. A network chain is 
the path of a virtual connection through the network. A 
simulator based on the network chain is designed. Em- 
phasis is put on a realistic modelling of the offered traf- 
fic, both the primary traffic, on which measurements 
are performed, and the background traffic. A first ver- 
sion of the simulator is developed and outlined in the 
report. Two example cases are investigated for dem- 
onstration and documentation of the simulator. 


158,431 

PB91-961217/GAR PC A02 
Serbian Law No. 16 on Public Media of 3/28/91. 
Export trade information. 

1991, 6p 

This Standing Order was provided to NTIS by Office of 
General Counsel, Washington, DC. : 
Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


Yugoslav law is presented on the public media, on 
basic regulations and operation. 
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158,432 
N91-25755/0/GAR PC A99/MF A06 
Jet Propulsion Lab., Pasadena, CA. 
Annual Precise Time and Time Interval (PTT!) Ap- 
" and Planning Meeting (22nd). 

. L. Sydnor. May 90, 618p NAS 1.55:3116, REPT- 
91B00084, NASA-CP-3116 
Meeting Held in Vienna, VA, 4-6 Dec. 1990. 


No abstract available. 


158,433 
N91-25756/8/GAR 
(Order as N91-25755/0/GAR, PC A99/MF 
A04 


0. 
Harvard Univ., Cambridge, MA. 
Keynote Address: The past, Present, and Future of 
Atomic Time. 
N. F. Ramsey. May 90, 7 
In JPL, the 22nd Annual Precise Time and Time Inter- 
val (PTTI) Applications and Planning Meeting p 1-7. 


The early history of atomic time and frequency stand- 
ards is reviewed. The most accurate and stable 
present standards are described. Prospective future 
improvements are discussed, particularly those with 
laser cooling and with trapped ions and atoms. 


158,434 
N91-25757/6/GAR 
(Order as N91-25755/0/GAR, PC A99/MF 
4) 


Observatoire Cantonal, Neuchatel (Switzerland). 
Classical Microwave Frequency Standards. 

G. Busca, P. Thomann, B. Laurent-guy, P. Willemin, 
and H. S. Schweda. May 90, 10p 

In JPL, the 22ND Annual Precise Time and Time Inter- 
val (Ptti) Applications and Planning Meeting p 9-18 
(See N91-25755 17-70). Sponsored in Part by Cers, 
Switzerland; Esa; and Swiss Federal Office of Metrolo- 
gy. 


Some key problems are presented encountered in the 
classical microwave frequency standards which are 
still not solved today. The point of view expressed ben- 
efits from the experience gained both in the industry 
and in the research lab, on the following classical 
microwave frequency standards: active and passive H, 
conventional and laser pumped Cs beam tube, small 
conventional and laser pumped Rubidium. The accent 
is put on the Rubidium standard. 


158,435 
N91-25758/4/GAR 
(Order as N91-25755/0/GAR, PC A99/MF 
A04) 


Hewlett-Packard Labs., Palo Alto, CA. 

Status of Cesium Beam Frequency Standards. 

L. S. Cutler. May 90, 9p 

In JPL, the 22nd Annual Precise Time and Time Inter- 
val (PTTI) Applications and Planning Meeting p 19-27. 


There has been a lot of progress in cesium beam fre- 
quency standards in the last few years some of which 
will be reported here. Optical pumping is being pursued 
actively in a number of laboratories. Optically slowed 
and cooled beams have been demonstrated as well as 
traps for cold neutral atoms. The microwave cavity 
performance with regard to local phase shift at the 
beam holes was improved by use of carefully designed 
and built ring structures for the cavity ends. Work is 
being done on improvements in electronics with some 
emphasis on use of digital circuitry and microproces- 
sors. The frequency pulling due to microwave Delta M 
= +/- 1 transitions (Ramsey pulling) was analyzed 
and shown to be important. Status of cesium beam fre- 
quency standards in some of the laboratories as well 
as some of the commercial work is discussed. Optical 
pumping and detection are discussed. 


158,436 
N91-25760/0/GAR 
(Order as N91-25755/0/GAR, PC A99/MF 


. 04) 

National Inst. of Standards and Technology (NML), 

Boulder, CO. Time and Frequency Div. 

yg oe Frequency Standards. 

D. J. Wineland, W. M. Itano, J. C. Bergquist, J. J. 

Bollinger, and D. J. Heinzen. May 90, 8p 

In JPL, the 22ND Annual Precise Time and Time Inter- 

val (Ptti) Applications and Planning Meeting p 53-60 

og N91-25755 17-70). Sponsored by AFOSR and 
nr. 
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Frequency standards based on stored atomic ions are 
briefly reviewed. Specific examples are chosen to illus- 
trate what is currently possible. Both rf/microwave and 
optical devices are discussed. The present limitations 
to existing experiments and possibilities for future im- 
provement are outlined. 


158,437 
N91-25761/8/GAR 
(Order as N91-25755/0/GAR, PC - 
4 


SEPA S.p.A., Turin (italy). 

Inter-Satellite Time Transfer: Techniques and Ap- 
plications. 

E. Detoma, and S. C. Wardrip. May 90, 26p 

In JPL, the 22ND Annual Precise Time and Time Inter- 
val (Ptti) Applications and Planning Meeting p 61-86 
(See N91-25755 17-70). 


A brief review is presented of the well known time 
transfer techniques that have been studied and tested 
throughout the years. The applicability of time transfer 
techniques to a timing service as provided through a 
TDRS/DRS System, the problems related to the 
choice of the timing signal within the constraints im- 
posed by the existing systems, and the possible practi- 
cal implementations, including a description of the time 
synchronization support via TDRSS to the Gamma 
Ray Observatory (GRO) are discussed. 


158,438 
N91-25763/4/GAR 
(Order as N91-25755/0/GAR, PC a 
4 


Vsesoyuznyi Nauchno-lssledovatel’skii Inst. Radiat- 
sionnoi Tekhniki, Moscow (USSR). 

USSR National Time Unit Keeping over Long Inter- 
val Using an Ensemble of H-Masers. 

N. B. Koshelyaevsky, and S. B. Pushkin. May 90, 


19p 
In JPL, the 22nd Annual Precise Time and Time Inter- 
= Applications and Planning Meeting p 97- 
115. 


The U.S.S.R. State Time and Frequency Service 
(STFS) is discussed. The STFS is responsible for time 
and frequency measurement unification both in the 
field of atomic, TA(SU) and UTC(SU) and universal 
time UT1(SU) over the whole territory of the U.S.S.R. 
The U.S.S.R. national time unit keeping over long inter- 
val using an ensemble of H-masers is also discussed. 


158,439 
N91-25764/2/GAR 
(Order as N91-25755/0/GAR, PC A99/MF 
04 


(tay Elettrotecnico Nazionale Galileo Ferraris, Turin 
italy). 

Time and Frequency Comparisons in Europe by 
Means of ECS 5 Geostationary Satellite. 

F. Cordara, V. Pettit, A. Cenci, M. Fermi, and C. 
Sciarretta. May 90, 14p 

In JPL, the 22nd Annual Precise Time and Time Inter- 
— 9 Applications and Planning Meeting p 117- 


A time synchronization experiment between some Eu- 
ropean laboratories using the passive television 
method applied to the signals broadcasted by Eutelsat 
|-F5 telecommunication satellite was completed in 
1990. The results obtained in the last period, when 
also range measurements from a Telespazio ground 
station were performed, are analyzed to evaluate the 
accuracy level of the time comparisons corrected for 
the effect of the satellite movement with position data 
obtained either from the European Space Agency 
(ESA) or from orbit determination with range data en- 
tered into GEODYN program of NASA/GSFC. 


158,440 
N91-25766/7/GAR 
(Order as N91-25755/0/GAR, PC A99/MF 
4 


) 
National Inst. of Standards and Technology, Boulder, 


GPS Time Transfer with Implementation of Selec- 
tive Availability. 

D. W. Allan, M. P. Granveaud, W. J. Klepczynski, and 
W. W. Lewandowski. May 90, 11p 

In JPL, the 22nd Annual Precise Time and Time Inter- 
val (PTTI) Applications and Planning Meeting p 145- 
155. 


The international community of time metrology is 
facing a major challenge with the Selective Availability 


(SA) degradation of GPS satellite signals. At present 
there are 6 Block 1 satellites and 8 Block 2 satellites 
operating. According to the policy of the U.S. Depart- 
ment of Defence the Block 1 satellite signals will not 
be degraded, but these satellites are old with a finite 
life. The Block 2 satellites, which have all been 
launched since 1988, were subject to Selective Avail- 
ability from March 25, 1990. The effect of SA should be 
to limit precision to about 100 meters for navigation 
and 167 ns for timing. A study was conducted in order 
to understand the nature of the actual introduced deg- 
radation, and to elaborate the means of removing the 
effects of this degradation on time transfer. This study 
concerns the time extraction from GPS satellites at 
NIST, USNO and Paris Observatory, and the compari- 
son of atomic clocks between these laboratories by 
common view approach. The results show that when 
using the data taken over several days the time extrac- 
tion can be achieved with uncertainty of a few tens of 
nanoseconds, while strict common-view has removed 
entirely the effects of SA during the periods under 
study. 


158,441 


N91-25767/5/GAR 
(Order as N91-25755/0/GAR, PC — wd 


Istituto Elettrotecnico Nazionale Galileo Ferraris, Turin 
taly). 

Time Scale Algorithm: Definition of Ensemble Time 
and Possible Uses of the Kalman Filter. 

P. Tavella, and C. Thomas. May 90, 13p 

In JPL, the 22nd Annual Precise Time and Time Inter- 
val (PTTI) Applications and Planning Meeting p 157- 
169. 


The comparative study of two time scale algorithms, 
devised to satisfy different but related requirements, is 
presented. They are ALGOS(BIPM), producing the 
international reference TAI at the Bureau International 
des Poids et Mesures, and AT1(NIST), generating the 
real-time time scale AT1 at the National Institute of 
Standards and Technology. In each case, the time 
scale is a weighted average of clock readings, but the 
weight determination and the frequency prediction are 
different because they are adapted to different pur- 
poses. The possibility of using a mathematical tool, 
such as the Kalman filter, together with the definition of 
the time scale as a weighted average, is also analyzed. 
Results obtained by simulation are presented. 


158,442 


N91-25769/1/GAR 
(Order as N91-25755/0/GAR, PC — 


owe Research and Production Association, Gorkii 
(USSR). 

Design and Industrial Production of Frequency 
Standards in the USSR. 

N. A. Demidov, and A. A. Uljanov. May 90, 22p 

In JPL, the 22ND Annual Precise Time and Time Inter- 
val (Ptti) Applications and Planning Meeting p 187-208 
(See N91-25755 17-70). 


Some aspects of research development and produc- 
tion of quantum frequency standards, carried out in 
QUARTZ Research and Production Association 
(RPA), Gorky, U.S.S.R., were investigated for the last 
25 to 30 years. During this period a number of rubidium 
and hydrogen frequency standards, based on the 
active maser, were developed and put into production. 
The first industrial model of a passive hydrogen maser 
was designed in the last years. Besides frequen 
standards for a wide application range, RPA QUART. 
investigates metrological frequency standards-- 
cesium standards with cavity length 1.9 m and hydro- 
gen masers with a flexible storage bulb. 


158,443 


N91-25770/9/GAR 
(Order as N91-25755/0/GAR, PC — 


) 
Aerospace Corp., Los Angeles, CA. Electronics Re- 
search Lab. 
Long-Term Microwave Power Drift of a Cesium 
Frequency Standard and Its Effect on Output Fre- 


ry: ; 
W. A. Johnson, S. K. Karuza, and F. J. Voit. May 90, 
11 


In JPL, the 22nd Annual Precise Time and Time Inter- 
val (PTTI) Applications and Planning Meeting p 209- 
219. 





It has been shown that the long-term frequency stabili- 
ty of a cesium (Cs) frequency standard is affected by 
variations in the standard’s internal microwave power 
source. Studies were performed on a commercial Cs 
frequency standard for a period of 20 days, to deter- 
mine the stability of its microwave power source. The 
results were then analyzed statistically, and the effects 
of microwave power drift on the standard’s frequency 
stability were calculated. 


158,444 
N91-25771/7/GAR 

(Order as N91-25755/0/GAR, PC A99/MF 

A04 

a. Germeshausen and Grier, Inc., Salem, MA 
Rubidium Atomic Frequency Standards for GPS 
Block IIR. 
W. J. Riley. May 90, 10p 
In JPL, the 22ND Annual Precise Time and Time Inter- 
val (Ptti) Applications and Planning Meeting p 221-230 
(See N91-25755 17-70). 


The Rubidium Atomic Frequency Standards (RAFS) 
were provided for the GPS Block IIR NAVSTAR satel- 
lites. These satellites will replenish and upgrade the 
space segment of the Global Positioning System in the 
mid 1990s. The GPS RAFS Rb clocks are the latest 
generation of the high-performance rubidium frequen- 
cy standards. They offer an aging rate in the low pp 
10(exp 14)/day range and a drift-corrected 1-day sta- 
bility in the low pp 10(exp 14) range. The Block IIR 
version of these devices will have improved perform- 
ance, higher reliability, smaller size, and greater radi- 
ation hardness. The GPS Block IIR atomic clocks have 
a natural frequency configuration whereby they output 
a@ frequency of about 13.4 MHz that is a submultiple of 
the atomic resonance of Rb (or Cs). The RAFS oper- 
ates at a low, fixed C-field for increased stability. The 
GPS Block IIR RAFS design, including the changes 
and improvements made, and the test results obtained 
are described. 


158,445 
N91-25772/5/GAR 
(Order as N91-25755/0/GAR, PC A99/MF 


A04) 
Burkhardt Monitoring Service, Glen Allen, VA. 
Precise Frequency Calibration Using Television 
Video Carriers. 
E. E. Burkhardt. May 90, 3p 
In JPL, the 22ND Annual Precise Time and Time Inter- 
val (Ptti) Applications and Planning Meeting p 231-233 
(See N91-25755 17-70). 


The availability of inexpensive and quick precise fre- 
quency calibration methods is limited. VLF and GPS do 
offer precise calibration. However, antenna place- 
ment, cost of equipment, and calibration time place 
many restrictions on the user. The USNO maintained 
line-10 television Time of Coincidence (TOC) of station 
WTTG, channel 5, Washington, DC requires a frequen- 
cy stable video carrier. This video carrier, 77.24 MHz is 
controlled by the same cesium beam standard control- 
ling the TOC of line-10. Excellent frequency compari- 
sons against this video carrier have been accom- 
plished at 95 miles (153 km). With stable propagation 
and a three foot wire antenna, a part in 10(exp 9) can 
be determined in a few minutes. Inexpensive field 
equipment with a synthesized 1 kHz offset from the 
video carrier offers parts in 10(exp 11) calibrations in a 
= minutes using an oscilloscope as a phase compar- 
ator. 


158,446 
N91-25773/3/GAR 
(Order as N91-25755/0/GAR, PC A99/MF 
04) 


Aerospace Corp., El Segundo, CA. 

Geodetic Positioning of the Aerospace Electronics 
Research Lab (ERL) Osborne Time Transfer Re- 
— (TTR) Using the GPS Navstar Block | Satel- 

es. 

A. S. Liu. May 90, 8p 

In JPL, the 22nd Annual Precise Time and Time Inter- 
— Applications and Planning Meeting p 235- 


Aerospace has routinely processed the Osborne Time 
Transfer Receiver (TTR) data for the purpose of moni- 
toring the performance of ground and GPS atomic 
clocks in near real-time with on-line residual displays 
and characterizing clock stability with Allan Variance 
calculations. Recently, Aerospace added the ability to 
estimate the TTR’s location by differentially correcting 
the TTR’s location in the WGS84 reference system. 


This new feature is exercised on a set of TTR clock 
phase data and Sub-meter accurate station location 
estimates of the TTR at the Aerospace Electronic Re- 
search Lab (ERL) are obtained. 


158,447 
N91-25778/2/GAR 
(Order as N91-25755/0/GAR, PC A99/MF 


04 
Aerospace Corp., Los Angeles, CA. Chemistry and 
Physics Lab. 
Frequency Shifts in a Rubidium Frequency Stand- 
ard Due to Coupling to Another Standard. 
B. Jaduszliwer, R. A. Cook, and R. P. Fruehoiz. May 


In UPL, the 22nd Annual Precise Time and Time Inter- 
pA (PTTI) Applications and Planning Meeting p 293- 


Highly reliable timing system, such as used on board 
satellites, may incorporate a hot standby atomic clock 
besides the active one. RF couplings between them 
may affect the performance of the active clock. The 
effect of such couplings between two rubidium atomic 
clocks was investigated, and it was found that they will 
add an oscillatory term to the Allan Variance of the 
active clock, degrading its frequency stability, and that 
under certain circumstances they may also shift the 
active clock’s operating frequency. These two effects 
are discussed in detail, and the level of isolation re- 
quired to render them negligible is established. 
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Bureau International des Poids et Mesures, Sevres 
(France). 
Sensitivity to the External Temperature of Some 
GPS Time Receivers. 
W. W. Lewandowski, and R. Tourde. May 90, 9p 
In JPL, the 22nd Annual Precise Time and Time Inter- 
= (PTTI) Applications and Planning Meeting p 307- 


It has been assumed until recently that GPS time re- 
ceiver units (recever+cables+antenna) have good 
stability and do not affect time transfer by more than 1 
ns. Differences of a few nanoseconds sometimes ob- 
served during calibration campaigns have been attrib- 
uted to external causes, such as multipath eg 
tion, rather than to variations within the hardware. The 
characteristic feature of most comparisons of GPS 
time receivers is their short duration. Normally the 
comparison takes place, at most, over one week. To 
observe the behavior of GPS time receivers over a 
period of several months, an experiment has been or- 
ganized involving three receivers of two types. All 
three were connected to the same atomic clock. An 
unexpected sensitivity to external temperature was 
found in one type of receiver. This effect proved to be 
a function of the length and type of the antenna cable. 
In by most unfavorable case the sensitivity was 1.8 
ns/C. 
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ITT Corp., Nutley, NJ. 

GPS Block 2R Time Standard Assembly (TSA) Ar- 
chitecture. 

A. P. Baker. May 90, 8p 

In JPL, the 22ND Annual Precise Time and Time inter- 
val (Ptti) Applications and Planning Meeting p 317-324 
(See N91-25755 17-70). 


The underlying philosophy of the Global Positioning 
System (GPS) 2R Time Standard Assembly (TSA) ar- 
chitecture is to utilize two frequency sources, one fixed 
frequency reference source and one system frequency 
source, and to couple the system frequency source to 
the reference frequency source via a sample data 
loop. The system source is used to provide the basic 
clock frequency and timing for the space vehicle (SV) 
and it uses a voltage controlled crystal oscillator 
(VCXO) with high short term stability. The reference 
source is an atomic frequency standard (AFS) with 
high long term stability. The architecture can support 
any type of frequency standard. In the system design 
rubidium, cesium, and H2 masers outputting a canoni- 
cal frequency were accommodated. The architecture 
is software intensive. All VCXO adjustments are digital 
and are calculated by a processor. They are applied to 
the VCXO via a digital to analog converter. 
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Naval Research Lab., Washington, DC. 

Interim Results from the Characterization Testing 
of the Engineering Development (EDM) Rubidium 
Clocks for Satellite Applications. 

E. D. Powers, and F. Danzy. May 90, 6p 

In JPL, the 22nd Annual Precise Time and Time Inter- 
val (PTTI) Applications and Planning Meeting p 325- 
330. 


Some interim results from the environmental testing 
—— to evaluate the Engineering Design Model 
(EDM) of the EG and G Spaceborne Rubidium Clock 
are presented. This effort is in support of the Global 
Positioning System (GPS) BLOCK IIR program and is 
intended to characterize the performance of EG and G 
design for BLOCK IIR satellite applications. Two EG 
and G EDM units are currently under test at NRL’s 
Clock Test Facility to measure the long-term frequency 
stability, drift, and frequency versus temperature char- 
acteristics. 
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ome Research and Production Association, Gorkii 
(USSR). 
Time and Frequency Measuring Metrological 
Equipment in the USSR. 
A. A. Uljanov. May 90, 5p 
In JPL, the 22ND Annual Precise Time and Time Inter- 
val (Ptti) Applications and Planning Meeting p 339-343 
(See N91-25755 17-70). 


The complex of the means of providing time and fre- 
quency traceability in the USSR includes the system of 
time and frequency standards of the National Time 
and Frequency Calibration Service, time and frequen- 
cy transfer facilities and local time and frequency 
standards. Control on measurement correctness is 
performed by the All-Union State Standard calibration 
service. The hardware of most of the above-mentioned 
systems is provided by the instruments developed by 
our institute. A common scientific and technological 
approach allowed us to create a unified system of 
time-frequency equipment composed of widely used 
serial instruments, sets, automated systems and com- 
plexes. Primary frequency standards of different class- 
es, time and frequency references and instruments are 
based on the unified system. CH1-70 hydrogen fre- 
quency standard and its CH1-70A, CH1-80 modifica- 
tions are used in the group time and frequency stand- 
ards. Measuring time and data processing techniques, 
and also instrumentation specifications on the results 
of 10-year operation are given. The existing system 
provides time-frequency measurements with 2 times 
10(exp -13) plus or minus 1 times 10(exp -14) accura- 
cy. 
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Naval Research Lab., Washington, DC. 

Two-Way Time Transfer Modem. 

|. J. Galysh, and P. Landis. May 90, 4p ; 

In JPL, the 22nd Annual Precise Time and Time Inter- 
val (PTTI) Applications and Planning Meeting p 345- 
348. 


The Naval Research Laboratory is developing a two- 
way time transfer modem that will work with very small 
aperture terminals (VSAT), commercial satellites, and 
an atomic clock. The two-way method was chosen be- 
cause of its performance and insensitivity to the posi- 
tion of the receivers and satellites. Precision, stability, 
accuracy, and varsatility are the primary design consid- 
erations of this modem. The modem is designed to use 
many off the shelf components. 
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International Telecommunications Satellite Organiza- 
tion, Washington, DC. 
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International Two-Way Satellite Time Transfers 
Using Intelsat Space Segment and Small Earth Sta- 


L. B. Veenstra. May 90, 17p 
In JPL, the 22nd Annual Precise Time and Time Inter- 
= (PTTI) Applications and Planning Meeting p 383- 


The satellite operated by the International Telecom- 
munications Satellite Organization (INTELSAT) pro- 
vides new and unique capabilities for the coordinates 
of international time scales on a world wide basis using 
the two-way technique. A network of coordinated 
clocks using small earth stations collocated with the 
scales is possible. Antennas as small as 1.8 m at K- 
band and 3 m at C-band transmitting powers of less 
than 1 W will provide signals with time jitters of less 
than 1 ns existing spread spectrum modems. One way 
time broadcasting is also possible, under the 
INTELSAT INTELNET system, possibly using existing 
international data distribution (press and financial) sys- 
tems that are already operating spread spectrum sys- 
tems. The technical details of the satellite and require- 
ments on satellite earth stations are given. The re- 
sources required for a regular operational international 
time transfer service are analyzed with respect to the 
existing international digital service offerings of the 
INTELSAT Business Service (IBS) and INTELNET. 
Coverage areas, typical link budgets, and a summary 
of previous domestic and international work using this 
technique are provided. Administrative procedures for 
= access to the space ment are outlined. 
; = information for local INTELSAT signatories is 
isted. 
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British Broadcasting Corp., London (England). 
BBC Network Radio Time and Frequency Standard 
and Its Role in the Provision of the Greenwich 
Time Signal. 
J. J. Mcilroy. May 90, 8p 
In JPL, the 22ND Annual Precise Time and Time Inter- 
val (Ptti) Applications and Planning Meeting p 401-408 
(See N91-25755 17-70). 


The British Broadcasting Corporation (BBC) has 
broadcast the Greenwich Time Signal (GTS) on its net- 
works since 1924. Up to February 1990 this signal was 
generated by the ae Greenwich Observatory (RGO) 
in England. The BBC was informed that the RGO was 
moving its location to Cambridge and might not be able 
to continue to provide the Greenwich Time Service. 
The BBC in its role of a public service broadcaster be- 
lieved that a long tradition of providing a time signal to 
its listeners should be upheld, and as such decided to 
seek alternative methods of provision. In parallel with 
this activity, an in-house requirement arose to re-engi- 
neer time switch equipment and provide new facilities 
for digital audio projects. As both requirements have a 
common engineering core, a decision was taken to 
design and procure a Time and Frequency Standard 
that could generate the Greenwich Time Signal to the 
same specification adhered to by the RGO, and pro- 
vide additional time and frequency facilities. The con- 
cept of time and time/frequency dissemination as 
used in a broadcast network is discussed, as well as 
the details of an engineering solution to the require- 
ments of BBC Network Radio. 
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N91-25798/0/GAR 
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Jet Propulsion Lab., Pasadena, CA. 

Local Oscillator Induced Degradation of Medium- 
a Stability in Passive Atomic Frequency Stand- 
a 


G. J. Dick, J. D. Prestage, C. A. Greenhall, and L. 
Maleki. May 90, 22p 

In JPL the 22nd Annual Precise Time and Time Interval 
(PTT) Applications and Planning Meeting p 487-508. 


As the performance of passive atomic frequency 
standards improves, a new limitation is encountered 
due to frequency fluctuations in an ancillary local oscil- 
lator (L.O.). The effect is due to time variation in the 
gain of the feedback which compensates L.O. frequen- 
cy fluctuations. The high performance promised by 
new microwave and optical trapped ion standards may 
be severely compromised by this effect. Researchers 
present an analysis of this performance limitation for 
the case of sequentially interrogated standards. The 
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time dependence of the sensitivity of the interrogation 
process to L.O. frequency fluctuations is evaluated for 
single-pulse and double-pulse Ramsey RF interroga- 
tion and for amplitude modulated pulses. The effect of 
these various time dependencies on performance of 
the standard is calculated for an L.O. with ny 
fluctuations showing a typical 1/f spectral density. 
limiting 1/sq. root gamma dependent deviation of fre- 
quency fluctuations is calculated as a function of pulse 
lengths, dead time, and pulse overlap. Researchers 
also present conceptual and hardware-oriented solu- 
tions to this problem which achieve a much more 
nearly constant sensitivity to L.O. fluctuations. Solu- 
tions involve use of double-pulse interrogation; alter- 
nate interrogation of multiple traps so that the dead 
time of one trap can be covered by operation of the 
other; and the use of double-pulse interrogation for 
two traps, so that during the time of the RF pulses, the 
increasing sensitivity of one trap tends to compensate 
for the decreasing sensitivity of the other. A solution 
making use of amplified-modulated pulses is also pre- 
sented which shows nominally zero time variation. 
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4 
ae Scientific Research Radiotechnical Inst. 
(USSR). 


National- and international-Wide Prospects of 
Future Improvements of Position Location and 
Time Synchronization Systems and Aids. 

Y. G. Gouzhva, B. N. Balyasnikov, V. V. Korniyenko, 
|. G. Pushkina, and V. S. Shebshayevich. May 90, 4p 
In JPL, the 22ND Annual Precise Time and Time Inter- 
val (Ptti) Applications and Planning Meeting p 525-528 
(See N91-25755 17-70). 


The concept being designed by the Leningrad Scientif- 
ic Research Radio Technical Institute (LSRRI) of 
united positioning and timing service on the basis of 
the utilization of long-range and global radionavigation 
and common time systems and aids for different users 
is described. The estimate of its utilization on the na- 
tional as well as on international scale is given. 
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Bureau International des Poids et Mesures, Sevres 
(France). 

Use of Precise Ephemerides, lonospheric Data, 
and Corrected Antenna Coordinates in a Long-Dis- 
tance GPS Time Transfer. 

W. W. Lewandowski, G. Petit, C. Thomas, and M. A. 
Weiss. May 90, 12p 

In JPL, the 22nd Annual Precise Time and Time Inter- 
val (Ptti) Applications and Planning Meeting p 547-558. 


Over intercontinental distances, the accuracy of The 
Global Positioning System (GPS) time transfers ranges 
from 10 to 20 ns. The principal error sources are the 
broadcast ionospheric model, the broadcast ephemer- 
ides and the local antenna coordinates. For the first 
time, the three major error sources for GPS time trans- 
fer can be reduced simultaneously for a particular time 
link. lonospheric measurement systems of the Nation- 
al Institute of Standards and Technology (NIST) type 
are now operating on a regular basis at the National 
Institute of Standards and Technology in Boulder and 
at the Paris Observatory in Paris. Broadcast ephemer- 
ides are currently recorded for time-transfer tracks be- 
tween these sites, this being necessary for using pre- 
cise ephemerides. At last, corrected local GPS anten- 
na coordinates are now introduced in GPS receivers at 
both sites. Shown here is the improvement in precision 
for this long-distance time comparison resulting from 
the reduction of these three error sources. 
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d’Azur gw 

LASSO, Two-Way, and GPS Time Comparisons: A 

ys grag bee Report. 
. J. L. Veillet, D. Feraudy, J. M. Torre, J. F. Mangin, 

and P. Grudiler. May 90, 8p 

In JPL, the 22nd Annual Precuse Time and Time Inter- 

i Applications and Planning Meeting p 575- 


) 
Economique Provence-Alpes-Cote 


The first results are presented on the time transfer ex- 
periments between TUG (Graz, Austria) and OCA 


(Grasse, France) using common view Global Position- 
ing System (GPS) and two-way stations at both sites. 
The present data, providing arms of the clock offsets 
of 2 to 3 nanoseconds for a three month period, have 
to be further analyzed before any conclusions on the 
respective precision and accuracy of these techniques 
can be drawn. Two Pasa after its start, the Laser Syn- 
chronization from Stationary Orbit (LASSO) experi- 
ment is finally giving its first results at TUG and OCA. 
The first analysis of three common sessions permitted 
researchers to conclude that the LASSO package on 
board Meteosat P2 is working satisfactorily, and that 
time transfer using this method should provide clock 
offsets at better than 1 nanosecond precision, and 
clock rates at better than 10(exp -12) s/s in a 5 to 10 
minutes session. A new method for extracting this in- 
formation from the raw data sent by LASSO should en- 
hance the performances of this experiment, exploiting 
the stability of the on-board oscillator. 
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istration, Boulder, CO. Inst. for Telecommunication 
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Hey mar Assignment Summary for 1.435 GHz - 
2.5 GHz Band. 

L. A. Berry, F. K. Steele, and W. B. Grant. May 91, 
50p NTIA-91-274 

Sponsored by BellSouth Enterprises, Inc., Atlanta, GA. 


Allocations and assignments for frequencies in the 
United States between 1435 MHz and 2500 MHz are 
reviewed and summarized. The summarized data 
come from the FCC data and the Government Master 
File. 
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Toshiba Corp., Tokyo (Japan). 

Memory Card Camera and Player. 

F. Izawa, T. Saga, and T. Suyama. c1991, 5p 

Text in Japanese. 

Included in Toshiba Review, v46 n2 p113-116 1991. 


A memory card camera which records digital still 
images on a semiconductor memory card has been 
developed. The camera contains image data compres- 
sion LSIs and is capable of recording 12 high-quality 
frame images on an 18-Mbit SRAM card. In addition, it 
is equipped with a zoom lens with 3-X magnification 

ability, as well as various automatic functions. In 
combination with a newly developed portable player, 
the memory card camera is expected to be widely 
used as a new type of image-capturing device and as 
an image presentation tool. 
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Florida Univ., Gainesville. Dept. of Psychology. 
Discrimination of Complex Spectra: Spectral 
Weights and Performance Efficiency. 

B. G. Berg, and D. M. Green. 1990, 7p 

—— Pub. in Auditory Physiology and Percep- 
tion, 9th International Symposium on Hearing. Avail- 
able only to DTIC users. No copies furnished by NTIS. 


No abstract available. 
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a Signal Processing Based on High-Order 


Final rept. 

B. Friedlander, and B. Porat. 30 Jul 88, 159p NSF/ 
1S1-88142 

Grant NSF-ISI8760095 

Sponsored by National Science Foundation, Washing- 
= — of Industrial Science and Technological 
innovation. 


The project is aimed at the development of some fun- 
damental results on parameter estimation based on 
high order statistics. se results provide the basic 
tools needed for the development of adaptive process- 
ing algorithms for non-Gaussian signals. Project ac- 
complishments include: (1) Adaptive algorithms for es- 
timating the parameters of AR, MA, and ARMA proc- 
esses from their third and fourth order moments have 
been derived and tested; (2) The performance of pa- 
rameter estimation algorithms based on third order 
moments has been thoroughly analyzed; (3) A class of 
parameter estimation algorithms whose performance 
is asymptotically minimum variance was developed 
and shown to provide significantly better estimates 
— some high-order algorithms suggested in the liter- 
ature. 
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Design of a 


eal-Time Adaptive 
ment System. 


iter Develop- 
Professional paper. 

T. R. Albert, M. D. Juniper, R. C. North, and W. H. 
Ku. May 91, 7p 


This paper describes a hardware test platform de- 
signed to implement adaptive lattice filters in real time. 
To achieve real time processing speeds, algorithm 
complexity was accomplished by custom designing the 
computation engines with respect to the lattice data 
flow. Execution speeds of the computation engines 
were dramatically increased by a memory architecture 
that supports efficient addressing and by — a 
floating point ALU with numerous data paths and effi- 
cient implementation of division. Performance is fur- 
ther enhanced by pipelining multiple computation en- 
gines. In addition, the architecture is flexible enough to 
support other filter structures and to allow observation 
of filter variables as they adapt. With this system, vari- 
ous Adaptive Filter algorithms are being tested in real- 
time implementation of Adaptive Line Enhancers 
(ALEs) and Adaptive Noise Cancelers (ANCs) in order 
to characterize their performance and behavior, espe- 
cially long term stability and the ability to track non- 
stationary signals. 
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AD-A237 214/2/GAR 

Boeing Aerospace Co., Seattle, WA. 
Single Event Upset Testing. 

Final rept. 

T. L. Criswell, D. L. Oberg, J. L. Wert, and P. R. 
Measel. Mar 88, 35p Rept no. R89-0810 
Contract N00014-85-C-2622 


This report presents the results of an experimental 
program to characterize single event upset phenom- 
ena in selected bipolar me: devices irradiated with 
relativistic heavy ions. The principle objective was to 
determine the multibit upset rate at normal and parallel 
beam incidence angles. The impetus for this objective 
is that multibit errors are not generally detectable by 
the simple Hamming codes currently used on space- 
Craft. Multibit errors significantly reduce spacecraft reli- 
ability in initiating spurious commands. It was found in 
this program that the multibit error cross section is 
equal to or greater than the projected area of the de- 
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pletion regions for parallel and for normal to 60 degree 
incidence beams. 
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Digitally Controlled Analog Signal Processing. 

Final rept. 5 Mar-30 Sep 4 

R. L. Geiger, and E. Sanchez-Sinencio. Apr 88, 613p 

Contract N66001-85-D-0203 


A ign methodology for precision high-frequency 
monolithic continuous-time signal processing was in- 
troduced in the first phase of this project. The method- 
ology applies local intelligence via a digital controller 
which precisely controls a continuous-time signal path. 
An architecture which ensued from this in meth- 
odo! which is termed Digitally Controlled Analog 
Signal Processing (DCASP) has been introduced. The 

‘ASP approach is inherently insensitive to nominal 
and statistical parameter variations, passive and active 
component mismatches, temperature variations, aging 
and parasitics. The DCASP architecture is amenable 
to adaptive applications and has potential to be used 
to implement in-field self-testing and/or correcting al- 
— The architecture is flexible, allowing for post 
fabrication establishment of system specifications. 
The flexibility along with the self-testing and/or cor- 
recting capabilities directly —— in a positive way 
both reliability and cost of DCASP based systems. 
In this report, the design and testing of a digitally con- 
trolled signal processor which is totally programmable 
and reconfigurable is discussed. This circuit forms the 
basic signal path of the DCASP architecture. The 
structure is capable of realizing filter transfer functions 
up to sixth order. An experimental version of this circuit 
was fabricated in a double polysilicon CMOS process. 
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Massachusetts Inst. of Tech., Cambridge. Lab. for 
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APRIL: A Processor Architecture for Multiprocess- 


Technical rept. 

A.A al, B. H. Lim, D. Kranz, and J. Kubiatowicz. 
Jun 91, 16p Rept no. MIT/LCS/TM-450 

Contract N00014-87-K-0825 


Processors in large scale multiprocessors must be 
able to tolerate large communication latencies and 
SS delays. This paper describes the ar- 
chitecture of a_ rapid-context-switching processor 
called APRIL with support for fine-grain threads and 
synchronization. APRIL achieves high single-thread 
performance and supports virtual dynamic threads. A 
commercial RISC-based implementation of APRIL and 
a run time software system that can switch contexts in 
about 10 cycles is described. Measurements taken for 
several parallel lications on an APRIL simulator 
show that the overhead for supporting parallel tasks 
based on futures is reduced by a factor of two over a 
corr nding implementation on the Encore Multi- 
max. The scalability of a multiprocessor based on 
APRIL is explored using a performance model. We 
show that the SPARC-based implementation of APRIL 
can achieve close to 80% processor utilization with as 
few as three resident threads per processor in a large- 
scale cache-based machine with an average base net- 
work latency of 55 cycles. 
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Stanford Univ., CA. 

a Design for Parallel Processing Ar- 
chitectures. 

Semiannuail rept. Jan-Jul 91. 

T. H. Meng. Jul 91, 3p 

Contract N00014-89-J-3036 


The objective of this research is to provide an intercon- 
nect synthesis methodology which facilitates a modu- 
lar design approach without compromising the global 
performance. The main tasks of this effort will be the 
development of the theory for optimal interconnect cir- 
cuit synthesis from a high level specification, with em- 
phasis on testability and fault tolerance asynchronous 
interface among concurrently computing hardware, 
and the application of this design methodology to 
physical implementations of parallel processing sys- 
tems. 
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Massachusetts Inst. of Tech., Cambridge. Lab. for 

Computer Science. 

MIT Alewife Machine: A Large-Scale Distributed- 
Multiprocessor. 


Memory 

Technical rept. 

A. Agarwal, D. Chaiken, K. Johnson, D. Kranz, and J. 
Kubiatowicz. Jun 91, 26p Rept no. MIT/LCS/TR-454 
Contract N00014-87-K-0825 


The Alewife multiprocessor project focuses on the ar- 
chitecture and design of a large-scale parallel ma- 
chine. The machine uses a low dimension direct inter- 
connection network to provide scalable communica- 
tion band-width, while allowing the exploitation of lo- 
cality. Despite its distributed memory architecture, Ale- 
wife allows efficient shared memory programming 
through a multilayered approach to locality manage- 
ment. A new scalable cache coherence scheme called 
LimitLESS directories allows the use of caches for re- 
ducing communication latency and network bandwidth 
requirements. Alewife also employs run-time and com- 
pile-time methods for partitioning and placement of 
data and processes to enhance communication locali- 
ty. While the above methods attempt to minimize com- 
munication latency, remote communications with dis- 
tant processors cannot be completely avoided. 
Alewife’s processor, Sparcie, is designed to tolerate 
these latencies —— switching between threads 
of computation. This paper describes the Alewife ar- 
chitecture and concentrates on the novel hardware 
features of the machine including LimitLESS directo- 
ries and the rapid context switching processor. 
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Massachusetts Inst. of Tech., Lexington. Lincoin Lab. 
High-Speed Optical Interconnections for Digital 


D. Z. Tsang. 1991, 14p JA-6631, ESD-TR-91-099 
Contract F19628-90-C-0002 

Availability: Pub. in Lincoln Laboratory Jni., v4 n1 p31- 
44. 1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


158,470 
AD-A237 856/0/GAR PC A03/MF A01 
Princeton Univ., NJ. Dept. of Electrical Engineering 


and Computer Science. 

Analog in Neutral Systems: Architec- 
tures and Complexity. 
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B. W. Dickinson. 17 May 91, 12p AFOSR-TR-91- 


0554 
Grant AFOSR-88-0227 


First, we studied the representation problem for the 
class of single-hidden-layer feedforward networks, 
which is fundamental for understanding limitations of 
learning algorithms, and which also contributed to un- 
derstanding the behavior of learning algorithms in ap- 
plications involving low-complexity networks. The 
second kind of problem studied concerns dynamics 
behavior in neural networks containing feedback (trel- 
lis-structured networks in one particular application). 
Our work focused on studying stability issues and ex- 
ploring the implications of computational complexity 
theory. Third, the PAC learning paradigm (probably 
Almost Correct) was analyzed with the | of charac- 
terizing the effects of statistically dependent se- 
quences of beam examples on learning perform- 
ance. The goal of all these efforts was to discover and 
explore insights about fundamental limitations on the 
computational capabilities of analog neural systems 
and, where possible, of more general classes of physi- 
cal systems as well. 
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in the military environment. 

yg oo secon toe 14p EGG-M-90373, CONF- 

901124-3 

Government microcircuit applications conference: 

technol — for the 90’s, Las Vegas, NV 

(USA), Nov 1990. Sponsored by Department of 

Energy, Washington, DC. 


This paper will review the status of user programmable 
logic devices (PLDs) for military applications. The 
design, reliability, testability, and radiation hardness of 
PLDs is discussed. 14 refs. (GHH) 


November 1, 1991 81 


PC A03/MF A01 





COMPUTERS, CONTROL & INFORMATION THEORY 


Computer Hardware 


158,472 
DE91013725/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Solving computational grand challenges using a 
network of heterogeneous supercomputers. 

A. Beguelin, J. Dongarra, A. Geist, R. Manchek, and 
V. Sunderam. 1991, 17p CONF-910326-5 

Contract AC05-840R21400 

Society for Industrial and Applied Mathematics (SIAM) 
conference (5th), Houston, TX (USA), 22-25 Mar 1991. 
Sponsored by Department of Energy, Washington, DC. 


This paper describes simple experiments connecting a 
Cray XMP, an Intel iPSC/860, and a Thinking Ma- 
chines CM2 together over a high speed network to 
form a much larger virtual computer. It also describes 
our experience with running a Computational Grand 
Challenge on a Cray XMP and an iPSC/860 combina- 
tion. The purpose of the experiments is to demonstrate 
the power and flexibility of the PVM (Parallel Virtual 
Machine) system to allow programmers to exploit a di- 
verse collection of the most powerful computers avail- 
able to solve Grand Challenge problems. 5 refs., 3 figs. 


158,473 

DE91014216/GAR 

Oak —_ National Lab., TN. 
Scien’ data visualization. 
R. J. Toedte, and B. S. Wallace. 18 Apr 91, 19p 
CONF-9104267-1 

Contract AC05-840R21400 

1991 Oak Ridge American Society for Metals (ASM) 
international educational symposium, Oak Ridge, TN 
(USA), 18 Apr 1991. Sponsored by Department of 
Energy, Washington, DC. 
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The Computing & Telecommunication Division’s 
(C&TD) Graphics Development Section (GDS) estab- 
lished a Visualization Laboratory at the Oak Ridge Na- 
tional Laboratory (ORNL) in FY90 to support the Office 
of Laboratory Computing’s (OLC) Strategic Plan. The 
Strategic Plan’s goal of making ORNL one of the na- 
tion's top scientific computing laboratories will require 
the integration of scientific visualization into ORNL’s 
everyday scientific research. The Visualization Labora- 
tory serves as a catalyst for bringing computing into 
scientific research as a tool for understanding scientif- 
ic results and for presenting scientific results. The Vis- 
ualization Lab promotes the use of scientific visualiza- 
tion to C&TD customers by producing demo video 
tapes, technical brochures, giving technical presenta- 
tions, providing customer consultation in the area of 
hardware/software evaluation and procurement, and 
the production of graphic images from scientific data. 
This report contains lists of the hardware and soft- 
ware. 


158,474 
DE91014219/GAR PC A03/MF A01 
og Univ., Charlottesville. Inst. for Parallel Compu- 
ion. 
Performance measurement of a parallel input/ 
output system for the Intel IPSC/2 hypercube. 
J. C. French, T. W. Pratt, and M. Das. 30 Jan 91, 
24p IPC-TR-91-002, CONF-9105215-1 
Contract FG05-88ER25063 
1991 Association for Computing Machines (ACM) sig- 
metrics conference on measurement and modeling of 
computer systems, Charlottesville, VA (USA), May 
ban _—_ by Department of Energy, Washing- 
ion, DC. 
U.S. Sales Only. 
The Intel Concurrent File System (CFS) for the iPSC/2 
hypercube is one of the first production file systems to 
utilize the cmencage gg large files across numbers of 
disks to improve |/O performance. The CFS also 
makes use of dedicated I/O nodes operating asyn- 
chronously, which provide file caching and prefetch- 
ing. Processing of I/O requests is distributed between 
the computer node that initiates the request and the / 
O nodes that service the request. The effects of the 
various design decisions in the Intel CFS are difficult to 
determine without measurements of an actual system. 
We present performance measurements of the CFS 
for a hypercube with 32 compute nodes and four I/W 
nodes (four disks). Measurement of read/write rates 
for one compute node to one I/O node, one compute 
node to multiple 1/O nodes, and multiple compute 
nodes to multiple 1/O nodes form the basis for the 
study. Additional measurements show the effects of 
different buffer sizes, caching, prefetching, and file 
preallocation on system performance. 15 refs., 7 figs., 
S. 
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158,475 
DE91014961/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Network based concurrent computing on the PVM 
system. 

G. A. Geist, and V. S. Sunderam. Jun 91, 35p 
ORNL/TM-11760 

Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


Concurrent computing environments based on loosely 
coupled networks have proven effective as resources 
for multiprocessing. Experiences with and enhance- 
ments to PVM (Parallel Virtual Machine) are described 
in this paper. PVM is a software package that allows 
the utilization of a heterogeneous network of parallel 
and serial computers as a single computational re- 
source. This report also describes an interactive 
graphical interface to PVM, and porting and perform- 
ance results from production applications. 23 refs., 5 
figs., 5 tabs. 


158,476 

N91-25326/0/GAR PC A09/MF A02 
Technische Hogeschool Delft (Netherlands). 

Design and Implementation of Highly Parallel Pipe- 
lined VLSI Systems. 

Ph.D. Thesis. 

A. A. J. Delange. 1991, 185p ETN-91-99432 


A methodology and its realization as a prototype CAD 
(Computer Aided Design) system for the design and 
analysis of complex multiprocessor systems is pre- 
sented. The design is an iterative process in which the 
behavioral specifications of the system components 
are refined into structural descriptions consisting of 
interconnections and lower level components etc. A 
model for the representation and analysis of multi- 
processor systems at several levels of abstraction and 
an implementation of a CAD system based on this 
model are described. A high level design language, an 
object oriented development kit for tool design, a 
design data management system, and design and 
analysis tools such as a high level simulator and 
graphics design interface which are integrated into the 
prototype system and — interface are de- 
scribed. Procedures for the synthesis of semiregular 
processor arrays, and to compute the switching of 
input/output signals, memory management and con- 
trol of processor array, and sequencing and segmenta- 
tion of input/output data streams due to partitioning 
and clustering of the processor array during the subse- 
quent synthesis steps, are described. The architecture 
and control of a parallel system is designed and each 
component mapped to a module or module generator 
in a symbolic layout library, compacted for design rules 
of VLSI (Very Large Scale Integration) technology. An 
example of the design of a processor that is a useful 
building block for highly parallel pipelined systems in 
the signal/image processing domains is given. 


158,477 
N91-25334/4/GAR PC A09/MF A02 
Toledo Univ., OH. 

Parallel-Pipelined Architecture for a Multi Carrier 
Demodulator. 

a Thesis Final Technical Report, Jan. 1989 - Aug. 
S. C. Kwatra, M. M. Jamali, and L. P. Eugene. Mar 
91, 176p NAS 1.26:188620, DTVI-26, NASA-CR- 
188620 

Contract NAG3-865 


Analog devices have been used for processing the in- 
formation on board the satellites. Presently, digital de- 
vices are being used because they are economical 
and flexible as compared to their analog counterparts. 
Several schemes of digital transmission can be used 
depending on the data rate requirement of the user. An 
economical scheme of transmission for small earth 
stations uses single channel per carrier/frequency di- 
vision multiple access (SCPC/FDMA) on the uplink 
and time division multiplexing (TDM) on the downlink. 
This is a typical communication service offered to low 
data rate users in commercial mass market. These 
channels usually pertain to either voice or data trans- 
mission. An efficient digital demodulator architecture is 
provided for a large number of law data rate users. A 
demodulator primarily consists of carrier, clock, and 
data recovery modules. This design uses principles of 
parallel processing, pipelining, and time sharing 
schemes to process large numbers of voice or data 
channels. It maintains the optimum throughput which 
is derived from the designed architecture and from the 


use of high speed components. The design is opti- 
mized for reduced power and area requirements. This 
is essential for satellite applications. The design is also 
flexible in processing a group of a varying number of 
channels. The algorithms that are used are verified by 
the use of a computer aided software engineering 
(CASE) tool called the Block Oriented System Simula- 
tor. The data flow, control circuitry, and interface of the 
hardware design is simulated in C language. Also, a 
multiprocessor approach is provided to map, model, 
and simulate the demodulation algorithms mainly from 
a speed view point. A hypercude based architecture 
implementation is provided for such a scheme of oper- 
ation. The hypercube structure and the demodulation 
models on hypercubes are simulated in Ada. 
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N91-25623/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Introduction to the LARC Central Scientific Com- 
puting Complex. 

J. N. Shoosmith. Apr 91, 49p NAS 1.15:104092, 
NASA-TM-104092 


The computers and associated equipment that make 
up the Central Scientific Computing Complex of the 
Langley Research Center are briefly described. The 
electronic networks that provide access to the various 
components of the complex and a number of areas 
that can be used by Langley and contractors staff for 
special applications (scientific visualization, image 
processing, software engineering, and grid generation) 
are also described. Flight simulation facilities that use 
the central computers are described. Management of 
the complex, procedures for its use, and available 
services and resources are discussed. 
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N91-25640/4/GAR 

Houston Univ. at Clear Lake City, TX. 
Overview of SAFENET and Its Implications for 
Aerospace Applications. 

G. C. Collins, and R. L. Bown. Feb 91, 19p NAS 
1.26:188585, NASA-CR-188585 

Contract NCC9-16 
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The survivable, adaptable fiber optic embeddable net- 
work (SAFENET) is a draft standard for local area 
networking (LAN) developed by the Navy which, when 
adopted, will become a military standard. The standard 
is being developed for procurement specifications of 
computer resources to be used on ships and aircraft 
and has some of the real-time concerns that network 
standards for space vehicles have. Architecture and 
survivability are considered. It is noted that the token- 
ring LAN must implement the IEEE 802.5 recommend- 
ed practice for dual ring reconfiguration, which is cur- 
rently being reviewed for inclusion into the IEEE stand- 
ard. A trunk coupling unit is used at each station to 
isolate a station from the ring in case of failure. Up to 
five stations can be bypassed in this fashion. Commu- 
nication architecture has an OSI profile but differs from 
the standard concept of the seven layers by allowing 
alternate suits and breaking the layers into three 

roupings of services to allow for physical interfacing. 
it also provides several paths, even if only one profile 
is used. Management and synchronization protocols 
are discussed and security issues are addressed. Im- 
plications for aerospace applications are considered 
and it is projected that interoperability with the Navy 
and other U.S. Government systems may require SA- 
FENET specifications for NASA systems. 
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N91-25685/9/GAR 
SofTech, Inc., Houston, TX. 
AdaNET Key Issues Summary Report. 

na 10p ADANET-FD-R/T-084-0, NASA-CR- 
Contracts NCC9-16, PROJ. RICIS SE-18 

Prepared in Cooperation with Houston Univ., Clear 
Lake, TX Prepared for Mountainnet, Inc., Dellslow, 


PC A02/MF A01 


The following subject areas are covered: selection of 
AutoLib for ASV3; ASV3 use of AutoLib; quality engi- 
neering and its implications for AdaNet; and lessons 
learned from related efforts. 
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N91-25793/1/GAR 
(Order as N91-25755/0/GAR, PC A99/MF 
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04) 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Time and Frequency Div. 
Synchronizing Computer Clocks Using a Local 
Area Network. 
J. Levine. May 90, 9p 
In JPL, the 22ND Annual Precise Time and Time Inter- 
val (Ptti) Applications and Planning Meeting p 409-417 
(See N91-25755 17-70). 


Researchers completed the first tests of a method to 
synchronize the clocks of networked computers to the 
National Institute of Standards and Technology (NIST) 
time scale. The method uses a server computer to dis- 
seminate the time to other clients on the same local- 
area network. The server is synchronized to NIST 
using the ACTS protocol over a dial-up telephone line. 
The software in both the server and the parameters of 
this model are used to adjust the time of the local clock 
and the interval between calibration requests in a sta- 
tistically optimum way. The algorithm maximizes the 
time between calibrations while at the same time keep- 
= the time of the local clock correct within a specific 
tolerance. The method can be extended to synchro- 
nize computers linked over wide-area networks, and 
an experiment to test the performance of the algo- 
rithms over such networks is being planned. 


158,482 
N91-25953/1/GAR 
(Order as N91-25952/3/GAR, PC A04/MF 


A01 
Old Dominion Univ., Norfolk, VA. . 
Measuring the Effects of Heterogeneity on Distrib- 
uted Systems. 
M. El-toweissy, O. Zeineldine, and R. Mukkamala. Jul 


, 6p 
Contracts NAG1-1114, NAG1-1154 
In Its Performance Related Issues in Distributed Data- 
base Systems 6 p. 


Distributed computer systems in daily use are becom- 
ing more and more heterogeneous. Currently, much of 
the design and analysis studies of such systems 
assume homogeneity. This assumption of homogenei- 
ty has been mainly driven by the resulting simplicity in 
modeling and analysis. A simulation study is presented 
which investigated the effects of heterogeneity on 
scheduling algorithms for hard real time distributed 
systems. In contrast to previous results which indicate 
that random scheduling may be as good as a more 
complex scheduler, this algorithm is shown to be con- 
sistently better than a random scheduler. This conclu- 
sion is more prevalent at high workloads as well as at 
high levels of heterogeneity. 


158,483 
" N91-25954/9/GAR 
(Order as N91-25952/3/GAR, PC —- 
01 


Old Dominion Univ., Norfolk, VA. 

Distributed Scheduling Algorithm for Heterogene- 

ous Real-Time Systems. 

3 — M. El-toweissy, and R. Mukkamala. Jul 
» Tip 

Contracts NAG1-1114, NAG1-1154 

In Its Performance Related Issues in Distributed Data- 

base Systems 11 p. 


Much of the previous work on load balancing and 
scheduling in distributed environments was concerned 
with homogeneous systems and homogeneous loads. 
Several of the results indicated that random policies 
are as effective as other more complex load allocation 
policies. The effects of heterogeneity on scheduling al- 
gorithms for hard real time systems is examined. A dis- 
tributed scheduler specifically to handle heterogene- 
ities in both nodes and node traffic is proposed. The 
performance of the algorithm is measured in terms of 
the percentage of jobs discarded. While a random task 
allocation is very sensitive to heterogeneities, the algo- 
rithm is shown to be robust to such non-uniformities in 
system components and load. 


158,484 
PBS1-213405/GAR 
(Order as PB91-213397/GAR, PC ine 


voce Electric Co. Ltd., Tokyo. 
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Included in NEC Technical Jni., v43 n12 p9-15 Dec 90. 


The development of advanced basic technologies is 
essential for opening the way to the realization of high 
performance LSis. The target feature size of develop- 
ment activities is now being shifted from 0.5 microme- 
ter to 0.3 micrometer range. The requirements in high- 
controllability and high precision are becoming more 
and more strict in crystal-related technology, lithogra- 
phy, etching etc. To fulfill these requirements, concep- 
tually new processes have been proposed, and are 
being investigated. Utilizing newly developed process- 
es, memories with large bit-capacity and logic devices 
with high speed and high integration are under devel- 
opment or are being transferred to the mass produc- 
tion. The paper outlines recent accomplishments in 
the basic technology development, and discusses the 
structures and characteristics of memory devices, in- 
cluding 16Mb and 4Mb SRAMs, and logic devices such 
as bipolar, BICMOS and CMOS. The paper also gives 
an outline of the development of process technology. 
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PB91-213439/GAR 

Nippon Electric Co. Ltd., Tokyo. 
NEC Technical Journal, Vol. 44, No. 2, (Serial 262), 
March 1991. Special Issue on Electronic Organizer 
ET 


c1991, 99p 

Text in Japanese with English abstracts. See also Vol. 
44, No. 1, PB91-213421.Portions of this document are 
not fully legible. 
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Contents, Section 1--Special Issue on Electronic Orga- 
nizer ET: Remarks for Special Issue on Electronic Or- 
ganizer ET; Development Background and Concept of 
the Electronic Organizer ET; Hardware of the Electron- 
ic Organizer ET; Software of the Electronic Organizer 
ET; Application Software for an Electronic Organizer 
ET to Communicate with PC-9800 Series; Software of 
the IC Cards for Electronic Organizer ET; Software De- 
velopment Tool of Electronic Organizer ET. Contents, 
Section 2--Papers: Multipurpose Monitor Applicable to 
16 Screen Multivision; Image Security System; Ghost 
Reduction Receiver; High-quality BS Receiver; P in P 
VCR Built-in BS Receiver; PAL VCR Built-in BS Re- 
ceiver. 
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AD-A237 144/1/GAR PC A03/MF A01 
Aerospace Corp., El Segundo, CA. Engineering Group. 
Language for DENOTE (Denotational Semantics 
Translation Environment). 

Technical rept. 

J. V. Cook. 31 Aug 90, 35p TR-0090(5920-07)-02, 
SSD-TR-90-49 

Contract F04701-88-C-0089 


The State Delta Verification System (SDVS) is a proof 
checker for correctness proofs of properties ex- 
pressed in the state delta logic. When one proves cor- 
rectness properties of a computer program within 
SDVS, one must first translate the program into the 
language of the state delta logic. The translation se- 
mantics of a computer language can be specified for- 
mally by means of denotational semantics. In this 
report we describe an automated environment for 
specifying and implementing denotational semantics, 
called DENOTE (Denotational Semantics Translation 
Environment). The language accepted by DENOTE is 
called the DENOTE language (DL). DL is a language in 
which formal denotational semantic specifications can 
be written. DL specifications can be transformed by 
DENOTE into text suitable for input to the Scribe and 
LaTEX formatters, as well as into Common Lisp code 
that implements the specified semantics. 
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AD-A237 156/5/GAR PC A04/MF A01 
Deputy Chief of Staff for Command, Control, Commu- 
nications and Computers, Washington, DC. Director- 
ate of C4 Software Architecture and Policy. 
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ing the Software Dragon ... 
So re Engineering, the Ada ming 
guage and Process Maturity Are Changing Soft- 

elopment. 
ept. 

D. R. Dick. 1 Jun 91, 71p 
The cost of software today consumes over ten percent 
of the DoD budget. Software costs, complexity, and 
size continue to rise because of the ever increasing 
dependence of weapons and general purpose sys- 
tems on computers. Software engineering, the Ada 
programming language, and efforts to determine the 

lormance and risk of software development organi- 
zations by measuring process maturity represent key 
initiatives by the DoD to improve the quality, reliability, 
and maintainability of the software DoD buys. This 
study examines and describes each of these areas 
based on current literature and interviews with officers 
of 37 companies enga in software development for 
command, control, and communications systems. 
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AD-A237 259/7/GAR PC A03/MF A01 
Institute for Defense Analyses, Alexandria, VA. 
Real-Time Ada Design Methodologies and Their 
impact on Performance. 

Final rept. 

N. R. Howes. Jun 91, 41p IDA-P-2488, IDA/HQ-91- 
37919 


This paper, written as part of an IDA Central Research 
Project, provides an overview of the existing state of 
Ada real-time design methodologies and qualifies the 
impact on performance of some of the best known and 
widely used Ada real-time design methodologies. The 
paper also discusses the limitations of these method- 
ologies and indicates some alternative principles upon 
which a better design methodology might be based. 
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AD-A237 262/1/GAR PC A04/MF A01 
Institute for Computer Applications in Science and En- 
ineering, Hampton, VA. 

nual for PARTI Runtime Primitives. Revision 1. 
Interim rept. (Final). 
R. Das, J. Saltz, and H. Berryman. May 91, 52p 
ICASE-IR-17, NASA-CR-187568 
Contract NAS1-18605 


PARTI stands for Parallel! Automated Runtime Toolkit 
at ICASE. The PARTI runtime primitives are ined 
to help users to efficiently program loops found in ir- 
regular problems (e.g. unstructured mesh sweeps, 
sparse matrix codes, adaptive mesh partial differential 
equations solvers). These primitives are also designed 
for use in compilers for distributed memory multi- 
processors. In the context of the PARTI project, we are 
also developing a variety of other tools including com- 
pilers for distributed machines. These primitives are 
some of the basic building blocks we are using in our 
efforts. The primitives in this distribution run on any of 
the iPSC/2 or iPSC/860 machines produced by Intel 
Scientific Computing. They could easily be modified to 
run on most distributed memory machines. This docu- 
ment describes the operation of the PART! primitives 
and a several examples of how to use them. 
PARTI has been used in a variety of applications, in- 
cluding sparse matrix linear solvers, adaptive compu- 
tational fluid dynamics codes, and in a prototype com- 
piler aimed at distributed memory multiprocessors. 
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AD-A237 350/4/GAR PC A08/MF A02 
Aerojet-General Corp., El Monte, CA. Microwave Div. 
Ada 9X Requirements Rationale. 

May 91, 165p 


For those revision requests and (RR) whose request 
was met (at least in part), there is a reference to the 
Requirements Document that points to the place in 
that document (a Requirement or a Study Topic) 
where the topic of the RR or Al is dealt with. Such a 
reference indicates that the request was met to at 
least some extent, even if it was not met in its entirety. 
Some requests, usually requests for no change in a 
specific area, are marked as having been met, with no 
reference. Some requests are marked as rejected, 
with a brief explanation and a reference to a section of 
Chapter 13 of this document. 
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Massachusetts Inst. of Tech., Cambridge. Lab. for 
Computer Science. 

High-Performance Retargetable Simulator for Par- 
allel Architectures. 

Technical rept. 

C. N. Dellarocas. Jun 91, 100p Rept no. MIT/LCS/ 
TR-505 

Contract N00014-89-J-1988 


In this thesis, we describe Proteus, a high-perform- 
ance simulation-based system for the evaluation of 
parallel algorithms and system software. Proteus is 
built around a retargetable parallel architecture simula- 
tor and a flexible data collection and display compo- 
nent. The simulator uses a combination of simulation 
and direct execution to achieve high performance, 
while retaining simulation accuracy. Proteus can be 
configured to simulate a wide range of shared memory 
and message passing MIMD architectures and the 
level of simulation detail can be chosen by the user. 
Detailed memory, cache and network simulation is 
supported. Parallel programs can be written using a 
programming model based on C and a set of runtime 
system calls for thread and memory management. The 
system allows nonintrusive monitoring of arbitrary in- 
formation about an execution, and provides flexible 
graphical utilities for displaying recorded data. To vali- 
date the accuracy of the system, a number of pub- 
lished experiments were reproduced on Proteus. In all 
cases the results obtained by simulation are very close 
to those published, a fact that provides support for the 
reliability of the system. Performance measurements 
demonstrate that the simulator is one to two orders of 
magnitude faster than other similar multiprocessor 
simulators. 
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AD-A237 355/3/GAR PC A06/MF A02 
Massachusetts Inst. of Tech., Cambridge. Lab. for 
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ition and Verification of Real-Time Con- 
straints in Coarse-Grain Dataflow. 
Technical rept. 
D. La Henry. May 91, 105p Rept no. MIT/LCS/TR- 


48 
Contract N00014-89-J-1988 


We present a method for verifying real time constraints 
in a distributed, coarse-grain dataflow environment 
starting with a program which has already been allo- 
cated onto a machine. The user specifies the timing of 
each module together with real-time constraints; and 
we verify the constraints. To deduce program's timing, 
the user specifies all possible behaviors of each data- 
flow module and assigns timing costs to each mod- 
ule’s behavior. We use the behavior and timing of indi- 
vidual modules to derive a data independent timing 
model for the entire program. User specifiable con- 
straints include conditional constraints and constraints 
through non-deterministic paths. An event-driven veri- 
fication verifies constraints. We justify the need for an 
event-driven verification, describe design issues, and 
offer a tagging scheme for sharing state among multi- 
ple verifications. 
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— Limited, Alsycomp 017, Version 5.2, MICRO 
VAX Il Under Micro VMS V5.3 (Host) to INMOS T425 
Transputer implemented on a B403 TRAM (Target), 
901118N1.11064. 

Final rept. 

15 Aug 90, 96p 


This Validation Summary Report describes the extent 
to which a specific ADA compiler conforms to the Ada 
Standard, ANSI/MIL-STD-1815A. This report explains 
all technical terms used within it and thoroughly re- 
ports the results of testing this compiler using the Ada 
Compiler Validation Capability. An Ada compiler must 
be implemented according to the Ada Standard, and 
any implementation-dependent features must conform 
to the requirements of the Ada Standard. The Ada 
Standard must be implemented in its entirety, and 
nothing can be implemented that is not in the Stand- 
ard. Even though all validated Ada compilers conform 
to the Ada Standard, it must be understood that some 
differences do exist between implementations. The 
Ada Standard permits some implementation depend- 
encies--for example, the maximum length of identifiers 
or the maximum values of integer types. Other differ- 
ences between compilers result from the characteris- 
tics of particular operating systems, hardware, or im- 
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plementation strategies. All the dependencies ob- 
served during the process of testing this compiler are 
given in this report. The information in this report is 
derived from the test results produced during valida- 
tion testing. The validation process includes submitting 
a Suite of standardized tests, the ACVC, as inputs to an 
Ada compiler and evaluating the results. 
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Royal Signals and Radar Establishment, Malvern 

(England). 

bw Implementation of a Secure Application Using 
eni5. 

Memorandum rept. 

E. R. Bilsby. Mar 91, 469 RSRE-MEMO-4465, DRIC- 

BR-301184 


This report describes the implementation of a subset 
of the SERCUS demonstration in the abstract algebra- 
ically defined, strongly typed language Ten15. Ten15 
contains constructs that implement all of the features 
of a modern high level programming language, as well 
as facilities for manipulating system level aspects of a 
computer such as filestore. A general overview of 
SERCUS as implemented on the Perq is provided, 
along with a summary of the Ten15 implementation of 
SERCUS using the Ten15 Cross Compilation System. 
The use of the Cross Compilation System is then de- 
scribed, along with an overview of the Ten15 notation. 
The report then describes in detail the implementation 
of the individual modules making up the Ten15 
SERCUS demonstration. These include the classifica- 
tions, context, journalling, login and related proce- 
dures, and the registry modules. Each section de- 
scribes the modes and operators defined in the 
module SercusModesandOps for use in the module, 
followed by descriptions of the procedures contained 
in the module. The exception/failure strategy em- 
ployed in the Ten15 SERCUS is also described. 
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Many parallel algorithms are naturally expressed at a 
fine level of granularity, often finer than a MIMD paral- 
lel system can exploit efficiently. Most builders of par- 
allel systems have looked to either the programmer or 
a parallelizing compiler to increase the granularity of 
such algorithms. In this paper, we explore a third ap- 
proach to the granularity problem by analyzing two 
Strategies for combining parallel tasks dynamically at 
run-time. We reject the — load-based inlining 
method, where tasks are combined based on dynamic 
load level, in favor of the safer and more robust lazy 
task creation method, where tasks are created only 
retroactively as processing resources become avail- 
able. These strategies grew out of work on Mul-T 17, 
an efficient parallel implementation of Scheme, but 
could be used with other languages as well. We de- 
scribe our Mul-T implementations of lazy task creation 
for two contrasting machines, and present perform- 
ance statistics which show the method’s effective- 
ness. Lazy task creation allows efficient execution of 
naturally expressed algorithms of a substantially finer 
grain than possible with previous parallel Lisp systems. 
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This report describes the research and development 
of PC Dugout, a transparent software application for 
the distribution and control of applications on the Pro- 
gramming, Administration, and Execution (PAX) 
system. PC Dugout is designed to aid in the productive 
use of personal computers connected to PAX. The 
program enables previously centralized processing 
tasks to be distributed to personal computers, resulting 
in lower operating costs and improved user interfaces. 


PC Dugout automatically distributes and maintains per- 
sonal computer applications developed to support the 
Military Construction, Army program. The design of PC 
Dugout addresses the challenge of providing an effi- 
cient, reliable method for distributing and updating PC 
applications while exercising an effective level of 
system management for a group of users that con- 
stantly changes and possesses varying degrees of 
computer proficiency. PC Dugout employs a menu 
interface, takes advantage of the PC interface with 
which new Dugout users are already familiar, and 
transparently manages tasks for multiuser applica- 
tions. 
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This is the Operational Concept Document (OCD) for 
the Next Generation Computer Resources (NGCR) 
Operating Systems Interface (OSIF) Standard. The 
purpose of this OCD is to present the operational con- 
cept of the OSIF, which was derived through a consen- 
sus among Navy agencies, industry, and academia. 
This OCD will identify the requirements for services, 
interfaces, and protocols to be supported by the OSIF. 
The purpose of the OSIF is to establish a set of inter- 
faces that controls the operation of all computing 
system hardware and software elements of a platform. 
These elements are coordinated in a uniform manner 
that is consistent with the mission of the platform. The 
OSIF is an interface specification; it does not specify 
an operating system implementation. The objective of 
the baseline specification is to select a commercially 
available OSIF or family of interface baseline require- 
ments and modify them as little as possible. 
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This document records the achievements of the Oper- 
ating Systems Standards Working Group (OSSWG) 
from January 1989-September 1990. The Next Gen- 
eration Computer Resources (NGCR) Program of the 
U.S. Navy is seeking to establish standard interfaces 
of several types to provide an Open System Architec- 
ture for constructing Navy applications systems from 
compatible components. These interfaces are to be 
based on industry/commercial nonproprietary stand- 
ards. Among the standard interfaces being sought is 
an operating system interface. The OSSWG was 
formed in 1989 to identify such a standard. (Author) 
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The discretionary access controls in today’s computer 
systems are designed to enforce a specific access 
control policy. An application whose access control 
policies do not easily match the policy that is wired into 
the system is forced to work around that wired-in 
policy. As a result, the application itself must enforce 
discretionary security and cannot make use of the as- 
surances of the computer system’s discretionary 
access controls. This report presents a flexible ap- 
proach to discretionary access control that allows the 
implementation of arbitrary access control policies. 
The generality of the approach allows a user to imple- 
ment a discretionary access control policy that is tai- 
lored to an application, rather than having to work 
around a specific policy that is wired into the computer 
system. The report focuses on discretionary controls 
for object-oriented systems. Object-oriented systems 
are an emerging technology of great import for appli- 
cations in business, industry, and the military. Many of 





these gp mene must share information among 
users with different needs and authorizations. The 
specific access rules desired will vary from application 
to application. Thus, a flexible approach to discretion- 
ary access control for such systems is proposed. 
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This appendix provides assistance in selecting the 
most appropriate tool for a particular expert system de- 
velopment ae. A strong foundation in the usage of 
any specialized tool (0-9. chemical assay equipment 
or an expert system shell) is prerequisite to tool selec- 
tion. Familiarity and reasonable facility with expert sys- 
tems technology and knowledge engineering are nec- 
essary prior to applying the techniques presented in 
this appendix. This appendix outlines a selection 
method that was adapted from one developed at The 
RAND Corporation for expert system tool evaluation. It 
is applicable after the decision has been made that 
such a tool is needed and the characteristics of that 
need are known. In particular, this involves (1) under- 
standing the problem that shows potential for applied 
expert system technology and (2) choosing the best 
solution alternative. The term expert system means a 
system built using a knowledge-based approach to 
software development that applies expert knowledge 
to solve difficult real-world problems. 
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Caches enhance the performance of multiprocessors 
by reducing network traffic and average memory 
access latency. However, cache-based systems must 
address the problem of cache coherence. We propose 
the LimitLESS directory protocol to solve this problem. 
The LimitLESS scheme uses a combination of hard- 
ware and software techniques to realize the perform- 
ance of a full-map directory with the memory overhead 
of a limited directory. This protocol is supported by Ale- 
wife, a large-scale multiprocessor. We describe the ar- 
chitectural interfaces needed to implement the Limit- 
LESS directory, and evaluate its performance through 
simulations of the Alewife machine. 


158,502 
AD-A237 743/0/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
gineering, Hampton, 

araliel Rendering Algorithm for MIMD Architec- 
tures. 
Contractor rept. 
T. W. Crockett, A Orloff. Jun 91, 26p ICASE-91- 
3, NASA-CR-18 
Contract NAS1- 18605 


Applications such as animation and scientific visualiza- 
tion demand high performance rendering of complex 
three dimensional scenes. To deliver the necessary 
rendering rates, highly parallel hardware architectures 
are required. The chalk lenge is then to design algo- 
rithms and software which effectively use the hard- 
ware parallelism. This paper describes a rendering al- 
gorithm targeted to distributed memory MIMD archi- 
tectures. For maximum performance, the algorithm ex- 

loits both object level and pixel level parallelism. The 

havior of the algorithm is examined both analytically 
and experimentally. Its performance for large numbers 
of processors is found to be limited primarily by com- 
munication overheads. An experimental implementa- 
tion for the Intel iPSC/860 shows increasing perform- 
ance from 1 to 128 processors across a wide range of 
scene complexities. It is shown that minimal modifica- 
tions to the algorithm will adapt it for use on shared 
memory architectures as well. 
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There were seven invited lectures and 25 contributed 
talks at the meeting. The invited talks were on three 
broad topics: polymorphism, ——— of sen 
theory to programming semantics, and 

The specific topics included polymorphism sm and ype 
theory, the use of functor categories to modei ALGOL 
like languages, linear logic, the semantics of dataflow 
networks, semantic models of CSP, and the use of 
probability theory to model nondeterminism. 
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The os of the United States Navy’s oye Lan- 
guage System/Navy (ALS/N) development is to pro- 
vide a full production Ada capability for the Navy’s AN/ 
UYK-43, AN/UYK-44, and Pre-Plani Product |m- 
provement (PPPI) AN/AYK-14. The ALS/N imple- 
ments the Ada Programming Language as 
MIL-STD-1815A and required by Department of De- 
fense (DOD) Directives 3405.1 and 3405.2. This Ada 
program generation environment will improve pro- 
grammer efficiency and reduce life cycle costs; while 
the Ada run-time environment will satisfy Navy-specific 
embedded application requirements such as 

ance, reliability, and fault-tolerance. The ALS/N Full 
Scale Engineering Development (FSED) program sup- 
ports the mandate of Ada for the Navy’s standard em- 
bedded computers. 
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The aim of this research is to study the idea compila- 
tion and its impact on the development of concise, effi- 
cient, verifiable code. This entails developing, formaliz- 
pa analyzing, and extending a data yey meth- 

lology based on work proposed. One goal of our 
prone is to delineate the scope of applicability of data 
compilation techniques. Our purpose is similar to that 
of researchers studying functional transformations and 
partial computation. oe data compilation, the 
greatest success of this work has been the apprecia- 
tion of the ideas; a variety of problems using extend- 
syntax in Scheme. The solutions we have obtained are 
concise, are of optimal complexity, and yet are rela- 
tively free of data structure considerations including 
boundedness and . The potential for solving a 
wider variety of problems in this style by adding fea- 
tures to Scheme has been shown to be great. We have 
proposed some new features and modifications to ex- 
isting features which will be needed to manage data 
compilation more efficiently. 
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The expanding CASE (computer aided software ~~ 
neering) market is having substantial impact on 
ware development environment technology in the area 
of environment si up for tool integration. Sharpened 
awareness of CASE integration requirements, particu- 
larly in the context of the large number of fully devel- 
oped CASE tools, has resulted in a tech 

away from monolithic — project SUP T en- 
vironments (IPSE) derived from the Stoneman model 
in favor of highly distributed ———— based upon 
a federation of environment services. Federated envi- 
ronments promise environment framework for 
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Computer Software 


the reuse of a large number of existing CASE tools and 
the development of highly interactive, pe poner ae 
ed CASE environments. evolution of environment 
framework to support CASE federation is 
understanding of the tech- 
tool integration. One reflection of 
See Eanncadeniaeaning heen el the need 

to address integration mechanisms, tool CSesnmmcene- 
gration, and tool process integration as separate but 
related issues. This paper describes the evolution of 
environment architectures to support federated CASE 
integration and outlines the implications of this evolu- 
tion on the technical issues of CASE tool integration. 
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procedure st take pace Variables passed into the 
procedure then 


become message streams to that 
processor. 8 refs., 2 figs. 
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Conference on computing in high energy ph » Tou 
kuba ee 11-15 Mar 1991. Sponsor by ag die 
nergy, Washington, a, 


A new computer data analysis and display technology 
has become available to the scientific community. This 
technology is the result of the conjunction of recent 
advances in computer graphics (in surface lighting and 
shading, object oriented three dimensional hierarchi- 
cal geometry structures, ab mor B mee 
techniques); window systems a nce O 
pote mah enn user interfaces (the visual pro- 
= software engineering techniques 
fgg fata flow bw based visual ization ); and afford- 
pode ae graphics workstations that 
support software. nase, Aa Ap a Berkeley Laborato- 
ry, we have made extensive use of Stardent Comput- 
er’s Application Visualization System, a prime example 
of such a visualization tool, on data from a wide cross- 
section of scientific disciplines, including Particle Phys- 
ics, Earth Sciences, Mathematics, Research Medicine 
on the Human Genome Center. 3 figs. 
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Nuclear Nou ya (NWC re manager’s 
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Sufwwere Cally Assurance (SQA) subcommittee 
meeting, ee) > (USA), 16 Apr 1991. Spon- 
ponding Energy, Washington, DC. 
Subcommittee 


Software Quality Assurance 
1 the DOE Quali 
(SGAS) was etablahod in 1968 a oa — 
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(SQA) issues common to the sites within the Nuclear 
Weapons Complex (NWC). The SQAS is comprised of 
a primary and an alternate representative from each of 
the 11 NWC sites and DOE/Albuquerque. The Quality 
Managers have assigned one of their group to act as a 
liaison to the SQAS. Issues are addressed through 
work items, which are assigned by the Quality Manag- 
ers or are proposed by the SQAS and approved by the 
Quality Managers. One of the long-term work items of 
the SQAS is to Recommend Strategies to Achieve 
Quality Software. One of the challenges that arises in 
this work item is establishing the role that manage- 
ment is to play in SQA activities. Software Engineering 
(SE) is a new technology and many managers are un- 
familiar with the terminology, the applicability, and the 
benefits. Management has a variety of responsibilities 
where SQA and SE can be applied to increase the ef- 
fectiveness of both management and the software de- 
velopers. This paper supports the position that man- 
agement plays an integral role in making SQA activi- 
ties and SE an effective part of their organization and it 
addresses what management’s commitment should 
be and what the pay-off is of making such a commit- 
ment. This paper attempts to identify the role that man- 
os should play in the development of quality 
software. 
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Replication is a key factor in improving data availability 
in distributed systems. Replicated data is stored redun- 
dantly at multiple sites so that it can be used by trans- 
actions even when some of the copies are not avail- 
able due to site failures. A major restriction in using 
replication is that replicated copies must behave like a 
single copy, i.e., mutual consistency as well as internal 
consistency must be preserved. This paper introduces 
a scheme for maintaining consistency and improvin 
resiliency of replicated data in distributed systems. 
multiversion technique is used to increase the degree 
of concurrency. To reduce storage requirement and 
communication overhead, multiple versions are main- 
tained only at read-on sites. Recovery methods for 
— data in distributed systems are discussed. 
refs. 
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products. 


Real-time database systems support applications 
which have severe operational constraints such as 
transaction deadlines and continued operation in the 
face of failures. In designing real-time database sys- 
tems, there can be two approaches to meet those con- 
straints. First approach is to redesign conventional da- 
tabase systems architecture to replace the bottleneck 
components. ind approach is to trade desired fea- 
tures, such as serializability, or exploit semantic infor- 
mation of transactions and data for high performance 
and reliability. In this paper, we discuss issues involved 
in these approaches, and present algorithms to solve 
problems in real-time database systems. 18 refs. 
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FALCON: A distributed scheduler for MIMD archi- 
tectures. 

A. S. Grimshaw, and V. E. Vivas. 1991, 25p 

Contract FG05-88ER25063 

Symposium on experiences with distributed and multi- 
processor systems, Atlanta, GA (USA), Mar 1991. 
Sponsored by Department of Energy, Washington, DC. 


This paper describes FALCON (Fully Automatic Load 
COordinator for Networks), the scheduler for the 
Mentat parallel processing system. FALCON has a 
modular structure and is designed for systems that use 
a task scheduling mechanism. FALCON is distributed, 
stable, supports system heterogeneities, and employs 
a sender-initiated adaptive load sharing policy with 
static task assignment. FALCON is parameterizable 
and is implemented in Mentat, a working distributed 
system. We present the design and implementation of 
FALCON as well as a brief introduction to those fea- 
tures of the Mentat run-time system that influence 
FALCON. Performance measures under different 
scheduler configurations are also presented and ana- 
, ye with respect to the system parameters. 36 refs., 
igs. 
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ADAMS provides an interface between host applica- 
tion programs and a space of persistent data items, or 
a database. The interface consists of ways to describe 
a user’s space of persistent data items, sometimes 
called a “data description language”, or DDL, together 
with mechanisms to access those items, which is 
sometimes called a ‘‘data manipulation language”, or 
DML, or a “‘query language”. In this par we concen- 
trate only on the descriptive power of ADAMS. What 
kinds of databases can be represented in ADAMS. In 
Part 2, we will focus on the manipulative and query 
power of ADAMS. Every database implementation is 
eventually — in a number of primitive concepts 
which are fundamental to understanding the system. 
ADAMS is based on six primitive concepts: attribute, 
codomain, element, map, sequence, and set, which we 
regard as fundamental to all database implementation. 
We show that ADAMS has at least the same descrip- 
tive power as the more traditional database models, 
such as the relational model, the semantic model, and 
the object-oriented model by showing all such data- 
base configurations can be expressed in terms of 
these primitives. 33 refs., 5 figs. 
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In domain decomposition algorithms with more than a 
few subdomains, there is a crucial need for a mecha- 
nism to provide for global communication of informa- 
tion at each step of the iterative process. The conver- 
gence rate will y rapidly with an increasing 
number of subdomains if communication is only be- 
tween neighboring subdomains. For iterative substruc- 
turing algorithms (those domain decomposition algo- 
rithms that use nonoverlapping subdomains), the 
method that provides for good global communication 
in two dimensions does not work well for problems in 
three dimensions. In this paper we present an alterna- 
tive approach for providing global communication that 
works well in three dimensions. Sample theoretical 
and numerical results are presented. 13 refs., 3 tabs. 
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Introduction to vectorization using the IBM 3090 
VF and VS Fortran release 2. 

B. White. May 91, 81p SLAC-TN-91-5 
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Vector processing is a complication to computing, in- 
vented to make number crunchers go faster. Most of 
the elementary vector operations consist of a series of 
independent calculations for all elements of the oper- 
and vectors, and so may be performed in parallel. 
Vector processing may thus be seen as one particular 
form of parallel computing. This report is an introduc- 
tion to vectorization using IBM 3090 VF and VS For- 
tran Release 2. 
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Fullscreen CMS is an optional console environment in- 
troduced in Release 5 of CMS which maintains the 
context of a VM session across invocations of full 
screen commands like XEDIT, FILELIST or MAIL. In 
addition it allows limited scrolling and windowing capa- 
bilities. This write-up provides CERNVM users who are 
interested in Fullscreen CMS with an overview of the 
concepts and operations which are involved. In that it 
is an optional environment, this write-up does not con- 
stitute an endorsement of Fullscreen CMS. 
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Man rated NASA space vehicles seem to represent a 
set of ultimate critical computer applications. These 
applications require a high degree of security, integrity, 
and safety. A variety of formal and/or precise model- 
ing techniques are becoming available for the designer 
of critical systems. The design phase of the software 
engineering life cycle includes the modification of non- 
development components. A review of the Estelle and 
LOTOS formal description languages is presented. 
Details of the languages and a set of references are 
provided. The languages were used to formally de- 
scribe some of the Open System Interconnect (OSI) 
protocols. 
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This research was aimed at porting the T programming 
language, a dialect of LISP, to the Cray X/MP comput- 
er. The effort involved research into systems engineer- 
ing and software engineering problems related not 
only to compiler design and implementation, but also 
to parallel computation, the X/MP being a shared- 
memory multiprocessor. Porting also involved the sub- 
tasks of retargeting the assembler, code-generator, 
and run-time system. A reasonably effective porting 
methodology that is relatively straight forward, al- 
though more difficult than table-driven approaches, 
has in developed. The run-time system was not 
ported, and thus the T programs cannot be run without 
explicit linking of the required run-time support. The 
run-time performance gain achieved in generated 
code was found to be disappointing. Recommenda- 
tions for the achievement of higher performance are 
given. 
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Currently, most expert system shells do not address 
software engineering issues for developing or main- 
taining expert systems. As a result, large expert sys- 
tems tend to be incomprehensible, difficult to debug or 
modify and almost impossible to verify or validate. Par- 
titioning rule based systems into rule groups which re- 
flect the underlying subdomains of the problem should 
enhance the comprehensibility, maintainability, and re- 
liability of expert system software. Attempts were 
made to semiautomatically structure a CLIPS rule base 
into groups of related rules that carry the same type of 
information. Different distance metrics that capture rel- 
evant information from the rules for grouping are dis- 
cussed. Two clustering algorithms that partition the 
rule base into groups of related rules are given. Two 
independent evaluation criteria are developed to 
measure the effectiveness of the grouping strategies. 
Results of the experiment with three sample rule 
bases are presented. 


158,520 


N91-25626/3/GAR PC A03/MF A01 
SofTech, Inc., Houston, TX. 
Research Review of Quality Assessment for Soft- 


ware. 
30 Apr 91, 36p ADANET-FD-R/T-086-0, NASA-CR- 
188240 


Contracts NCC9-16, PROJ. RICIS SE-18 
Prepared in Cooperation with Houston Univ., Clear 
Lake, TX Prepared for Mountainnet, Dellsiow, WV. 


Measures were recommended to assess the quality of 
software submitted to the AdaNet program. The quality 
factors that are important to software reuse are ex- 
plored and methods of evaluating those factors are 
discussed. Quality factors important to software reuse 
are: correctness, reliability, verifiability, understand- 
ability, modifiability, and certifiability. Certifiability is in- 
cluded because the documentation of many factors 
about a software component such as its efficiency, 
portability, and development history, constitute a class 
for factors important to some users, not important at all 
to other, and impossible for AdaNet to distinguish be- 
tween a priori. The quality factors may be assessed in 
different ways. There are a few quantitative measures 
which have been shown to indicate software quality. 
However, it is believed that there exists many factors 
that indicate quality and have not been empirically vali- 
dated due to their subjective nature. These subjective 
factors are characterized by the way in which they sup- 
port the software engineering principles of abstraction, 
information hiding, modularity, localization, confirm- 
ability, uniformity, and completeness. 


158,521 


N91-25630/5/GAR PC A06/MF A02 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

GRID3D-V2: An Updated Version of the GRID2D/ 
3D Computer Program for Generating Grid Sys- 
tems in Complex-Shaped Three-Dimensional Spa- 
tial Domains. 

E. Steinthorsson, T. |. Shih, and R. J. Roelke. Jun 
a _ NAS 1.15:103766, E-6028, NASA-TM- 


In order to generate good quality systems for compli- 
cated three-dimensional spatial domains, the grid-gen- 
eration method used must be able to exert rather pre- 
cise controls over grid-point distributions. Several 
techniques are presented that enhance control of grid- 
point distribution for a class of algebraic grid-genera- 
tion methods known as the two-, four-, and six-bound- 
ary methods. These techniques include variable 
stretching functions from bilinear interpolation, interpo- 
lating functions based on tension splines, and normal- 
ized K-factors. The techniques developed in this study 
were incorporated into a new version of GRID3D 
called GRID3D-v2. The usefulness of GRID3D-v2 was 
demonstrated by — it to generate a three-dimen- 
sional grid system in the coolent passage of a radial 
turbine blade with serpentine channels and pin fins. 


158,522 


N91-25632/1/GAR 
SofTech, Inc., Houston, TX. 


PC A03/MF A01 


COMPUTERS, CONTROL & INFORMATION THEORY 


Software Reuse Issues Affecting AdaNET. 

J. G. Mcbride. 14 Jul 89, 14p NAS 1.26:188597, 
NASA-CR-188597 

Contract NCC9-16 

Prepared for Houston Univ., Clear Lake, TX. 


The AdaNet program is reviewing its long-term goals 
and strategies. A significant concern is whether cur- 
rent AdaNet plans adequately address the major stra- 
tegic issues of software reuse technology. The major 
reuse issues of providing AdaNet services that should 
be addressed as part of future AdaNet development 
are identified and reviewed. Before significant devel- 
opment proceeds, a plan should be developed to re- 
solve the aforementioned issues. This plan should also 
specify a detailed approach to develop AdaNet. A 
three phased strategy is recommended. The first 
phase would consist of requirements analysis and 
produce an AdaNet system requirements ifica- 
tion. It would consider the requirements of AdaNet in 
terms of mission needs, commercial realities, and ad- 
ministrative policies affecting development, and the 
experience of AdaNet and other projects promoting 
the transfer software engineering technology. Specifi- 
cally, requirements analysis would be performed to 
better understand the requirements for AdaNet func- 
tions. The second phase would provide a detailed 
design of the system. The AdaNet should be designed 
with emphasis on the use of existing technology read- 
ily available to the AdaNet program. A number of reuse 
products are available upon which AdaNet could be 
based. This would significantly reduce the risk and 
cost of providing an AdaNet system. Once a design 
was developed, implementation would proceed in the 
third phase. 


158,523 
N91-25633/9/GAR PC A03/MF A01 
Houston Univ. at Clear Lake City, TX. 
Non-Developmental item Computer Systems and 
the Malicious Software Threat. 

R. L. Bown. Apr 91, 17p NAS 1.26:188595, NASA- 
CR-188595 

Contract NCC9-16 


The following subject areas are covered: a DOD devel- 
opment system - the Army Secure Operating System; 
non-development commercial computer systems; se- 
curity, vot and assurance of service (SI and A); 
post delivery SI and A and malicious software; comput- 
er system unique attributes; positive feedback to com- 
mercial computer systems vendors; and NDI (Non-De- 
velopment Item) computers and software safety. 


158,524 

N91-25634/7/GAR 

Houston Univ. at Clear Lake City, TX. 
Software Engineering Ethics. 

R. L. Bown. Apr 91, 16p NAS 1.26:188594, NASA- 
CR-188594 

Contract NCC9-16 


Software engineering ethics is reviewed. The following 
subject areas are covered: lack of a system viewpoint; 
arrogance of PC DOS software vendors; violation od 
upward compatibility; internet worm; internet worm re- 
visited; student cheating and company hiring inter- 
views; computing practitioners and the commodity 
market; new projects and old programming languages; 
schedule and budget; and recent public domain com- 
ments. 


PC A03/MF A01 


158,525 
N91-25635/4/GAR PC A03/MF A01 
Houston Univ. at Clear Lake City, TX. 

Discrete Mathematics, Formal Methods, the Z 
Schema and the Software Life Cycle. 

R. L. Bown. Apr 91, 30p NAS 1.26:188593, NASA- 
CR-188593 

Contract NCC9-16 


The proper role and scope for the use of discrete 
mathematics and formal methods in support of engi- 
neering the security and integrity of components within 
deployed computer systems are discussed. It is _ 
posed that the Z schema can be used as the specifica- 
tion language to capture the precise definition of 
system and component interfaces. This can be accom- 
plished with an object oriented development paradigm. 


158,526 
N91-25636/2/GAR PC A04/MF AO1 
Knowledge Based Systems, Inc., College Station, TX. 


158,531 


Computer Software 


Framework Programmable Platform for the Ad- 
vanced Software Development Workstation. Inte- 


| ag Mechanism n Document. 

. J. Mayer, T. M. Blinn, P. S. D. Mayer, U. Reddy, 
and K. Ackley. 17 Jun 91, 75p NAS 1.26:188592, 
NASA-CR-188592 

Contract NCC9-16 

Prepared for Houston Univ., Clear Lake, TX. 


The Framework Programmable Software Develop- 
ment Platform (FPP) is a project aimed at combining 
effective tool and data integration mechanisms with a 
model of the software development process in an in- 
telligent integrated software development environ- 
ment. Guided by this model, this system development 
framework will take advantage of an integrated operat- 
ing environment to automate effectively the manage- 
ment of the software development process so that 
costly mistakes during the development phase can be 
eliminated. 


158,527 
N91-25637/0/GAR PC A03/MF A01 
Houston Univ. at Clear Lake City, TX. 

Final Report (Houston University at Clear Lake 
City, Texas). 

L. A. Deacetis. Jan 91, 18p NAS 1.26:188589, 
NASA-CR-188589 

Contract NCC9-16 


The discussion of simulators and simulation, data aqui- 
sition and transmission and evaluation of Ada compil- 
ers and programming environments is presented. 
following subject areas are covered: Bus 15538 soft- 
ware development; simulator development; and Ada 
programs to interface with C-software which drives 
PC-based interface cards for 1553B bus. 


158,528 
N91-25638/8/GAR PC A02/MF A01 
Trip Reports: oon is 5 Working ve ee Ada, Uniformi- 
Tri iso ing y orm 
of Ada Applications Rapporteur Group, and Ada 


urope. 
S. Legrand. 24 Sep 90, 8p NAS 1.26:188588, NASA- 
CR-188588 

Contract NCC9-16 


Information on the Ada programming ie og is 

iven. Topics covered include computer graphics, uni- 
f ity issues, Ada maintenance, and real time exten- 
sions. 


158,529 
N91-25639/6/GAR PC A04/MF A01 
SofTech, Inc., Houston, TX. 

Sum Report for the Engineering Script Lan- 


SL 
Oe Nor 3073p NAS 1.26:188587, NASA-CR- 
188587 
Contract NCC9-16 : 
Prepared in Cooperation with Houston Univ., Clear 
Lake, TX. 


The following subject areas are covered: ESL method- 
ology concept; ESL specification; user interface de- 
scription; engineering scripting language command 
statements specification; and recommendations for 


further research and development. 


158,530 

pete 7 an Tokyo (J aga A01 
National Aerospace ., Tokyo (Japan). 

System Identification Using Hankel Matrices by 
the Time Domain y 

|. Yamaguchi, and T. Kida. Oct 90, 25p NAL-TR-1084 
In Japanese; English Summary. 


The theory and ication of a method of system 
identification using Hankel matrices in the time domain 
are described. Eigen-System Realization Algo- 
rithm (ERA) is a typical system realization method uti- 
lizing Hankel matrices. The method, however, as- 
sumes ideal impulse response. Here, a new iterative 
algorithm using the least square method is developed 
for practical applications in the space environment. 
Numerical examples for the ETS-VI structural model 
and ground based experiments on an air-bearing table 
attached by the flexible isogrid panel are carried out to 
demonstrate the validity of the new method. 


PC A04/MF A01 


158,531 
N91-25646/1/GAR 
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Computer Software 


Virginia Univ., Charlottesville. Rotor Dynamics Lab. 
Software Fault Tolerance Using Data Diversity. 
Annual Progress Report, 1 Apr. 1990 - 31 Mar. 1991. 
J. C. Knight. Jul 91, 56p NAS 1.26:188616, UVA/ 
528344/CS92-101, NASA-CR-188616 

Contract NAG1-1123 


Research on data diversity is discussed. Data diversity 
relies on a different form of redundancy from existing 
approaches to software fault tolerance and is substan- 
tially less expensive to implement. Data diversity can 
also be applied to software testing and greatly facili- 
tates the automation of testing. Up to now it has been 
explored both theoretically and in a pilot study, and 
has been shown to be a promising technique. The ef- 
fectiveness of data diversity as an error detection 
mechanism and the application of data diversity to dif- 
ferential equation solvers are discussed. 


158,532 

N91-25648/7/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Handling Hypergeometric Series in Maple. 

T. H. Koornwinder. cAug 90, 18p CWI-AM-R9014, 
ETN-91-99343 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


The standard procedures available in MAPLE 4.3 for 
handling ——— series are discussed and 
evaluated. Some suggestions for improvement are 
given. A survey of the algorithms of Gosper and of Zeil- 
berger for possibly evaluating a terminating series of 
hypergeometric type is given. 


158,533 

N91-25649/5/GAR PC A02/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 

At Last an ISO/ISO C Binding of GKS. 

a cJun 90, 8p CWI-CS-R9022, ETN-91- 


Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


While GKS (Graphic Kernel System) was completed in 
1985 and GKS-3D(2) (and PHIGS(3)) became interna- 
tional standard in 1988, none of their C bindings could 
be standardized, for the simple reason that the C lan- 

juage itself was not a standard. Instead, a host of de 
acto GKS/C bindings appeared. The idea of the ISO C 
bindings of GKS and the main features are outlined. 


158,534 

N91-25650/3/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Substring Parsing for Arbitrary Context-Free 
Grammars. 

J. Rekers, and J. W. C. Koorn. cAug 90, 12p CWI- 
CS-R9037, ETN-91-99367 

Sponsored by Commission of the European Communi- 
ties and Netherlands Organization for the Advance- 
ment of Research. 


A substring recognizer for a language L determines 
whether a string s is a substring of a sentence in L. An 
algorithm for substring recognition is presented which 
accepts general context free grammars and uses the 
same parse tables as the Parsing algorithm from which 
it was derived. Substring recognition is useful for ‘non- 
en syntax error recovery and for incremental 
eyes 3 y extending the substring ‘recognizer’ with 
the ability to generate trees for the possible contextual 
completions of the substring, a substring parser is ob- 
tained which can be used in a syntax directed editor to 
complete fragments of sentences. 


158,535 
N91-25651/1/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 


ntifiers. 
D. J. N. Vaneijck. cAug 90, 18p CWI-CS-R9038, 
ETN-91-99368 
Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


An overview of the treatment of the semantics of quan- 
tified expressions in natural language is presented. 
Aristotle's and Frege’s theories of quantification are 
summarized and the relational perspective on quantifi- 
ers that forms the basis of most current accounts of 
quantifiers in natural language is outlined. General 
conditions on quantifier relations are given and several 
kinds of representations for quantifiers are discussed. 
The linguistic interest of relational properties such as 
symmetry and various forms of monotinicity is illustrat- 
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ed and the connection between quantifier theory and 
automata theory is outlined. Presuppositional, partial 
and adverbial quantifiers and the phenomenon of 
quantifier branching are discussed. 


158,536 

N91-25652/9/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Determiners. 

D. J. N. Vaneijck. cAug 90, 12p CWI-CS-R9039, 
ETN-91-99369 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


An overview of the treatment of the semantics of de- 
terminer expressions in natural language is presented. 
General properties of determiner denotations are 
listed. A semantic account of the distinction between 
definite, indefinite and quantifier determiners is given. 
The internal structure of determiners is addressed. A 
dynamic view on noun phrase and determiner interpre- 
tation, where unbounded anaphoric links are handled 
by interpreting the antecedent noun phrases as ‘state 
changers’, is outlined. 


158,537 

N91-25653/7/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Infinitary Church-Rosser Property for Non-Col- 
lapsing Orthogonal Term Rewriting Systems. 

J. R. Kennaway, J. W. Klop, M. R. Sleep, and F. J. 
— cSep 90, 15p CWI-CS-R9043, ETN-91- 
Sponsored by Commission of the European Communi- 
ties and Netherlands Organization for the Advance- 
ment of Research. 


For non collapsing, orthogonal, infinitary term rewriting 
systems, an inconditioned infinitary Church-Rosser 
property for strongly converging reductions is proved. 
The proof method extends to orthogonal term rewrite 
systems that contain non ery rules together 
with only one collapsing rule of the form I(X) onto x. 


158,538 

N91-25654/5/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
GSE, a Generic Syntax-Directed Editor. 

M. H. H. Vandijk, and J. W. C. Koorn. cSep 90, 20p 
CWI-CS-R9045, ETN-91-99375 

Sponsored by Commission of the European Communi- 
ties and Netherlands Organization for the Advance- 
ment of Research. 


GSE, a Generic Syntax directed Editor developed in 
the context of the GIPE project (Generation of Interac- 
tive Programming Environments) is described. GSE is 
eneric, i.e., it can be used for any language for which 
the syntax has been specified. GSE is syntax directed, 
which means that it is aware of the syntax of the lan- 
guage in use and can thus assist both in building a 
syntically correct program and in checking and correct- 
ing the syntax of existing (parts of) programs. Free text 
iting and syntax directed editing are integrated in a 
transparent way. 


158,539 

N91-25655/2/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Fully Abstract Model for Concurrent Logic Lan- 


uages. 
z S. Deboer, and C. Palamidessi. cDec 90, 27p 
CWI-CS-R9046, ETN-91-99376 
Sponsored by Commission of the European Communi- 
ties; Netherlands Research and Education in Concur- 
rency System; Cnr; and Netherlands Organization for 
the Advancement of Research. 


The main aim is to show that the nature of the commu- 
nication mechanism of concurrent logic languages is 
essentially different from the classical paradigms of 
CCS and TCSP. A compositional semantics based on 
linear sequences is defined, while more complicated 
Structures, like trees and failure sets, are needed to 
model compositionally CCS and TCSP. This semantics 
is proved to be fully abstract, namely that the informa- 
tion encoded by these sequences is necessary. The 
observation criterium consists of all the finite results, 
i.e., the computed constraint together with the termina- 
tion mode (success, failure, or deadlock). The oper- 
ations considered are the parallel composition of goals 
and the union of neatly intersecting programs. A com- 
positional operational model delivering sequences of 
input output constraints is defined and a fully abstract 


denotational semantics is obtained by requiring addi- 
tionally some closure conditions, that model the mono- 
tonic nature of communication in concurrent constraint 
languages. 


158,540 

N91-25656/0/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Studies in Pure Prolog: Termination. 

K. R. Apt, and D. Pedreschi. cSep 90, 28p CWI-CS- 
R9048, ETN-91-99378 

Sponsored by Commission of the European Communi- 
ties; Cnr; and Netherlands Organization for the Ad- 
vancement of Research. 


A theoretical basis for studying termination of logic 
programs with the PROLOG selection rule is present- 
ed. To this end the class of ‘left terminating’ programs 
is studied. These are logic programs that terminate 
with the PROLOG selection rule for all ground goals. It 
is shown that various ways of defining semantics coin- 
cide for left terminating programs. A characterization 
of left terminating programs that provides a practical 
method of proving termination of the quicksort, permu- 
tation and mergesort programs for the desired class of 
goals. 


158,541 

N91-25657/8/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Loses and Recovery in Prisma. 

C. A. Vandenberg, and M. L. Kersten. cSep 90, 19p 
CWI-CS-R9049, ETN-91-99379 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


The recovery methods for main memory database sys- 
tems are mostly based on maintaining a disk based log 
and checkpoint. The information written to the log usu- 
ally consists of low level information, before/after 
images, or single tuple updates. The effect of —s 
higher level update information to the log is examined. 
This results in less logging overhead during normal 
processing, but an increased replay overhead during 
recovery. A cost model for analyzing the effect of 
higher level logging on the transaction throughput is 
introduced. The results of a performance analysis 
based on this cost model are presented. 


158,542 

N91-25658/6/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Performance Analysis of a Dynamic Query Proc- 
essing Scheme. 

M. L. Kersten, S. Shair-ali, and C. A. Vandenberg. 
cSep 90, 24p CWI-CS-R9050, ETN-91-99380 
Sponsored by Netherlands Organization for the Ad- 
vancement of Research and Stimuleringsprojectteam 
Informaticaonderzoek. 


Traditional query optimizers produce a fixed query 
evaluation plan based on assumptions about data dis- 
tribution and processor workloads. However, these as- 
sumptions may not hold at query execution time. A dy- 
namic query processing scheme is proposed and the 
performance results obtained by simulation of a queu- 
ing network model of the proposed software architec- 
ture are presented. 


158,543 

N91-25659/4/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Retrospective Creation of Virtual Alternative Hier- 
archies. 

J. L. H. Rogier, and D. B. M. Otten. cSep 90, 15p 
CWI-CS-R9051, ETN-91-99381 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


An object oriented strategy to support the creation of 
geometric models is presented. These models are pre- 
sented as part-whole hierarchies of objects. Creation 
of new models is done by copying and modifying previ- 
ously existing models of parts of them. Past models 
are stored in the system’s database and serve as pro- 
totypes for the new models. To support the selection 
of an appropriate prototype the system provides a view 
on its database presenting an is-a-hierarchy of object 
type definitions that depends on: the currently avail- 
able models in the system’s database; a functional 
specification that represents the designer’s intentions; 
and a set of definitions that are used by the system to 
interpret a functional specification. From the hierarchy 
the user can either select an object type definition that 





might serve as a template for a new part or select one 
of the coast models from which an object type defini- 
tion originates. Since the is-a hierarchy of object type 
definitions only exists virtually, is moreover directly 
controlled by the user and is highly flexible, as well as 
providing alternative hierarchies presenting alternative 
views on the system’s database, the approach is 
— retrospective creation of virtual alternative hier- 
archies. 


158,544 

N91-25660/2/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Layered Semantics for a Parallel Object-Oriented 
Language. 

P. H. M. America, and J. J. M. M. Rutten. cOct 90, 
45p CWI-CS-R9052, ETN-91-99382 

Sponsored by Commission of the European Communi- 
ties and Netherlands Organization for the Advance- 
ment of Research. Presented at Rex/Fool Worshop 
on the Foundations of Object-Oriented Languages, 
Noordwijkerhout, Netherlands, 1990. 


A denotational semantics for POOL, a Parallel Object- 
Oriented programming Language is developed. The 
main contribution of this semantics is an accurate 
mathematical model of the most important concept in 
object oriented programming: the object. This is 
achieved by structuring the semantics in layers work- 
ing at three different levels: for statements, for objects, 
and for programs. For each of these levels, a special- 
ized mathematical domain of processes is defined, 
which is used to assign a meaning to each language 
construct. This is done in the mathematical framework 
of complete metric spaces. Operators that translate 
between these domains are defined. At the program 
level, a precise definition of the observable input/ 
output behavior of a particular — which could 
be used at a later stage to decide issue of full ab- 
stractness, is given. The semantic techniques are illus- 
trated by first applying them to a toy language similar 
to CSP (Communicating Sequential Processes). 


158,545 
N91-25661/0/GAR 


1 PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Meaning of Negative Premises in Transition 
System Specifications. 

R. N. Bol, and J. F. Groote. cOct 90, 47p CWI-CS- 
R9054, ETN-91-99384 

Sponsored by Commission of the European Communi- 
ties and Netherlands Organization for the Advance- 
ment of Research. 


A general theory for the use of negative premises in 
the rules of Transition System Specifications (TSSs) is 
presented. A criterion that should be satisfied by a TSS 
in order to be meani |, i.e. to unequivocally define a 
transition relation, is formulated. Powerful techniques 
for proving that a TSS satisfies this criterion are provid- 
ed meanwhile constructing this transition relation. 
Both the criterion and the techniques originate from 
logic programming to which TSS’s are close. An exten- 
sive comparison between them is given. The bisimula- 
tion relation induced by a TSS is shown to be a congru- 
ence, provided that it is in ntyft/ntyxt format and can 
be proved meaningful using the techniques. Previous 
conservativity theorems are extended. As a running 
example, the combined addition of — and ab- 
straction to Basic Process Algebra (BPA) are studied. 
Under some reasonable conditions, it is shown that 
this TSS is indeed meaningful, which could not be 
shown by other methods. A sound and complete axio- 
matization for this example is provided. 


158,546 

N91-25662/8/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Formal Semantics. 

D. J. N. Vaneijck. cOct 90, 21p CWI-CS-R9055, ETN- 
91-99385 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


An introduction to formal theories of meaning for natu- 
ral language is presented. The process of composition 
of meaning and the relations between the concepts of 
meaning, inference and truth are presented, and con- 
textual aspects of meaning are discussed. The emerg- 
ing B perspective of a dynamic theory of meaning is out- 
ined. 


158,547 
N91-25665/1/GAR PC A03/MF A01 
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Mathematisch Centrum, Amsterdam (Netherlands). 
Nonwelifounded Sets and Programming Language 


Semantics. 

J. J. M. M. Rutten. cNov 90, 20p CWI-CS-R9063, 
ETN-91-99393 

Sponsored by Commission of the European Communi- 
ties and Netherlands Organization for the Advance- 
ment of Research. 


For a large class of transition systems that are defined 
by specifications in the structural operational seman- 
tics style, it is shown how these induce a compositional 
semantics. The main difference with earlier work on 
this subjecty is the use of a nonstandard set theory 
that is based on Aczel’s anti foundation axiom. Solving 
recursive domain equations in this theory leads to so- 
lutions that contain nonwellfounded elements. These 
are particularly useful for justifying recursive defini- 
tions, both of semantic operators and semantic 
models. The use of nonwellfounded sets further allows 
for the construction of compositional models for a 
larger class of transition systems that in the setting of 
complete metric spaces, which was used before. 


158,548 

N91-25666/8/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Meta-Environment for Generating Programming 
Environments. 

P. Klint. cNov 90, 25p CWI-CS-R9064, ETN-91- 
99394 


Sponsored by Commission of the European Communi- 
ties and Netherlands Organization for the Advance- 
ment of Research. Presented at Meteor Workshop on 
Methods Based on Formal Specifications, Mierlo, 
Netherlands, Sep. 1989. 


The design and implementation of a meta environment 
(a development environment for formal language defi- 
nitions) based on the ASF (Algebraic Specification 
Formalism) and SDF (Syntax Definition Formalism) are 
described. This meta environment is currently being 
implemented as part of the Centaur system and is, at 
least partly, obtained by applying environment genera- 
tion techniques to the language definition formalism 
itself. A central problem is providing fully interactive 
editing of modular language definitions such that modi- 
fications made to the language definition during editing 
can be translated immediatly to modifications in the 
programming environment generated from the original 
language defnition. Therefore, some of the issues ad- 
dressed are the treatment of formalism with user defin- 
able syntax, and incremental program generation tech- 
niques. 
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N91-25667/7/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Manifold: A Language for Specification of Inter- 
Process Communication. 

F. Arbab, and |. Herman. cNov 90, 19p CWI-CS- 
R9065, ETN-91-99395 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


Management of the communications among a set of 
concurrent processes arises in many applications and 
is a central concern in parallel computing. A language 
whose sole purpose is to describe and manage com- 
plex interconnections among independent, concurrent 
processes is introduced. In the underlying paradigm of 
this language, MANIFOLD, the primary concern is not 
with what functionality the individual processes in a 
parallel system provide. Instead, the emphasis is on 
how these processes are interconnected and how 
theory interaction patterns change during the execu- 
tion life of the system. It is ae that the concep- 
tual model behind the MANIFOLD language immedi- 
ately leads to a very simple, but nonconventional 
model of computation. Contrary to most other models, 
computation in MANIFOLD is built out of communica- 
tions. As such it advocates a view point reminiscent of 
the connectionist view: that all (conventional) compu- 
tation can be expressed as interactions. 
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N91-25668/5/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Examples in Manifold. 

F. Arbab, and |. Herman. cNov 90, 30p CWI-CS- 
R9066, ETN-91-99396 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


An insight into the use of the MANIFOLD system is 
given by presenting a few short examples. The overall 
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description and the more formal syntax and semantics 
of MANIFOLD are given in separate documents. The 
MANIFOLD model of computation is outlined. Exam- 
ples include simple copy, action synchronization, 
counter, control structures, the repeater, resource 
management and bucket sorting. Although the primary 
purpose of MANIFOLD is to manage communications, 
the same language also expresses computation in 
terms of communication. 
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N91-25669/3/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Discourse Representation Theory. 

D. J. N. Vaneijck. cNov 90, 13p CWI-CS-R9067, 
ETN-91-99397 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


An introduction to discourse representation theory, a 
theory for the dynamic interpretation of natural lan- 
guage, is represented. The problem of establishing 
links between anaphoric pronouns and their anteced- 
ents which the theory sets out to solve is introduced. 
The basic ideas of the theory are listed, various later 
extensions are discussed, and the relation to partial 
interpretation of language is outlined. 
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N91-25671/9/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Deriving Incremental implementations from “!ge- 
braic tions. 


E. A. Vandermeulen. cDec 90, 23p CWI-CS-R9072, 
ETN-91-99402 

Sponsored by Commission of the European Communi- 
ties and Netherlands Organization for the Advance- 
ment of Research. 


A technique for deriving incremental implementations 
for a subclass of algebraic specifications, namely, con- 
ditional well presented primitive recursive schemes is 
presented. Concepts of the translation of well present- 
ed primitive recursive schemes to strongly noncircular 
attribute grammars, storing results of functions appli- 
cations and their parameters as attributes in an ab- 
stract syntax tree of the first argument of the function 
in question, are used. An attribute dependency graph 
is used to guide incremental evaluation. The valuation 
technique is based on a leftmost innermost rewrite 
strategy. The technique is extended to conditional well 
presented primitive recursive schemes. Whereas in 
the nonconditional case attribute dependency graphs 
are constructed before evaluating a term, when work- 
ing with conditional equations, the attribute dependen- 
cy graph is constructed upon evaluation. The class of 
well presented primitive recursive schemes is a very 
natural one for specifying the static semantics of lan- 
guages. Allowing conditions to equations in a primitive 
recursive scheme is the first step in extending this 
class to one in which the dynamic semantics o! \an- 
guages can de described as well. 
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N91-25672/7/GAR PC A07/MF A02 
Mathematisch Centrum, Amsterdam (Netherlands). 
Term Rewriting Systems. 

J. W. Klop. cDec 90, 135p CWI-CS-R9073, ETN-91- 
99403 


Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


Term Rewriting Systems (TRS) play an important role 
in various areas, such as abstract data type specifica- 
tions, implementations of functional programming lan- 
guages and automated deduction. Several of the basic 
concepts and facts for TRSs are introduced. The fol- 
lowing are discussed in detail: abstract reduction sys- 
tems; general term rewriting systems including an ac- 
count of Knuth-Bendix completion and (E-)unification; 
orthogonal TRSs and reduction strategies; strongly se- 
quential orthogonal TRSs. Some extended rewrite for- 
mats are introduced: conditional TRSs and combina- 
tory reduction systems. The emphasis throughout is on 
providing information of syntactic nature. 
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N91-25673/5/GAR PC A03/MF A01 
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~~ Objects of Hierarchical Structured Draw- 


ing. 

J. Vandervegt. cDec 90, 18p CWI-CS-R9074, ETN- 
91-99404 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


Current interactive drawing programs are discussed. 
An approach which allows the user to select and edit 
objects at each level of the hierarchy is presented. The 
main concept, ‘a current object’, allows the user to 
travel through the hierarchical structure of the drawing 
in order to select objects at each level of the hierarchy. 
This approach not only enables the users to use the 
hierarchical structure that corresponds to their mental 
representation, but also eliminates some inconsisten- 
cies in the current drawing programs. A drawing pro- 
gram was made in which the proposed way of ‘struc- 
ture editing’ was realized. The first impressions of this 
implementation are discussed. 
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N91-25674/3/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam: (Netherlands). 
Loop Checking and Negation. 

R. N. Bol. cDec 90, 35p CWI-CS-R9075, ETN-91- 
99405 

Sponsored by Commission of the European Communi- 
ties and and Netherlands Organization for the Ad- 
vancement of Research. 


The concept of loop checking is extended from posi- 
tive programs to locally stratified programs. Such an 
extension is not straightforward: the introduction of ne- 
gation requires a (re) consideration of the choice of 
semantics, the description of a related search space 
and new soundness and completeness results han- 
dling floundering in a satisfactory way. Nevertheless 
an extension is achieved that allows generalization of 
the loop checking mechanisms from positive programs 
to locally stratified programs; while preserving most 
soundness and completeness results. The conclusion 
is that negative literals cannot give rise to loops, and 
must be simply ignored. 
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N91-25675/0/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Basis: A Data Structure for Adaptive Multigrid 
Computations. 

P. W. Hemker, H. T. M. Vandermaarel, and C. T. H. 
Everaars. cAug 90, 42p CWI-NM-R9014, ETN-91- 
99407 

Contract AERO-0003-C 

Sponsored in Part by Netherlands Organization for the 
Advancement of Research. 


A data structure and basic algorithms that can be used 
for the implementation of adaptive multigrid proce- 
dures are described. In particular, it is applied in a pro- 
= for the solution of the Euler and compressible 

avier-Stokes equations. The basic elements of the 
grid are rectangular cells that fit in a QUAD tree struc- 
ture. A PASCAL prototype implementation is given and 
a FORTRAN implementation is also available. 
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N91-25676/8/GAR PC A02/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Numvec Fortran Library Manual. Chapter: Basic 
Linear Algebra. Routine: Matmul. Chapter: Simulta- 
neous Linear Equations. Routines: BIDIAGL and 
BIDIAGU. 

J. J. F. M. Schlichting. cSep 90, 9p CWI-NM-R9017, 
ETN-91-99410 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


The following NUMVEC FORTRAN library routines 
(developed for the Cyber 205) are described: 
MATMUL performs matrix matrix multiplication on full 
matrices, by means of 64 fold unrolling in the usual 
vector update method; BIDIAGL and BIDIAGU solve 
systems of linear equations where the matrix is lower 
and upper bidiagonal respectively. In order to obtain 
maximal performance on the Cyber 205 (120 MFLOPS 
for MATMUL and 18 MFLOPS for BIDIAGL and BI- 
DIAGU) these routines were written in the assembly 
language META. 
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N91-25682/6/GAR PC AO5/MF A01 

National Aeronautics and Space Administration, 

a AL. George C. Marshall Space Flight 
inter. 
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QDP/PLT User’s Guide. 
A. F. Tennant. Jun 91, 92p NAS 1.15:4301, M-662, 
NASA-TM-4301 


PLT is a high level plotting package. A Programmer 
can create a default plot suited for the data being dis- 
played. At run times, users can then interact with the 
plot overriding any or all of these defaults. The user is 
also provided the capability to fit functions to the dis- 
played data. This ability to display, interact with, and to 
fit the data make PLT a useful tool in the analysis of 
data. The Quick and Dandy Plotter (QDP) program will 
read ASCII text files that contain PLT commands and 
data. Thus, QDP provides and easy way to use the PLT 
software QPD files provide a convenient way to ex- 
change data. The QPD/PLT software is written in 
standard FORTRAN 77 and has been ported to VAX 
VMS, SUN UNIX, IBM AIX, NeXT NextStep, and MS- 
DOS systems. 
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N91-25686/7/GAR 
SofTech, Inc., Houston, TX. 
Cooperative Processing User Interfaces for 
AdaNET. 


PC A03/MF A01 


K. M. Gutzmann. 30 Apr 91, 17p ADANET-FD-R/T- 
085-0, NASA-CR-188239 

Contracts NCC9-16, PROJ. RICIS-SE-18 

Prepared in Cooperation with Houston Univ., Clear 
— TX Prepared for Mountainnet, Inc., Delislow, 


A cooperative processing user interface (CUI) system 
shares the task of graphical display generation and 
presentation between the user’s computer and a 
remote host. The communications link between the 
two computers is typically a modem or Ethernet. The 
two main purposes of a CUI are reduction of the 
amount of data transmitted between user and host ma- 
chines, and provision of a graphical user interface 
system to make the system easier to use. 
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N91-25688/3/GAR PC A04/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Introduction to a Verification. 

K. R. Apt, and E. Olderog. cAug 90, 73p CWI-CS- 
R9036, ETN-91-99366 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


A_ systematic introduction to program verification 
based on the assertional method is presented. Deter- 
ministic, nondeterministic, parallel and distributed pro- 
grams are studied and properties such as partial cor- 
rectness, termination, absence of failures, interference 
freedom and deadlock freedom are dealt with. 
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N91-25689/1/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Computing Boolean Functions on Anonymous Hy- 
gon Networks (Extended Abstract). 

. Kranakis, and D. Krizanc. cAug 90, 15p CWI-CS- 
R9040, ETN-91-99370 
Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


The bit complexity (i.e., total number of bits transmit- 
ted) of computing boolean functions in anonymous ori- 
ented hypercubes is studied. The class of boolean 
functions computable in the anonymous oriented hy- 
percube is characterized as exactly those boolean 
functions which are invariant under all bit complement 
automorphisms of the hypercube and an algorithm for 
computing all such functions with bit complexity O 
(N.log to the 4th power N) is provided. Thus among all 
Studied oriented networks (rings, tori, etc.) the hyper- 
cube seems to achieve ‘optimal’ bit complexity for a 
given number of nodes. 
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N91-25690/9/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Block-Cholesky for Parallel tat 

M. Louter-nool. cDec 90, 23p CWI-NM-R9023, ETN- 
91-99416 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


Cholesky factorization of A = L L(sup T), where Ais a 
positive definite symmetric matrix and L is a lower tri- 
angular matrix, is addressed. A blocked algorithm 
based on level 3 BLAS is discussed. When using Level 
3 BLAS kernels in a multiprocessing mode, one can 


parallelize within each kernel, or can obtain parallelism 
by performing different matrix-matrix operations on dif- 
ferent processors. Parallelism over the blocks is ap- 
plied. The amount of parallelism is studied and the 
data dependency graph is discussed. The SCHEDULE 
package is used to obtain a portable scheduling of the 
tasks. Numerical results of the method are presented 
and compared with the results for the block algorithm 
parellelized within the level 3 BLAS kernels. 
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N91-25720/4/GAR PC A04/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Transfinite Reductions in Orthogonal Term Rewrit- 


—. 
J. R. Kennaway, J. W. Klop, M. R. Sleep, and F. J. 
Devries. cDec 90, 51p CWI-CS-R9041, ETN-91- 


99371 

Contract SERC-GR/F-91582 

Sponsored in Part by Commission of the European 
Communities. 


Some fundamental facts in the theory of infinitary Or- 
thogonal Term Rewriting Systems (OTRSs) are estab- 
lished: for strongly convergent reductions, the infinitary 
parallel moves lemma and the compression lemma are 
proved. The infinite Church-Rosser property is ad- 
dressed. Head normal form, Boehm reduction and 
Boehm tree from lambda-calculus to term rewriting are 

eneralized. For OTRSs, any term has a unique 
Boehm tree, and Boehm reduction satisfies the infinite 
Church-Rosser property. Results concerning needed 
redexes from finitary orthogonal rewriting carry over to 
the infinite setting by adding fairness considerations: 
needed-fair reductions are normalizing, parallel. Outer- 
most reduction is transfinitely hypernormalizing and 
depth increasing reduction is hypernormalizing. The 
relation between graph rewriting allows cyclic graphs 
as well. Sekar and Ramakrishnan’s notion of neces- 
sary sets is useful to handle needed redexes in a 
graph: needed redexes in a graph correspond to nec- 
essary sets of redexes in the unraveling of the graph. It 
follows that the strongly sequential orthogonal term 
graph rewrite systems an effective normalizing strate- 
gy exists. Graph rewrite systems are tree-reducible 
and OTRSs are graph-reducible. 
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N91-25721/2/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Transfinite Reductions in Orthogonal Term Rewrit- 
ry 4 oom (Extended Abstract). 

J. R. Kennaway, J. W. Klop, M. R. Sleep, and F. J. 
Devries. cSep 90, 19p CWI-CS-R9042, ETN-91- 
99372 

Sponsored by Commission of the European Communi- 
ties and Netherlands Organization for the Advance- 
ment of Research. 


Some fundamental facts for infinitary Orthogonal Term 
Rewriting Systems (ORTSs) are established. For 
strongly convergent reductions the transfinite parallel 
moves lemma and the compressing lemma are 
proved. Strongness is necessary as shown by counter- 
examples. Normal forms (which are allowed to be infi- 
nite) are unique, in contrast to omega normal forms. 
Fair reductions result in omega normal forms if they 
are converging, and in normal forms in case of strong 
convergence. Rather surprisingly the infinite Church- 
Rosser property fails for both converging reductions 
and strongly converging reductions in ORTSs. Extend- 
ing the notions head normal from and Boehm tree from 
lambda calculus, the infinite Church-Rosser property 
for non unifiable ORTSs is proved. 
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N91-25722/0/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Real Time Process Algebra. 

J. C. M. Beaten, and J. A. ao. cOct 90, 48p 
CWI-CS-R9053, ETN-91-9938: ; 
Sponsored by Commission of the European Communi- 
ties and Netherlands Organization for the Advance- 
ment of Research. 


An axiom system ACP(rho) that incorporates real 
timed actions is described. Many examples are provid- 
ed in order to explain the intuitive contents of the nota- 
tion. ACP(rho) is a generalization of ACP (process al- 
gebra for synchronous communication). This implies 
that some of the axioms have to be relaxed and that 
ACP can be recovered as a special case from it. The 
purpose of ACP(rho) is to serve as a specification lan- 





guage for real time systems. The axioms of ACP(rho) 
explain its operational meaning in an algebraic form. 
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N91-25723/8/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Computing Boolean Functions on Cayley Net- 
works (Extended Abstract). 

E. Kranakis, and D. Krizanic. cOct 90, 21p CWI-CS- 
R9061, ETN-91-99391 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


The bit complexity (i.e., total number of bits transmit- 
ted) of computing boolean functions on anonymous 
Cayley networks is studied. Algorithms for computing 
Boolean functions in all such networks are given. The 
results give even better complexity bounds for several 
well known networks: rings, tori, hypercubes and star, 
pancake and bubble sort networks. 
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N91-25724/6/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Explicit Canonical Representatives for Weak Bisi- 
mulation Equivalence and Congruence. 

J. J. M. M. Rutten. cNov 90, 23p CWI-CS-R9062, 
ETN-91-99392 

Sponsored by Commission of the European Communi- 
ties and Netherlands Organization for the Advance- 
ment of Research. 


A labelled transition system is considered having as 
labels a set of actions containing tau the silent move. 
Both for strong and weak bisimulation equivalence a 
model that maps every state of the system to a canoni- 
cal representative of its equivalence class is defined. 
The latter model is obtained as an abstraction of the 
former. The main contribution is the fact that not only 
the existence of such representatives is established 
but that, moreover, an explicit (recursively defined) de- 
scription is provided. The use of a recursive domain 
equation for the construction of tree like structures, 
which are used for these representatives, is crucial. 
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N91-25725/3/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Four Domains for Concurrency. 

J. W. Debakker, and J. H. A. Warmerdam. cNov 90, 
21p CWI-CS-R9068, ETN-91-99398 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


Four domains for concurrency are given in a uniform 
way by means of domain equations. The domains are 
intended for modeling the four possible combinations 
of linear time versus branching time, and of interleav- 
ing versus noninterleaving concurrency. The linear 
time, noninterleaved domain is used to give operation- 
al and denotational semantics for a simple concurrent 
language with recursion. 
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N91-25726/1/GAR PC A04/MF A01 

Mathematisch Centrum, Amsterdam (Netherlands). 

Process Algebra with Guards: Combining Hoare 
ic with Process Algebra. 

J. F. Groote, and A. Ponse. cDec 90, 59p CWI-CS- 

R9069, ETN-91-99399 

Sponsored by Commission of the European Communi- 

ties and Netherlands Organization for the Advance- 

ment of Research. 


Process algebra with guards, comparable to the 
guards in guarded commands of conditions in common 
programming constructs such as if, then, else, fi and 
while, do, of are extended. The extended language is 
provided with an operational semantics based on tran- 
sitions between pairs of a — and a (data) state. 
The data states are given by a data environment that 
also defines in which data states guards hold and how 
actions (nondeterministically) transform these states. 
The operational semantics studied is modulo strong bi- 
simulation equivalence. For basic process algebra 
(without operators for parallelism) a small axiom 
system that is complete with respect to a general class 
of data environments is presented. Given a particular 
data environment S, three axioms are added to this 
system, which is then again complete, provided weak- 
est preconditions are expressible and S is sufficiently 
deterministic. Process algebra with parallelism and 

uards is studied. A two phase calculus is provided 

at makes it possible to prove identities between par- 
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allel processes. This calculus is also compiete. It is 
shown that partial correctness formulas can easily be 
expressed in this setting. Process algebra with guards 
is used to prove the soundness of a Hoare logic for 
linear processes by translating proofs in Hoare logic 
into proofs in process algebra. 
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N91-25744/4/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Gradient Projection for Nonparametric Maximum 
Likelihood Estimation with interval Censored Data. 
—- cSep 90, 25p CWI-BS-R9027, ETN-91- 


Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


A well known way of computing the Non Parametric 
Maximum Likelihood Estimator (NPMLE) of a distribu- 
tion function of censored observations is the EM algo- 
rithms, which is known as slow and hence not practica- 
ble, especially in simulation studies. In the case of in- 
terval censored observations, computing the NPMLE 
can be considered as a general strictly concave pro- 
gramming problem and a gradient projection method 
can be used to maximize a concave function subject to 
a number of constraints. This is worked out for interval 
censored observations with two or more censoring 
points. Some simulation results are given. 
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N91-25748/5/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Completeness of Combinations of Constructor 


Systems. 

A. Middeldorp, and Y. Toyama. cOct 90, 21p CWI- 
CS-R9058, ETN-91-99388 

Sponsored by Commission of the European Communi- 
ties and Netherlands Organization for the Advance- 
ment of Research. 


A term rewriting system is called complete if it is both 
confluent and strongly normalizing. Barendregt and 
Klop showed that the disjoint union of complete term 
rewriting systems does not need to be complete. In 
other words, completeness is not a modular property 
of term rewriting systems. Toyama, Klop, and Barten- 
dregt showed that completeness is a modular property 
of left linear TRS’s. A study which shows that it is suffi- 
cient to impose the constructor discipline for obtaining 
the modularity of completeness is presented. This 
result is a simple consequence of a quite powerful 
divide and conquer technique for establishing com- 
pleteness of such constructor systems. The approach 
is not limited to systems which are composed of dis- 
joint parts. The importance of the method is that a 
given constructor system may be divided into parts 
which possibly share function symbols and rewrite 
rules in order to infer completeness. A similar tech- 
nique is obtained for semi completeness, i.e., the com- 
bination of confluence and weak normalization. 


158,572 
N91-25937/4/GAR 
(Order as N91-25914/3/GAR, PC ——_ 


—_ Coll. of Technology, Salina. Dept. of Computer 
ience. 

Detection and Avoidance of Errors in Computer 
Software. 

L. Kinsler. Sep 89, 1p 

In Maryland Univ., the 1989 NASA-Asee Summer Fac- 
ulty Fellowship Program in Aeronautics and Research 
p 35 (See N91-25914 17-82). 


The acceptance test errors of a computer software 
project to determine if the errors could be detected or 
avoided in earlier phases of development. GROAGSS 
— Ray Observatory Attitude Ground Support 
ystem) was selected as the software project to be 
examined. The development of the software followed 
the standard Flight Dynamics Software Development 
methods. GROAGSS was developed between August 
1985 and April 1989. The project is approximately 
250,000 lines of code of which approximately 43,000 
lines are reused from previous projects. GROAG 
had a total of 1715 Change Report Forms (CRFs) sub- 
mitted during the entire development and testing. 
These changes contained 936 errors. Of these 936 
errors, 374 were found during the acceptance testing. 
These acceptance test errors were first categorized 
into methods of avoidance including: more clearly writ- 
ten requirements; detail review; code reading; structur- 
al unit testing; and functional system integration test- 
ing. The errors were later broken down in terms of 
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effort to detect and correct, class of error, and proba- 
bility that the prescribed detection method would be 
successful. These determinations were based on Soft- 
ware Engineering Laboratory (SEL) documents and 
interviews with the project programmers. A summary 
of the results of the categorizations is presented. The 
number of programming errors at the beginning of ac- 
ceptance testing can be significantly reduced. re- 
sults of the existing development methodology are ex- 
amined for ways of improvements. A basis is provided 
for the definition is a new development/testing para- 
digm. oaeae of the new scheme will objectively 
determine its effectiveness on avoiding and detecting 
errors. 


158,573 
N91-25941/6/GAR 
(Order as N91-25914/3/GAR, PC oa 


Bowie State Coll., MD. 

Data System Interoperability. 

Abstract Only. 

N. T. Wakim. Sep 89, 1p 

In Maryland Univ., the 1989 NASA-Asee Summer Fac- 
ulty Fellowship Program in Aeronautics and Research 
p39. 


Software was developed and tested which allows an 
end-user to build a book data object in an interactive 
fashion. The electronic book model was developed for 
the Library front-end of the DAVID (Distributed Access 
View Integrated Database) system. It is a complex 
data object which is capable of holding data of differ- 
ent types and formats. After the task, the plan was to 
assess the Book model and investigate the possibility 
of it serving as a knowledge base for a expert system 
front-end to the DAVID system. For the rest of the fel- 
lowship period, data system interoperability was exam- 
ined. ifically, a plan was prepared titled Imple- 
mentations of the Land Analysis System (LAS) to Meet 
UNEP/GRID Requirements. This plan is aimed at 
reaching the goal of building one virtual global change 
information system which will link existing and future 
data systems allowing earth and space scientists to 
learn about, locate, access, and correlate data of inter- 
est regardless of its physical location. The plan pro- 
posed the construction of a master directory (MD) for 
the European data systems that is equivalent in struc- 
ture to NASA’s MD. The MD is to contain brief, high- 
level information about existing Earth and space sci- 
ence data sets sufficient for a user to know where data 
of interest reside and how to go about getting addition- 
al information. The plan also outli the tasks that 
would be involved to electronically connect the MD 
system to the various discipline data systems (e.g., 
LAS) in order to achieve general interroperabilty, that 
is, the abilty to perform cross-systems searches and 
exchange of and access to distributed information. 
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N91-25951/5/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 
Development of Magneto-Optic Disk Operation 
Managing Programs for NS System. 

M. Tsuchiya. Nov 90, 24p NAL-TR-1086 

In Japanese; English Summary. 


Magnet tic disk operation managing programs for 
the NAL computer system (NS system) Se aacuaeed. 
The programs realize the transference of amount of 
data between magnetic and magneto-optic disks. One 
of the important functions of the programs is to convert 
user’s data in variable format to fixed sector format in 
order to store them in the magneto-optic disk. Another 
important function is user command nny 
which the transference is easily implemented. = 
ments have shown that the designed effectiveness of 
the magneto-optic disk operation managing programs 
has been achieved. The results imply that utilization 
and convenience of the NS system are increased. 


158,575 
N91-25952/3/GAR PC A04/MF A01 
Old Dominion Univ., Norfolk, VA. 

erformance Related Issues in Distributed Data- 
base Systems. 
Final Report, period ending 15 May 1991. 
R. Mukkamala. Jul 91, 74p NAS 1.26:185972, NASA- 
CR-185972 
Contract NAG1-1154 


No abstract available. 
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158,576 
N91-25955/6/GAR 
(Order as N91-25952/3/GAR, PC A04/MF 


A01 
Old Dominion Univ., Norfolk, VA. , 
Performance Analysis of Static Locking in Repli- 
cated Distributed Database Systems. 
Y. Kuang, and R. Mukkamala. Jul 91, 4p 
Contracts NAG1-1114, NAG1-1154 
In Its Performance Related Issues in Distributed Data- 
A a acaaael 4 p. Previously announced as N91- 


Data replication and transaction deadlocks can se- 
verely affect the performance of distributed database 
systems. Many current evaluation techniques ignore 
these aspects, because it is difficult to evaluate 
through analysis and time consuming to evaluate 
through simulation. A technique is used that combines 
simulation and analysis to closely illustrate the impact 
of deadiock and evaluate performance of replicated 
—e database with both shared and exclusive 
locks. 


158,577 
N91-25956/4/GAR 
(Order as N91-25952/3/GAR, PC A04/MF 
A01) 


Old Dominion Univ., Norfolk, VA. 

Effects of Distributed Database Modeling on Eval- 
uation of Transaction Rolibacks. 

R. Mukkamala. Jul 91, 13p 

Contract NAG1-1154 

In Its Performance Related Issues in Distributed Data- 
base Systems 13 p. Previously announced as N91- 
23972. Presented at the Winter Simulation Confer- 
ence, 1990. 


Data distribution, degree of data replication, and trans- 
action access patterns are key factors in determining 
the performance of distributed database systems. In 
order to simplify the evaluation of performance meas- 
ures, database designers and researchers tend to 
make simplistic assumptions about the system. The 
effect is studied of modeling assumptions on the eval- 
uation of one such measure, the number of transaction 
rollbacks, in a partitioned distributed database system. 
Six probabilistic models and expressions are devel- 
oped for the numbers of rollbacks under each of these 
models. Essentially, the models differ in terms of the 
available system information. The analytical results so 
obtained are compared to results from simulation. 
From here, it is concluded that most of the probabilistic 
models yield overly conservative estimates of the 
number of rollbacks. The effect of transaction commu- 
tativity on system throughout is also grossly under- 
mined when such models are employed. 


158,578 
N91-25957/2/GAR 
(Order as N91-25952/3/GAR, PC A04/MF 
A01 


0 
Old Dominion Univ., Norfolk, VA. , 
Heterogeneous Distributed Databases: A Case 


Study. 

T. R. Stewart, and R. Mukkamala. Jul 91, 7p 

In Its Performance Related Issues in Distributed Data- 
base Systems 7 p. 


Alternatives are reviewed for accessing distributed 
heterogeneous databases and a recommended solu- 
tion is proposed. The current study is limited to the 
Automated Information Systems Center at the Naval 
Sea Combat Systems Engineering Station at Norfolk, 
VA. This center maintains two databases located on 
Digital Equipment Corporation’s VAX computers run- 
ning under the VMS operating system. The first data 
base, ICMS, resides on a VAX11/780 and has been 
implemented using VAX DBMS, a CODASYL based 
system. The second database, CSA, resides on a VAX 
6460 and has been implemented using the ORACLE 
relational database management system (RDBMS). 
Both databases are used for configuration manage- 
ment within the U.S. Navy. Different customer bases 
are supported by each database. ICMS tracks U.S. 
Navy ships and major systems (anti-sub, sonar, etc.). 
Even though the major systems on ships and subma- 
rines have totally different functions, some of the 
equipment within the major systems are common to 
both ships and submarines. 


158,579 
N91-25958/0/GAR 
(Order as N91-25952/3/GAR, PC — 
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Old Dominion Univ., Norfolk, VA. 

Integrated Decision Support System for TRAC: A 
Proposal. 

R. Mukkamala. Jul 91, 24p 

In Its Performance Related Issues in Distributed Data- 
base Systems 24 p. 


Optimal allocation and usage of resources is a key to 
effective management. Resources of concern to 
TRAC are: Manpower (PSY), Money (Travel, con- 
tracts), Computing, Data, Models, etc. Management 
activities of TRAC include: Planning, Programming, 
Tasking, Monitoring, Updating, and rdinating. Ex- 
isting systems are insufficient, not completely auto- 
mated, manpower intensive, and has the potential for 
data inconsistency exists. A system is proposed which 
suggests a means to integrate all project management 
activities of TRAC through the development of a so- 
phisticated software and by utilizing the existing com- 
puting systems and network resources. The systems 
integration proposal is examined in detail. 


158,580 

PB91-218313/GAR PC A03/MF A01 
Xerox Palo Alto Research Center, CA. 

Secure and Efficient Implementation of Abstract 
Data Types for Databases. 

R. B. Hagmann. cJun 91, 14p CSL-91-5 


One of the challenges for Object-Oriented Databases, 
Extensible Databases, and Third Generation Data 
Base systems is the secure and efficient implementa- 
tion of Abstract Data Types (ADT). In the past, ADT’s 
could either be implemented efficiently by binding the 
code into the address space of the database, which 
provided no security against such problems as wild 
stores or arbitrary branches. Or ADT’s could be run in 
a separate process that provided good security, but 
poor efficiency. Security is used here in the sense of 
database integrity. Such activities as wild stores, loop- 
ing, and arbitrary system calls are prevented, but not 
the full range of security (e.g, Trojan horses and com- 
partments). The proposal in the paper is to combine 
the concepts of Lightweight Remote Procedure Call 
(LRPC) with limited address space sharing. Using 
LRPC, the combined call and return time between pro- 
tected domains is 100-200 instructions, depending on 
the central processing unit (CPU) architecture. The 
paper concludes with a discussion of the implications 
of the design on Computer Architecture, Operating 
Systems, and Databases. (Copyright (c) 1991 Xerox 
Corporation.) 


158,581 

PB91-218784/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 

CUT Impiementation in PROLOG. 

P. Kruszynski. c1991, 30p REPT-91-04 


In the execution model of Prolog the crucial role is 
played by the backtracking. There are only few mecha- 
nisms to control its behavior. One of them is the built-in 
predicate cut, denoted as ‘(exclamation point)’. The 
present paper is devoted to an overview of existing se- 
mantics of cut in Prolog, and to the problems which 
have arisen in connection with cut in the author’s im- 
plementation of the Warren Abstract Machine. 


158,582 

PB91-218792/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 
PROLOG Implementation of a Tabular Bottom-Up 
Recognizer. 

P. Kruszynski, and J. P. M. de Vreught. c1991, 21p 
REPT-91-05 


A ‘double-dotted’ algorithm of parsing and recognizing 
for context free grammars not necessarily in Chomsky 
normal form has been developed recently by one of 
the authors (see PB90-211996). The algorithm is es- 
sentially parallel. The present note is devoted to its 
preliminary implementation in sequential Prolog. The 
aim of it is the development of the general structure of 
an implementation, refinement of the algorithm, deter- 
mination of data structures etc., and it will serve as 
some kind of specification for an intended parallel im- 
— of the algorithm in a parallel dialect of 

rolog (Concurrent Prolog, Logix, or PARLOG). The 
implementation presented here has been written in 
Prolog and run under QUINTUS Prolog on the IBM RT 
computer. There are two versions of it, one more ‘de- 
clarative’, and the other more ‘procedural’, based on 
two slightly different versions of the algorithm. The 


‘double-dotted’ algorithm does not assume any par- 
ticular architecture of the underlying machine (except 
for the memory management), hence the choice of a 
parallel dialect of Prolog for its implementation seems 
to be a natural one. (Copyright (c) 1991 by Faculty of 
Technical Mathematics and Informatics, Delft, The 
Netherlands.) 


158,583 

PB91-218800/GAR PC A04/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 
PROMISE: A PROLOG Machine. 

P. Kruszynski, and R. Sommerhalder. c1991, 72p 
REPT-91-06 


The project is aimed at the development of a software 
and hardware architecture which could efficiently sup- 
port logic and functional programming languages, in 
particular Prolog and Lisp. In this frame the authors 
have developed a Prolog implementation on the IBM 
PC/RT computer. This partial project, called PROM- 
ISE (PROlog Machine Interpreting System), will give, 
hopefully, more insight into the implementation tech- 
nique of Prolog. The present document serves as a 
project document for PROMISE and it contains: (1) the 
formulation of goals to be achieved; (2) design deci- 
sions with respect to PROMISE together with support- 
ing arguments; (3) the architecture of the software of 
PROMISE: the partition of the software in modules, the 
interface between the modules, the functional specifi- 
cation of the modules; (4) the characterization of the 
actual state of the project. (Copyright (c) 1991 by Fac- 
ulty of Technical Mathematics and Informatics, Delft, 
The Netherlands.) 


158,584 

PB91-218883/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 
Certainty Factor Model in LORE: Notes on the Im- 
plementation. 

B. Goedhart, and G. Noij. c1991, 32p REPT-91-18 


The knowledge representation language LORE com- 
bines the representation formalisms of frames, pro- 
duction rules and logic programming. In addition, ad- 
vanced techniques such as strong typing, multiple in- 
heritance and modularization are supported. Thusfar 
LORE lacked a built-in model for inexact reasoning, 
which made it less suited to applications in which un- 
certainty plays a major role. For this reason, an exist- 
ing model for the representation and propagation of 
uncertainty (Buchanan and Shortliffe’s certainty factor 
model) has been modified to make it applicable in a 
more — environment. (Copyright (c) 1991 by Fac- 
ulty of Technical Mathematics and Informatics, Delft, 
The Netherlands.) 


158,585 

PB91-222588/GAR PC A03/MF A01 

National Inst. of Standards and Technology (NCSL), 

Gaithersburg, MD. Advanced Systems Div. 

Performance Evaluation of Hypercube Applica- 

tions: Using a Global Clock and Time Dilation. 

R. D. Snelick. Jul 91, 27p NISTIR-4630 : 

Sponsored by Defense Advanced Research Projects 

Agency, Arlington, VA., and Department of Energy, 
ashington, DC. 


Time dilation provides an accurate method for investi- 
gating the performance of an application using a varie- 
ty of physical transport speeds. Measuring sources of 
communication delay in a global domain reveals per- 
formance data that are important in the analysis of 
loosely-coupled machine applications. Together, time 
dilation and communication delay measurement pro- 
vide an environment that offers insight for the develop- 
ment and analysis of concurrent algorithms and archi- 
tectures. Logical and physical transport latencies indi- 
cate whether a poorly performing application needs a 
new algorithm (less logical delay) or a faster intercon- 
nection hardware (less physical delay). Other algorith- 
mic and architectural characteristics are revealed with 
the performance evaluation measurements. The run- 
time statistics should be available to programmers so 
that necessary steps can be taken to improve their 
programs. 


158,586 

PB91-222810/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 





Graphics Software Requirements for the EWS 
3DGRP Hardware Design. 

D. J. Johnston, and C. A. A. Goswell. Apr 91, 29p 
RAL-91-029 


EuroWorkStation (EWS) is a project funded by the Eu- 
ropean Commission’s ESPRIT Programme, to design 
and build a high Fa graphics workstation system to 
rival the large US players in the market. It consists of a 
powerful general-purpose workstation and a number of 
specialist coprocessor boards to provide more appli- 
cation-specific power. These are linked in hardware 
terms by a fast bus, and in software terms by a distrib- 
uted operating system called CHORUS. The document 
analyzes the requirements of three graphics systems 
and their — effects on the specification of the 
GRACE (GRaphics ACcelerator Engine) hardware and 
software. The three systems analyzed are the X 
Window System, the PostScript Page Description Lan- 
guage and the PHIGS 3D graphics standard. Note that 
this is not intended as a complete description of each 
system but does try to draw-out those features that are 
particularly relevant to EWS. 


158,587 

PB91-222828/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

EWS Graphical Interface Specification. 

D. J. Johnston. Apr 91, 19p RAL-91-030 


EuroWorkStation (EWS) is a project funded by the Eu- 
ropean Commission’s ESPRIT Programme, to design 
and build a high i graphics workstation system to 
rival the large US players in the market. It consists of a 
powerful general-purpose workstation and a number of 
specialist coprocessor boards to provide more appli- 
cation-specific power. These are linked in hardware 
terms by a fast bus, and in software terms by a distrib- 
uted operating system called CHORUS. The compo- 
nents and corresponding partners are as follows: The 
document is a first attempt at a mathematical specifi- 
cation of objects for computer graphics. Existing 
graphical systems only implement a very small subset 
of all possible objects due to the rigid nature of the 
interfaces presented. Mathematical specification 
allows the flexible description of a far wider range of 
primitives. Current graphical standards reflect the ca- 
pabilities (or restrictions) of existing declarative pro- 
gramming languages and von Neumann architectures. 


158,588 
PB91-223115/GAR PC E05/MF E05 
Centre for Development of Advanced Computing, Ban- 
— (India). 

_— Execution of LU Factorisation: An Analy- 
sis. 
J. Boreddy, and A. Paulraj. Feb 90, 40p FG-TR-007 


The authors consider LU factorization of dense matri- 
ces, and develop analytical models for execution on 
MIMD local memory systems. Both broadcast and 
nearest neighbor communication models are studied 
by quantifying computation, communication, and idle 
times. The performance modelling is validated through 
experimental results on a transputer array. The au- 
thors implemented three variants of LU factorization 
on a unidirectional ring: nearest neighbor communica- 
tions with non-overlapped as well as overlapped com- 
munications, and broadcasting with pipelined data 
transfer. It has been found that broadcasting falls in 
between non-overlapped and overlapped nearest 
neighbor communications. 


158,589 
PB91-223123/GAR PC E05/MF E05 
Centre for Development of Advanced Computing, Ban- 
jalore (India). 
fficient Global Convergence Detection Scheme 
for Parallel Algorithms on Transputer Networks. 
K. G. Kumar, A. Basu, S. Srinvas, and A. Paulraj. Jan 
90, 18p FG-TR-006 
Presented at the Meeting of the OCCAM Users Group 
(12th), Exeter, UK. in April 1990. 


The report discusses a novel and efficient scheme for 
the detection of global convergence in parallel iterative 
algorithms. Convergence information is maintained as 
processes which execute concurrently with computa- 
tions of the algorithm and exploit the asynchrony inher- 
ent in the progress of most executions of such algo- 
rithms towards global convergence. The scheme 
treats messages signalling convergence as having a 
lower priority as compared to those signalling non-con- 
vergence. It minimizes the waiting time at the end of 
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iterations for convergence related communications. 
Analytical results indicate that the global convergence 
detection scheme proposed in the report is faster than 
the methods proposed in a 1987 paper by other au- 
thors. The scheme is particularly suited for implemen- 
tation on Transputer based parallel machines. An 
OCCAM implementation of the scheme on a torus of 
Transputers is described, together with a method for 
experimental verification of the analytical results. 


158,590 
PB91-223966/GAR PC A10/MF A03 
Helsinki Univ. (Finland). Dept. of Computer Science. 
Paradigms for Attribute-Grammar-Based Lan- 
joe Implementation. 

toral thesis. 
J. Paakki. Feb 91, 224p ISBN-951-45-5695-X, A- 
1991-1 


Attribute grammars are a formalism for specifying and 
implementing programming languages. Methods and 
techniques are presented for expressing attribute 
grammars themselves as a language. These methods 
are based on relating attribute grammars with pro- 
gramming paradigms. The presented formalisms are 
Classified as structured, object-oriented, functional, 
logic, and concurrent attribute grammars. The charac- 
teristics of these attribute grammar paradigms are re- 
viewed and analyzed. The central results of seven self- 
standing papers are summarized. These papers dis- 
cuss empirically and theoretically the practical — 
cance of relating the nonterminal concept of attribute 
grammars with the block concept of programming lan- 
guages, the nonterminal concept with the class con- 
cept, and the attribute concept with the logical variable 
concept. Accordingly, structured, object-oriented, and 
logic attribute grammars are emphasized. 


158,591 

PB91-223974/GAR PC A03/MF A01 
Helsinki Univ. (Finland). Dept. of Computer Science. 
Uncoupling Updating and Rebalancing in Chromat- 
ic Binary Search Trees. 

O. Nurmi, and E. Soisalon-Soininen. Feb 91, 20p A- 
1991-2, ISBN-951-45-5722-0 

Sponsored by Suomen Akatemja, Helsinki. 


In order to gain maximal efficiency of the concurrent 
use of search trees the number of nodes to be locked 
at a time should be as small as possible, and the locks 
should be released as soon as possible. The authors 
propose a new rebalancing method for binary search 
trees that allows rebalancing to be uncoupled from up- 
dating, so as to make updating faster. The trees the 
authors use are obtained by relaxing the balance con- 
ditions of red-black trees. When not involved with up- 
dating, the rebalancing task can be performed as a 
shadow process being active all the time, or it can be 
performed outside rush hours, at night, for example. 


158,592 

PB91-224253/GAR PC A06/MF A02 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Dept. of Weapon Systems, Effects and Protection. 
User’s Guide to CANTOR: A Data Analysis System 
Based on the Relational Data Model. Version 1.2. 
P. Svensson, and G. Neider. May 91, 123p FOA-C- 
20842-2.7 


The last decade’s developments in the theory and 
technology of data base management systems has led 
to new possibilities for the design of general-purpose 
software useful for the detection and analysis of un- 
known kinds of interaction between loosely related 
classes of data. The system described in the report 
was designed with the goal of being able to analyze in 
depth, large and complex data bases, without recourse 
to problem-specific programming in a general-purpose 
programming language. The algebra of relations, with 
elementary set algebra as a subset, provides a basis 
for a very high level user language which is both pow- 
erful and elegant. When designing SAL, the user lan- 
guage of the system, an effort was made to combine 
the conceptual elegance of the classical mathematical 
notation with the typographical restrictions of today’s 
man-computer interfaces. In the language, data trans- 
formations can be expressed and stored as data ex- 
tensions, or ‘views’, in the data base itself. The report 
is the user’s guide for a data analysis system devel- 
oped at the Swedish Defence Research Establish- 
ment. The new version 1.2 has been extended with 
several new facilities. 


158,593 
PBS1-224261/GAR PC A04/MF A01 


Computer Software 


Gesellschaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn (Germany, F.R.). 
—_— m for Transforming LOTOS Specifications 


implementation. 
A. Vogel. c1991, 74p GMD-531 
Summary in German. 


An Algorithm is given which transforms a LOTOS 

ification into another one i.e. the target specifica- 
tion which is directly and distributed implementable. 
The multiple synchronization is solved by, and mapped 
onto, a sender-receiver communication. A formal de- 
scription of the relation between the two specifications 
is given. (Copyright (c) GMD 1991). 


158,594 


PB91-224279/GAR PC A07/MF A02 


Gesellschaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn (Germany, F.R.). 
of Formal Description Techniques for 


Test 
J. de Meer. c1991, 150p GMD-532 


The r provides a thorough and reliable reference 
point for activities covering the applicability of descrip- 
tion techniques (DTs) to the IBCN test description and 
automation. Informal, semi-formal, and formal DTs are 
considered. Formal description techniques (FDTs) 
appear as a promising approach providing strictly de- 
fined syntax and semantics. Their use as a test nota- 
tion provides with an unambiguous and tool-based 
processing of test specifications. Computers are then 
expected to be able to deal with the unique interpreta- 
tion of the test specifications. There are three formal 
oe & recommended by CCITT resp. ISO, namely 
LOTOS, SDL, and Estelle. There are three areas 
where FDTs are relevant for testing: (1) verification of 
tests related to the formal reference specification, (2) 
derivation of tests from the formal reference specifica- 
tion, and (3) use as a formal test notation. The follow- 
ing report considers FDTs mainly with respect to the 
third aspects and to the applicability of FDTs in the 
area of IBC PCT. ial emphasis is given to the ap- 
plicability of LOTOS because of its use and the experi- 
ence made by the bar ‘System Engineering and 
Methods’ at GMD FOKUS Berlin. In the first chapter 
four description techniques are reviewed. The semi- 
formal DT TTCN and the three FDTs LOTOS, Estelle, 
and SDL are compared with respect to their aptness 
for the specific needs of IBC PCT. Chapter two deals 
with the requirements that apply to the specification of 
tests. In chapter three, studies on the test oriented 
operational semantics of LOTOS are discussed in 
greater detail. 


158,595 


PB91-224287/GAR PC A03/MF A01 
Geselischaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn (Germany, F.R.). 

What’s Eliza Doing in the Chinese Room. Incoher- 
ent Hy and How to Avoid Them. 

M. Thuering, J. M. Haake, and J. Hannemann. 
c1991, 20p GMD-533 

Presented at the ACM Conference on Hypertext (3rd) 
(HYPERTEXT ‘91), San Antonio, TX., December 15- 
18, 1991. 


Research on understanding linear texts has shown 
that comprehension and navigation mainly depend on 
the reader’s ability to construct a coherent mental rep- 
resentation. While the author of a traditional document 
can use a variety of structural cues to support his read- 
ers in building up such a representation, the author of a 
hyperdocument faces a new problem. If he wants to 
ensure that his readers understand the entire hyperdo- 
cument as a coherent entity, he needs means to indi- 
cate its structure in a comprehensible way. In the 
paper, the authors propose a construction kit which 
rovides dedicated design objects for the purpose. 
The design objects can characterized as building 
blocks for three functionally different components of a 
ment: its content part, organizational part, 
and presentation part. In addition to the design ob- 
jects, the authors propose some design rules which 
should guide the construction of coherent hyperdocu- 
ments. 


158,596 


PB91-224295/GAR PC A03/MF A01 
Gesellschaft fuer Mathematik und Datenverarbeitung 
m.b.H. Bonn (Germany, F.R.). 
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Experiences with Evaluation Methods for Human- 


R. Oppermann. c1991, 27p GMD-540 


Four methodical approaches for the analysis of 
human-computer interaction are discussed: field stud- 
ies, interaction analyses, experiments, and checklist 
evaluations. Characteristics of the different methods 
are described. The appropriateness of the methods for 
research questions are discussed in the context of the 
project ‘SAGA’ studying the development and evalua- 
tion of adaptivity. The consequence of the hitherto ex- 
isting experience is a plead for a combination of meth- 
= against methodical rigour. (Copyright (c) GMD 





158,597 

PB91-224550/GAR PC A04/MF A01 

Gesellschaft fuer Mathematik und Datenverarbeitung 

m.b.H. Bonn (Germany, F.R.). 

ne of Lazy Narrowing: The JUMP Ma- 
ine. 

M. M. T. Chakravarty, and H. C. R. Lock. c1991, 52p 

GMD-530 


Lazy narrowing has been proposed as the operational 
model of functional logic languages. The paper pre- 
sents a novel abstract machine and shows how to im- 
plement lazy narrowing on it. The core of the machine 
consists of a conventional stack based architecture 
like that used for imperative languages. Almost orthog- 
onal extensions of the core implement the different 
concepts of functional logic languages. This simplifies 
the machine to a great deal and reduces the instruc- 
tion set which has been particularly designed to sup- 
port the application of standard code generation tech- 
niques. By its orthogonality, it is achieved that unused 
features introduce only minimal overhead. As a result, 
when restricting execution to ground term reduction 
the machine owns the same characteristics as an effi- 
cient standard machine based on graph reduction. 
(Copyright (c) GMD 1991). 


158,598 

PB91-224618/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
a. Rutherford Appleton Lab. 

EWS Requirements Analysis. 

V. A. Burrill. Apr 91, 32p RAL-91-027 


EuroWorkStation (EWS) is a Pee funded by the Eu- 
ropean Commission’s ESPRIT Program, to design and 
build a high power graphics workstation system to rival 
the large US players in the market. It consists of a pow- 
erful general-purpose workstation and a number of 
power. These are linked in hardware terms by a fast 
bus, and in software terms by a distributed operating 
system called CHORUS. The purpose of the require- 
ments analysis was to attempt to look to the future and 
—_ possible EWS/GRACE (GRaphics ACceler- 
ator Engine) applications both with and without the Da- 
taGlove. By having a clear idea of what the machine 
might be used for it was hoped that ensuing work on 
both the hardware and software could be designed so 
as to avoid precluding the development of any future 
applications. It was also intended that the results of the 
analysis be used as input to the design of the Class 
Hierarchy, and that at least one idea be implemented 
as the RAL/GRACE exemplar. The requirements anal- 
ysis was performed in two phases and is detailed cor- 
respondingly in the document in two sections. The first 
oy consisted of a brain-storming session amongst 

AL EWS members in which any and (nearly) all ideas 
were noted together with a broad-brush description. 
This resulted in 21 possible applications, of which eight 
were then selected as being representative selection 
of all the ideas and that also warranted further exami- 
nation as a possible GRACE exemplar. In the second 
phase these eight applications were examined and 
analyzed in more detail. 


158,599 

PB91-224626/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

EWS Class eek 

|. Wilkinson. Apr 91, 30p RAL-91-028 


EuroWorkStation (EWS) is a project funded by the Eu- 
ropean Commission’s ESPRIT Program, to design and 
build a high power graphics workstation system to rival 
the large US players in the market. It consists of a pow- 
erful general-purpose workstation and a number of 
specialist coprocessor boards to provide more appli- 
cation-specific power. These are linked in hardware 
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terms by a fast bus, and in software terms by a distrib- 
uted operating system called CHORUS. The document 
is the result of the literature search and subsequent 
design work done for the C++ Class Hierarchy as 
part of the Interaction Framework. The document con- 
sists of three main sections. The first is a summary of 
ne reading about six Object Oriented toolkits 
(InterViews, NextStep, Xt, ET+ +, the Smalitalk MVC 
triad and NeWS) and one graphics and image synthe- 
sis system (Renderman). Features of particular rel- 
evance and interest to the EWS Class Hierarchy are 
brought out following the description of each system. 
The second section consists of an executive summary 
of the main lessons learned, features to be incorporat- 
ed into the design of the Class Hierarchy and the over- 
all implementation strategy. Finally, the appendix con- 
sists of a listing of the C++ Class Hierarchy design 
prototypes resulting from this reading. The listing is 
highly technical so is included for completeness only. 


158,600 

PB91-224717/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
py Rutherford Appleton Lab. 

FRILLS: An Interactive Least-Squares Fitting Pack- 


age. 
R. Osborn. Jan 91, 31p RAL-91-011 


FRILLS (Fitting of Results InteractiveLy by Least 
Squares) is a subroutine designed to be used in pro- 
grams that perform interactive least-squares fitting of a 
parametrized function to a set of data points. It pro- 
vides a flexible and easy-to-use interface to a least- 
square fitting routine with the minimum of program- 
ming on the user’s part. Section 2 describes all the 
FRILLS commands in detail. A simple example of a 
FRILLS OF is presented and the common blocks 
used by FRILLS are listed. A FRILLS application may 
be written to work as a GENIE function or transform 
command; a description of how to do this is given in 
the appendix along with a sample session and its 
output. 


158,601 

PBS1-224840/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Block Projection Method for Sparse Matrices. 

M. Arioli, |. Duff, J. Noailles, and D. Ruiz. Dec 90, 
33p RAL-90-093 


A block version of Cimmino’s algorithm is described for 
qa sets of consistent sparse linear equa- 
tions. The authors emphasize the case of matrices in 
block tridiagonal form because they assume that the 
general case can be reduced to this form by permuta- 
tions. They show how the basic method can be accel- 
erated by using the conjugate gradient algorithm. This 
acceleration is very dependent on a ont pra | of the 
original system and they discuss several possible par- 
titionings. Underdetermined systems corresponding to 
the subproblems of the partitioned system are solved 
using the Harwell sparse symmetric indefinite solver 
MA27 on an augmented system. These systems are 
independent and can be solved in parallel. An analysis 
of the iteration matrix for the conjugate gradient accel- 
eration leads them to consider rather unusual and 
novel scalings of the matrix that alter the spectrum of 
the iteration matrix to reduce the number of CG iter- 
ations. They have tested the various aspects of their 
algorithm by runs on an eight processor Alliant-FX/80 
on four block tridiagonal systems, two from fluid dy- 
namics simulations and two from the literature. The 
effect of partitioning and scaling on the number of iter- 
ations and overall elapsed time for solution is studied. 
In all cases, they can get an accurate solution with 
rapid convergence. 


158,602 

PB91-225193/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Use of Level 3 BLAS in LU Factorization in a Multi- 
processing Environment on Three Vector Multi- 
processors: The ALLIANT FX/80, the CRAY-2, and 
the IBM 3090 VF. 

M. J. Dayde, and |. S. Duff. c1990, 34p RAL-90-083 


The authors study various implementations of block 
Gaussian elimination on full matrices and examine 
their performance on three parallel computers, the AL- 
LIANT FX/80, the CRAY-2, and the IBM 3090-400/VF. 
These implementations are expressed in terms of 
Level 3 BLAS matrix-matrix kernels. The authors con- 
sider the use of parallel Level 3 BLAS kernels and 


compare the parallelism obtained within the computa- 
tional kernels with that obtained when parallelizing 
over the kernels. They show that the use of parallel 
Level 3 BLAS allows portability without sacrifice of effi- 
ciency, even in a parallel environment, and that high 
speeds can be obtained if tuned versions of the ker- 
nels are available. (Copyright (c) Science and Engi- 
neering Research Council 1990.) 


158,603 

PB91-225219/GAR PC E06/MF E06 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

R-EXEC Guide and Reference. 

B. J. Read. c1990, 89p RAL-90-085 

See also PB88-198403. 


R-EXEC is a relational database management system 
(dbms) developed by the Scientific Databases Section 
within the Central Computing Department of the SERC 
Rutherford Appleton Laboratory. It is primarily intend- 
ed as a tool to aid the handling and processing of ex- 
perimental data. Other, more general, applications are 
not precluded of course. However its rationale is to 
offer a ‘personal’ dbms to technically inclined Users. It 
does not compete with the readily available, large, pro- 
prietary systems directed at the corporate database 
concept of the commercial world. R-EXEC offers a 
convenient way of manipulating structured files in a 
‘Fortran-friendly’ environment. It avoids the complexity 
and all-embracing commitment of a conventional 
dbms. The Guide first introduces the Command Inter- 
face which deals with Files and Processes. The follow- 
ing Section elaborates on various features of the 
system. 


158,604 

PB91-225276/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford —— Lab. 

Growth in Gaussian Elimination with Complete Piv- 


oting. 
N. Gould. 1990, 14p RAL-90-075 


It has been conjectured that when Gaussian elimina- 
tion with complete pivoting is applied to a real n by n 
matrix, the maximum possible growth is n. In the note, 
the author gives a 13 by 13 matrix for which the growth 
is 13.0205. The matrix was constructed by solving a 
large nonlinear programming problem. Growth larger 
than n has also been observed for matrices of orders 
14, 15 and 16. oem gy (c) Science and Engineering 
Research Council 1990.) 


158,605 

PB91-226092/GAR PC E07/MF E07 
Cambridge Univ. (England). Dept. of Engineering. 
Polyex: A Functional Database Programming Envi- 
ronment: Definition and Functional fication. 
J. D. M. Kinyua. 1991, 95p CUED/F-INFENG/TR-68 


Polyex is an *POER) eangusge. functional database 


programming (FDBP) language environment for the 
computer aided control system design (CACSD), and 
computer aided engineering (CAE) in general. It is a 
high level declarative programming language based on 
the functional programming paradigm and an ex- 
tended functional data model for database semantic 
modelling. The language has built-in types based on 
concepts familiar to the control engineer and a graphi- 
cal user interface is provided for user-friendly interac- 
tion. Polyex is also a general purpose programming 
language in the sense that, users not interested in the 
application-oriented features can use the language un- 
aware of such features, but will find them useful when 
the need arises. The functional specification provides 
the basis for the software engineering process and is 
subject to revision from time to time. 


158,606 

PB91-226126/GAR PC A04/MF A01 
Scientific Computing Associates, Inc., New Haven, CT. 
High Level Language Programming and Automat- 
ed Mapping to Multiprocessors. 

D. E. Foulser. 7 Oct 88, 53p NSF/ISI-88145 

Grant NSF-ISI8760956 

Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


Crystal is a very high level language in which a user 
program resembles a concise formal mathematical de- 
scription. During the feasibility study, researchers: ac- 
complished a port of the Crystal compiler from the Intel 





mpenne to the Encore Multimax; performed a de- 
tailed study of the performance of the Crystal run-time 
system in the context of a realistic class of model prob- 
lems; and evaluated the ability of programmers to 
learn Crystal and to write correct code in this very high 
level language. Very high-level language algorithm 
specification promises to be a crucial factor in the en- 
hancement of software reliability. The integrated 
system will facilitate the development of large complex 
pr epee software systems that will execute 
efficiently on massively parallel architectures. Such a 
system would be useful in a large variety of scientific 
and medical applications. 


158,607 

TIB/A91-00930/GAR PC E09 
— Univ. (Germany, F.R.). Fakultaet fuer Infor- 
matik. 

— consistency control in deductive data- 


ses. 
G. Moerkotte, and P.C. Lockemann. Jan 90, 28p 
Karlsruhe Universitaet, Fakultaet fuer Informatik. In- 
terner Bericht, no. 3/90. 


Classical treatment of consistency violations is to back 
out a database operation or transaction. In applica- 
tions with large numbers of fairly complex consistency 
constraints this clearly is an unsatisfactory solution. In- 
stead, if a violation is detected the user should be give 
a diagnosis of the constraints that failed, a line of rea- 
soning on the cause that could have led to the viola- 
tion, and suggestions for a repair. The problem is par- 
ticularly complicated in a deductive database system 
where failures may be due to an inferred condition 
rather than simply a stored fact, but the repair can only 
be applied to the underlying facts. The paper presents 
a system to provide this kind of support. It concen- 
trates on the concepts and ideas underlying the ap- 
proach and an appropriate system architecture and 
user guidance, and sketches some of the heuristics 
used to - in performance. Completeness proofs as 
well as discussions of correctness and computational 
complexity of the solutions can be found elsewhere. 
(orig.). (TIB: RA 2045(1990,3).) (Copyright (c) 1991 by 
FIZ. Citation no. 91:000930.) 
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158,608 
N91-25158/7/GAR PC A10/MF A03 
Georgia Inst. of Tech., Atlanta. 

Time-Domain Finite Elements in imal Control 
with lication to Launch-Vehicle Guidance. 

PhD. Thesis. 

R. R. Bless. May 91, 213p NAS 1.26:4376, NASA- 
CR-4376 

Contract NAG1-939 


A time-domain finite element method is developed for 
optimal control problems. The theory derived is gener- 
al enough to handle a large class of problems includ- 
ing optimal control problems that are continuous in the 
states and controls, problems with discontinuities in 
the states and/or system equations, problems with 
control inequality constraints, problems with state in- 
equality constraints, or problems involving any combi- 
nation of the above. The theory is developed in such a 
way that no numerical quadrature is necessary regard- 
less of the degree of nonlinearity in the equations. 
Also, the same shape functions may be employed for 
every problem because all strong boundary conditions 
are transformed into natural or weak — condi- 
tions. In addition, the resulting nonlinear algebraic 
equations are very sparse. Use of sparse matrix solv- 
ers allows for the rapid and accurate solution of very 
difficult optimization problems. The formulation is = 
plied to launch-vehicle trajectory optimization pro! 
lems, and results show that real-time optimal guidance 
is realizable with this method. Finally, a general prob- 
lem solving environment is created for solving a large 
class of optimal control problems. The algorithm uses 
both FORTRAN and a symbolic computation program 
to solve problems with a minimum of user interaction. 
The use of symbolic computation eliminates the need 
for user-written subroutines which greatly reduces the 
setup time for solving problems. 


158,609 

N91-25437/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 


COMPUTERS, CONTROL & INFORMATION THEORY 


Identification of Observer/Kaiman Filter Markov 
Parameters: and Experiments. 

J. Juang, M. Phan, L. G. Horta, and R. W. Longman. 
Jun 91, 30p NAS 1.15:104069, NASA-TM-104069 
Presented at the Aiaa Guidance, Navigation, and Con- 
trols Conference, New Orleans, LA, 12-14 Aug. 1991. 


An algorithm to compute Markov parameters of an ob- 
server or Kalman filter from experimental input and 
output data is discussed. The Markov parameters can 
then be used for identification of a state space repre- 
sentation, with associated Kalman gain or observer 
gain, for the purpose of controller design. The algo- 
rithm is a non-recursive matrix version of two recursive 
algorithms developed in previous works for different 
purposes. The relationship between these other algo- 
rithms is developed. The new matrix formulation here 
gives insight into the existence and uniqueness of so- 
lutions of certain equations and gives bounds on the 
proper choice of observer order. It is shown that if one 
uses data containing noise, and seeks the fastest pos- 
sible deterministic observer, the deadbeat observer, 
one instead obtains the Kalman filter, which is the fast- 
est possible observer in the stochastic environment. 
Results are demonstrated in numerical studies and in 
experiments on an ten-bay truss structure. 


158,610 

N91-25696/6/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Distributed Fault-Detection and Diagnosis System 
Using on-Line Parameter Estimation. 

T. Guo, W. Merrill, and A. Duyar. 1991, 8p NAS 
1.15:104433, E-6271, NASA-TM-104433 

Presented at the International Symposium on Distribut- 
ed Intelligence Systems, Arlington, VA, 13-15 Aug. 
1991; Sponsored by the International Federation of 
Automatic Control Technical Committee on Systems 
Engineering. 


The development of a model-based fault-detection 
and diagnosis system (FDD) is reviewed. The system 
can be used as an —— part of an intelligent control 
system. It determines the faults of a system from com- 
parison of the measurements of the system with a 
priori information represented by the model of the 
system. The method of modeling a complex system is 
described and a description of diagnosis models which 
include process faults is presented. There are three 
distinct classes of fault modes covered by the system 
performance model equation: actuator faults, sensor 
faults, and performance radation. A system equa- 
tion for a complete model that describes all three 
classes of faults is given. The strategy for detecting 
the fault and estimating the fault parameters using a 
distributed on-line parameter identification scheme is 
presented. A two-step approach is proposed. The first 
step is composed of a group of hypothesis testing 
modules, (HTM) in parallel processing to test each 
class of faults. The second step is the fault diagnosis 
module which checks all the information obtained from 
the HTM level, isolates the fault, and determines its 
magnitude. The proposed FDD system was demon- 
strated re applying it to detect actuator and sensor 
faults added to a simulation of the Space Shuttle Main 
pe The simulation results show that the proposed 
FDD system can adequately detect the faults and esti- 
mate their magnitudes. 


158,611 

PBS1-226050/GAR PC E07/MF E07 
Cambridge Univ. (England). amt. of Engineering. 
Contro! of the Euler-Bernoulli Beam. 

J. J. Shifman, and F. Faliside. Apr 91, 59p CUED/F- 
INFENG/TR-64 


A controller for the Euler-Bernoulli beam is derived 
using a Lyapunov function approach. The controller is 
straightforward to design as its parameters can be 
chosen to balance the gross motion of the beam and 
the vibration superimposed on it. Asymptotic trajectory 
tracking is guaranteed for smooth initial conditions 
and, in the limiting case of a rigid beam, the controller 
reduces to a proportional feedback law. Techniques 
are presented for performing end point tracking and for 
measuring the required feedback information. Simula- 
tion results are used to demonstrate the performance 
that can be achieved and how parameters can be se- 
lected. The approach used to derive the controller is 
not necessarily constrained to linear systems and so 
one of its attractions is that it could, in principle, be 
used for multi-link flexible robot systems. 


158, 


612 
PBS 1-226068/GAR PC E06/MF E06 


Information Processing Standards 


Cambridge Univ. (England). Dept. of Engineering. 
Direct Control Method for a Class of 
System Using Neural Networks. 

E. Tzirkel-Hancock, and F. Fallside. Mar 91, 28p 
CUED/F-INFENG/TR-65 


A direct control scheme for a class of continuous time 
nonlinear systems using neutral networks is present- 
ed. The objective of control is to track a desired refer- 
ence signal. The objective is achieved through input/ 
output linearization of the system with neural networks. 
The network learning is based on a stability type algo- 
rithm in which learning and control take place simulta- 
neously. The method is analyzed in light of its close 
relation to adaptive control methods. The analysis pro- 
vides an interesting bridge between weil studied, rigor- 
ous adaptive control methods and the field of neural 
network training. In particular, the importance of the 
property of persistent excitation and its implications to 
learning with networks of localized receptive fields is 
discussed. 


Information Processing Standards 


158,613 

FIPS PUB 100-1/GAR PC A03 

National Inst. of Standards and Technology (NCSL), 

Gaithersburg, MD. 

Interface between Data Terminal Equipment (DTE) 

and Data Circuit-Terminating Equipment (DCE) for 
tion with Packet-Switched Data Networks 

(PSDN), or between Two DTEs, by Dedicated Cir- 

cuit. Category: Hardware Standard. Subcategory: 

Data Transmission. 

Final rept. 

c1989, 24p 

Also pub. as American National Standards Inst., New 

York rept. no. ANSI-X3.100-1989. Supersedes FIPS 

PUB 100. Prepared in cooperation with American Na- 

tional Standards Inst., New York. ° 

Three ring vinyl binder also available; North American 

Continent price $7.00; all others write for quote. 


The Federal Information Processing Standard (FIPS) 

ifies the interface between data terminating 
equipment (DTE) such as automated data processing 
(ADP) equipment and telecommunication system ter- 
minal equipment, and data circuit-terminating equip- 
ment (DCE) for operation in the packet mode on 
packet-switched data networks (PSDN), or between 
two DTEs, by dedicated circuit. The revised standard 
adopts American National Standard ANSI X3.100- 
1989 which in turn adopts CCITT Recommendation X- 
25-1988 developed by the Consultative Committee on 
International Telephone and Telegraph, and ISO 7776- 
1986 and ISO 8208-1987 developed by the Interna- 
tional Organization for Standardization. The revision 
supersedes FIPS 100/FED-STD 1041. More detailed 
specifications on the applicable interface points for the 
standard in an Integrated Services Digital Network 
(ISDN) environment will be developed for a future FIPS 
for ISDN. 


158,614 

FIPS PUB 160/GAR PC E15 
National Inst. of Standards and Technology (NCSL), 
Gaithersburg, MD. 

American National Standard for C. Category: Soft- 
ware Standard. Subcategory: Programming Lan- 


Pinal rept. 


K. A. Miles. c1990, 361p 

Also pub. as American National Standards Inst., New 
York rept. no. ANSI-X3.159-1989. Prepared in coop- 
eration with American National Standards Inst., New 
Y 


ork. 
Three-ring vinyl binder also available; North American 
Continent price $7.00; all others write for quote. 


The publication announces the adoption of American 
National Standard for C, ANSI X3.159-1989, as a Fed- 
eral Information Processing Standard (FIPS). The 
American National Standard for C specifies the form 
and establishes the interpretation of programs written 
in the C programming language. The Pp mse of the 
standard is to promote portability of C programs for 
use on a variety of data processing systems. The 
standard is for use by implementors as the reference 
authority in developing compilers, interpreters, or other 
forms of high level language processors; and by other 
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Information Processing Standards 


computer professionals who need to know the precise 
syntactic and semantic rules adopted by ANSI. 


158,615 

FIPS PUB 161/GAR PC A02 
National Inst. of Standards and Technology (NCSL), 
pase ag MD. 

Electronic Data Interchange (EDI). Category: Soft- 
ware Standard. Subcategory: Electronic Data 
Interchange. 

Final rept. 

R. G. Saltman. 29 Mar 91, 10p 

Three ring vinyl binder also available; North American 
Continent price $7.00; all others write for quote. 


The publication announces the adoption, as a Federal 
Information Processing Standard, of recognized na- 
tional and international standards for EDI. In EDI, data 
that would be traditionally conveyed on r docu- 
ments are transmitted or communicated electronically 
according to established rules and formats. The data 
that are associated with each type of functional docu- 
ment, such as a purchase order or invoice, are trans- 
mitted together as an electronic message. The format- 
ted data may be transmitted from originator to recipi- 
ent via telecommunications or physically transported 
on electronic storage media. 


Pattern Recognition & Image 
Processing 


158,616 

AD-A237 544/2/GAR PC A04/MF A01 
Mathematical Technologies, Inc., Providence, RI. 
Development of Laser Radar ATR Algorithms: 
Phase 2. Military Objects. 

Final rept. 1 Sep 89-30 Sep 90. 

E. Bienenstock, D. Geman, S. Geman, and D. E. 
McClure. 31 Oct 90, 67p 

Contract DAALO2-89-C-0081 


Under this contract, MTI has developed a software 
system for the automatic recognition of military targets 
occurring in laser radar range data. The algorithm is 
designed to operate over a variety of scenarios: the 
—_— may occur in multiple numbers and aspects, 
and may be partially occluded due to other vehicles, 
irregularities in the terrain, or background clutter. The 
particular algorithm delivered to CNVEO under this 
contract is configured to detect and classify three par- 
ticular targets (M35, M60, M113), but the system is 
based on very general principles concerning invariant 
rigid body object recognition and easily extended to 
additional targets, clutter types, sensor effects, and 
degrees of freedom in the viewing angles. In fact, this 
work represents an enhancement and special purpose 
implementation of a generic object recognition system 
developed at MTI. Initially, this system was developed 
for the classification of two-dimensional shapes in 
highly degraded, visible light intensity data; in particu- 
lar, optical character recognition served as a conven- 
ient and challenging prototype problem, and MTI has 
now developed a commercially viable software prod- 
uct capable of accurate identification of printed char- 
acters in noisy and cluttered images, such as high 
magnification photographs of alphanumeric identifica- 
tions on silicon wafers. 


158,617 

PB91-224220/GAR PC A05/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Dept. of Weapon Systems, Effects and Protection. 
Kort introduktion till Teorin foer Moensterigen- 
kaenning (Short Introduction to the Theory of Pat- 
tern Recognition). 

J. W. C. Robinson. Apr 91, 83p FOA-C-20839-2.2 
Text in Swedish; summary in English. 


The report is a survey of and introduction to the theo- 
retical methods used in the field of pattern recognition 
and classification. Treated in particular are various 
forms perceptrons and their learning methods, and 
neural networks. Probabilistic methods are treated as 
well, the emphasis being on a fairly detailed derivation 
of the Bayesian theory of classification. 


158,618 

PB91-225375/GAR PC E06/MF E06 
Selskapet for Industriell og Teknisk Forskning, Trond- 
heim (Norway). Div. of Industrial Mathematics. 
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nen of Images by Using Statistical Meth- 


Ss. 
F. Godtliebsen. 5 Dec 90, 83p STF10-A90008, ISBN- 
82-595-5933-1 


Performance evaluation is given a general description. 
An evaluation of the Gaussian filter is performed. Maxi- 
mum entropy is also applied to magnetic resonance 
images. Preliminary results about automatic edge de- 
tection in heart movie sequences are described. A new 
method for noise reduction is introduced. The idea in 
the approach is to estimate the grey values from the 
simultaneous configuration in the window under study. 


158,619 

PB91-226043/GAR PC E06/MF E06 
Cambridge Univ. (England). Dept. of Engineering. 
Subspace Approach to Invariant Pattern Recogni- 
tion Using Hopfield Networks. 

A. H. Gee, S. V. B. Aiyer, and R. W. Prager. 11 Apr 
91, 17p CUED/F-INFENG/TR-62 


The work is concerned with a pattern recognition 
system which uses a method of subspace projection to 
compare n-point template and unknown patterns. The 
system is intrinsically invariant to linear transforma- 
tions, though dependent on the relative ordering of the 
points within the template and unknown. However, in- 
variance to point ordering may be added through the 
use of a Hopfield network as an optimization tool. Find- 
ing the correct point ordering is formulated as a com- 
binatorial optimization problem, and then mapped onto 
a modified Hopfield network for solution. The overall 
pattern recognition system is successfully used to rec- 
ognize instances of the ten handwritten digits. The re- 
sults confirm that the system is invariant to both linear 
transformations and point ordering. 


General 


158,620 

AD-A237 107/8/GAR PC A08/MF A02 
Carnegie-Mellon Univ., Pittsburgh, PA. Center for Ex- 
cellence in Optical Data Processing. 

Multitarget Tracking Using Optical Processing. 
Annual rept. 

D. Casasent. 1 Feb 91, 157p 


Our work concerns multitarget tracking (MTT) for SDI 
using optical processing. Our 3 layer system: detec- 
tion, track initiation, and tracking was detailed in prior 
reports. Our present work involves a modified optical 
correlator and a new algorithm for detection, Hough 
transform extensions for track initiation, and new M 
data and algorithms. We now provide an overview of 
this work with details given in associated chapters. 


158,621 

AD-A237 140/9/GAR PC A03/MF A01 
Naval Ocean Systems Center, San Diego, CA. 
Least-Squares Learning and Approximation of 
Posterior Probabilities on Classification Problems 
by Neural Network Models. 

Professional paper. 

P. A. Shoemaker, M. J. Carlin, R. L. Shimabukuro, 
and C. E. Priebe. May 91, 11p 


We consider multilayer neural network models which 
are applied to stochastic classification problems and 
are trained with error back propagation methods. Ex- 
pectations for network outputs are weighted least- 
squares approximations to posterior probabilities for 
the classes (Gish 1990; Shoemaker, forthcoming; 
White 1981). In an empirical study, networks were 
trained on small benchmark problems with known 
probability density functions, using training data com- 
prising random samples generated according to those 
functions. Expected classification accuracy and good- 
ness of fit of network outputs to posterior class prob- 
abilities were subsequently evaluated. Classification 
performance near the Bayes optimum was obtained 
for each problem, and fits to posterior class probabil- 
ities were judged reasonable, with root-mean-expect- 
ed-square differences between outputs and probabil- 
ities below 0.05 seen in individual networks for both 
problems. 


158,622 
AD-A237 270/4/GAR 
JAYCOR, Vienna, VA. 


PC A03/MF A01 


User’s Guide to the (NCARAI) Artificial Intelligence 
Technical Library. 

Memorandum rept. 

C. J. Wiley. 12 Jun 91, 12p NRL-MR-6842 


The Navy Center for Applied Research in Artificial In- 
telligence (NCARAI) Technical Library is a collection 
dedicated to the field of artificial intelligence research. 
This guide outlines services available at the library, 
which include a circulating and reference book collec- 
tion, technical reports, journals, microfiche, and micro- 
computer software. The guide discusses briefly online 
search and retrieval systems available and provides a 
listing of current periodical holdings. 


158,623 

AD-A237 388/4/GAR PC A05/MF A01 
Naval Underwater Systems Center, New London, CT. 
New London Lab. 

Spectra and Covariances for ‘Classical’ Nonlinear 
Signal Processing Problems Involving Class A 
Non-Gaussian Noise. 

Progress rept. 

A. H. Nuttall, and D. Middleton. 21 May 91, 87p Rept 
no. NUSC-TR-8887 


Because of the critical role of non-Gaussian noise 
processes in modern signal processing, which usually 
involves nonlinear operations, it is important to exam- 
ine the effects of the latter on such noise and the ex- 
tension to added signal inputs. Here, only non-Gaus- 
sian (specifically Class A) noise inputs, with an additive 
Gaussian component, are considered. The classical 
problems of zero-memory nonlinear (ZMNL) devices 
serve to illustrate the approach and to provide a variety 
of useful output statistical quantities, e.g., mean or dc 
values, mean intensities, covariances, and their asso- 
ciated spectra. Here, Gaussian and non-Gaussian 
noise fields are introduced, and their respective tem- 
poral and spatial outputs are described and numerical- 
ly evaluated for representative parameters of the noise 
and the ZMNL devices. 


158,624 

AD-A237 475/9/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Lab. for 
Computer Science. 

Counting Networks. 

Technical rept. 

J. Aspnes, M. Herlihy, and N. Shavit. Jun 91, 35p 
Rept no. MIT/LCS/TM-451 

Contract N00014-91-J-1046 


Many fundamental multiprocessor coordination prob- 
lems can be expressed as counting problems: proc- 
esses must cooperate to assign successive values 
from a given range, such as addresses in memory or 
destinations on an interconnection network. Conven- 
tional solutions to these problems perform poorly be- 
cause of synchronization bottlenecks and high 
memory contention. Motivated by observations on the 
behavior of sorting networks, we offer a completely 
new approach to solving such problems. We introduce 
a new class of networks called counting networks, i.e., 
networks that can be used to count. We give two 
counting network constructions of depth log square n, 
using n log square n gates, avoiding the sequential 
bottlenecks inherent to former solutions, and substan- 
tially lowering the memory contention. Finally, to show 
that counting networks are not merely mathematical 
creatures, we provide experimental evidence that they 
outperform conventional synchronization techniques 
under a variety of circumstances. 


158,625 

AD-A237 498/1/GAR 

SRI International, Menlo Park, CA. 
Persistent Data/Knowledge Base. 
Final rept. Oct 88-Dec 90. 

D. Hsieh, and T. Lunt. Jun 91, 71p RL-TR-91 -72 
Contract F30602-88-C-0142 


The Persistent Data/Knowledge Base (PDKB) project 
is a research effort funded by Rome Laboratory and 
conducted at the Computer Science Laboratory of SRI 
International. The main goal of this effort was to 
design/develop persistent object storage techniques 
capable of handling multiple data objects in a distribut- 
ed information processing environment. The objective 
of this effort was to perform an investigation and eval- 
uation and to develop and verify a top level system/ 
segment design specification for a persistent object- 
oriented data/knowledge base system using tech- 
niques for (1) reliable and efficient access to data/ 
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knowledge bases, (2) increased programmer/user 
productivity, and (3) integrated hyper-media data 
yi s. Techniques that were investigated include Al/ 

workstations, object representation including multi- 
media databases, temporal change management, per- 
sistent object storage media, spatial databases, and 
massive memory data/knowledge systems. The con- 
tribution is a highly intelligent technique for managing 
very large main memory or traditional secondary stor- 
age = in a multimedia information system envi- 
ronment. 


158,626 
N91-25641/2/GAR PC A03/MF A01 
Houston Univ. at Clear Lake City, TX. 

Expert System Training and Control Based on the 
Fuzzy Relation Matrix. 

Final Report. 

J. Ren, and T. B. Sheridan. 1 Jun 91, 35p NAS 
1.26:188605, NASA-CR-188605 

Contract NCC9-16 


Fuzzy knowledge, that for which the terms of reference 
are not crisp but overlapped, seems to characterize 
human expertise. This can be shown from the fact that 
an experienced human operator can control some 
complex plants better than a computer can. Proposed 
here is fuzzy theory to build a fuzzy expert relation 
matrix (FERM) from given rules or/and examples, 
either in linguistic terms or in numerical values to mimic 
human processes of perception and decision making. 
The knowledge base is codified in terms of many im- 
plicit fuzzy rules. Fuzzy knowledge thus codified may 
also be compared with explicit rules specified by a 
human expert. It can also provide a basis for modeling 
the human operator and allow comparison of what a 
human operator says to what he does in practice. Two 
experiments were performed. In the first, control of 
liquid in a tank, demonstrates how the FERM knowl- 
edge base is elicited and trained. The other shows how 
to use a FERM, build up from linguistic rules, and to 
pee an inverted pendulum without a dynamic 
model. 


158,627 

N91-25700/6/GAR PC A08/MF A02 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Constraint Reasoning with Incomplete Knowl- 
edge: The Tolerance Propagation Approach. 
Doctoral thesis. 

wa cJan 91, 173p VTT-72, ISBN-951-38- 
Sponsored by Technology Development Center, Dec; 
Finnish Ptt; Nokia Research Center; Vtkk; Waertsilae 
Marine; Science and Technology Agency; Finnish Cul- 
tural Foundation. 


Representational and computational problems arising 
in the Constraint Satisfaction Problem (CSP) formula- 
tion used in artificial intelligence, where the variables 
related by the constraints may be initially unknown 
within their domains but are assumed to have some 
exact value in each solution, are addressed. It is 
argued that the problem can be solved by generalizing 
the CSP formulation into what is called tolerance con- 
straint satisfaction problem. A new reasoning scheme 
for solving the tolerance CSP, Tolerance Propagation 
(TP), is designed and implemented. The idea of the 
tolerance approach is to aim at and reason with solu- 
tions and value assignments in which variables refer to 
sets and intervals, i.e., to tolerances, instead of exact 
values. This makes it possible to represent and reason 
with incomplete and partly inconsistent knowledge in a 
well defined way. Application of the scheme to propo- 
sitional logics leads into logical tolerance (constraint) 
systems that can be used to produce more intuitive re- 
sults than ordinary two, muitiple, or multivalued logics 
when dealing with incomplete knowledge. Applications 
of tolerance systems include numerical equation solv- 
ing, consistency maintenace systems, support for 
mixed initiative consultation mode in expert systems, 
and support for stepwise refinement in problem solv- 
ing. 


158,628 

N91-25743/6/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Nested Monte Carlo Study of Random Packing on 
the Sphere. 

R. P. C. Rodgers, and A. J. Baddeley. cJul 90, 20p 
CWI-BS-R9023, ETN-91-99352 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


Two random sequential packing processes in which 
spheres of unit radius are randomly attached to the 


surface of a fixed unit sphere are considered. Inde- 
pendent random spheres are generated and added 
successively, provided there is no overlap with previ- 
ous spheres. In the first model, the process stops 
when a trial sphere intersects one of the previously ac- 
cepted spheres. In the second model, ‘random se- 
quential packing’, any such overlapping trial sphere is 
described and the next random sphere is tried, until it 
is impossible to add any further spheres. Previous 
workers have conjectured convincingly that no exact 
analytical solution is possible for this type of problem. 
Monte Carlo simulation are used to estimate transi- 
tions probabilities for the two models. Because some 
probabilities are extremely small, a simulation using in- 
dependent repetitions of the model would be ineffi- 
cient. A branching process of conditionally binomial 
trials is designed and over 10 to the 8th power trials on 
a supercomputer are performed. 


158,629 


N91-25746/9/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Bounds for the Internal Availability Distribution. 

P. Wartenhorst. cOct 90, 12p CWI-BS-R9031, ETN- 
91-99360 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


Bounds are presented for the interval availability distri- 
bution of a two state single component system which 
alternates between ‘up’ and ‘down’ state. Numerical 
computation is considered for the case in which both 
up and down times are distributed according to mixed 
Erlang distributions. Some numerical examples are 
presented and the results are compared with those ob- 
tained from the uniformization technique. 


158,630 

N91-25754/3/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
New Lower and Upper Bounds for Scheduling 
around a Small Common Due Date. 

J. A. Hoogeveen, H. Oosterhout, and S. L. 
Vandevelde. cOct 90, 14p CWI-BS-R9030, ETN-91- 
99359 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


Suppose a set of n jobs has to be scheduled on a 
single machine, which can handle no more than one 
job at a time. The problem is to find a schedule that 
minimizes the sum of deviations of the job completion 
times from a given common due date that is smaller 
than the sum of the processing times. This problem is 
known to be NP hard. There exists a pseudo polynomi- 
al algorithm that is able to solve instances up to 1000 
jobs. Branch and bound algorithms can solve in- 
stances up to only 25 jobs. Lagrangian relaxation is 
applied to find new lower and upper bounds that coin- 
cide for virtually all instances with n not too small. Both 
bounds are computed in O (n log n) time. For the case 
that these bounds do not concur, refinements of the 
bounds are presented which are obtained by solving a 
subset sum problem to optimality by a pseudo polyno- 
mial algorithm; this subset sum problem is of consider- 
ably smaller dimension than the common due data 
problem. Extension of the lower bounding approach 
and the heuristic to the problem where all early com- 
pletions are weighted by a common weight alpha and 
all late completions by a common weight beta is 
shown. 


158,631 

PB91-222638/GAR PC A08/MF A02 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. 

U.S. Department of Health and Human Services’ 
Automated Information Systems Security Program 
Handbook. 

E. Roback. Jul 91, 156p NISTIR-4636 


The Interagency Report presents the U.S. Department 
of Health and Human Services’ (HHS) Automated In- 
formation Systems Security Program Handbook which 
provides a comprehensive description of the program 
elements which comprise HHS’s approach to comput- 
er security. Among the varied items included are: secu- 
rity policy and responsibilities, security level designa- 
tors, security level requirements, security administra- 
tion, risk management, contingency planning, person- 
nel security, facility security, application systems and 
data security, personal computers, data communica- 
tions, and acquisitions and contracts. 
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158,632 

PB91-226076/GAR PC E06/MF E06 
Cambridge Univ. (England). Dept. of E: — 
Kno without Modality: Simplified Chrono- 


logical Ignorance. 
C. MacNish. 1991, 14p CUED/F-INFENG/TR-66 


Shoham’s Chronological Ignorance (Cl) formalism has 
received much attention for its promise in solving 
causal reasoning problems. The success of the for- 
malism is achieved by imposing a partial order on 
Kripke interpretations for modal theories of temporal 
knowledge. The author shows that the use of modal 
logic for representing knowledge in the context is un- 
necessary, and that the same result can be achieved 
using truth valuations on classical propositional logic. 
He su ts a convenient truth functional alternative 
to modal logic and provides an equivalent nonmodal 
framework for causal Cl theories. 


158,633 
PB91-800979/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 

Multilevel Security: Computers and Data Networks. 
January 1984-October 1991 (Citations from the 
NTIS Database). 

Rept. for Jan 84-Oct 91. 

Sep 91, 50p 

Supersedes PB90-855776. 


The bibliography contains citations concerning the 
protection of information within a computer or network 
in a multi-user environment. The security system pro- 
tects information of differing classifications when used 
by personnel with different clearances. Access is con- 
trolled to the computer and to information levels within 
the computer. The security system works with both 
trusted and not trusted computers in a network. (Con- 
tains 175 citations with title list and subject index.) 
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AD-A237 219/1/GAR PC A02/MF A01 
Science Applications International Corp., San Diego, 
C 


Summary Final Report for Task 2A, Task 3A and 
Task 3B (Contract N00014-87-C-6028, Science Ap- 
lications International Corporation). 
. Saporito. 1988, 8p SBI-AD-E040 032 
Contract N00014-87-D-6028 


No abstract available. 


158,635 

AD-A237 220/9 Not available NTIS 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Numerical Air/Sea Environmental Prediction. 
Journal article. 

J. J. Jensen, and J. Hovermale. 1991, 12p NOARL- 
JA-400-031-91, SBI-AD-E040 015 : 
Availability: Pub. in OCEANUS, v33 n4 p40-48 Winter 
1990/91. Available only to DTIC users. No copies fur- 
nished by NTIS. 


Through the ages, weather has been the mariner’s 
greatest ally and most ferocious adversary. Seafarers 
have always been mindful of the weather, good and 
bad, and the sailors of the U.S. Navy are no exception. 
In many ways, the Navy is more sensitive to environ- 
mental conditions today than it was a generation ago, 
even though the platforms and sensors are far more 

le than they have ever been. This seeming con- 
tradiction results from the advancing nature of the 
threat the Navy must counter. Today’s threat is faster, 
more lethal, and quieter with respect to the environ- 
ment. Stealth technology and submarine-quieting ef- 


November 1, 1991 97 





DETECTION & COUNTERMEASURES 


Acoustic Detection 


forts complicate efforts to detect an enemy and to pro- 
tect our own ships, planes, submarines, and people. 


158,636 


AD-A237 342/1/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 
Relaxation Method Applied to LOFARGRAM. 
Master’s thesis. 

Y. H. Yang. Jun 90, 73p 


The term LOFAR is defined as ‘search technique using 
omnidirectional sonobuoys’. It is an acronym for Low 
Frequency Analysis and Recording. When the signal to 
noise ratio is low, the detection of a track in a lofar- 
gram by computer is difficult. Actually, operators often 
face this kind of problem when detecting an acoustic 
signature in the noisy sea environment. Furthermore, 
operators must keep on tracking lofargram to identify a 
given target. This problem could be handled by the au- 
tomation of lofargram processing using filtering or 
image processing techniques. This technique will sup- 
press the background and emphasize the spectral 
lines in the lofargram. Targets can be tracked by an 
automatic lofargram processing system up to a certain 
point at which the system should alarm the operator. 
The enhancement processing of lofargrams using a re- 
laxation method could be one part of the automatic 
system of lofargram processing to provide available 
target information for good decisions. The objective of 
this thesis is to enhance spectral lines of the lofargram 
by using the relaxation method which is an iterative ap- 
proach to line detections. 


158,637 


PATENT-4 998 224 Not available NTIS 
Department of the Navy, Washington, DC. 

System for Providing improved Reverberation 
Limited Sonar Performance. 

Patent. 

M. M. Hundt. Filed 1 Oct 84, patented 5 Mar 91, 10p 
AD-D014 906/2, PAT-APPL-6-700 984 

Supersedes PAT-APPL-6-700 984. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


Apparatus and method for providing increased gains in 
detection and classification of active sonar targets 
while concurrently preventing target cognizance of de- 
tection. Operation starts with transmission of a se- 
quence of FM slides as subpulses alternately up slide, 
down slide, up slide, etc., while ne randomly the 
start frequency of each. Subpulse lengths shorts 
enough to avoid overlap of echoes from multiple major 
reflectors are used. Each slide is started at a random- 
ized frequency. Just enough bandwidth is used on 
each slide to achieve the range resolution desired for 
perees 5 Considering only the individual subpulse 
bandwidth, subpulses are transmitted throughout the 
systems total bandwidth. Enough subpulses are trans- 
mitted to achieve the bandwidth/time product desired 
for searching. 


158,638 


PB91-224246/GAR PC A03/MF A01 

Foersvarets Forskningsanstalt, Stockholm (Sweden). 

Dept. of Weapon Systems, Effects and Protection. 

Nagra Metoder foer Digital Demoduiering av FM- 
naler (Some Methods for Digital-Data lu- 

la of FM-Signals). 

|. Nedgard, B. Nilsson, and E. Sangfeldt. May 91, 

45p FOA-C-20841-2.2 

Text in Swedish; summary in English. 


Methods based on the Hilbert transform, autoregres- 
sive (AR) modeling, and the Fourier transform have 
been developed for digital-data frequency demodula- 
tion of hydroacoustic signal received from some active 
sonar system. The aim is to demodulate unknown 
narrow-band signals without any a priori knowledge of 
their carrier frequency or bandwidth. Thus, the instan- 
taneous frequency could be estimated without any 
prior transformation to baseband. To this end, the Hil- 
bert- and AR-methods seem to perform well in addition 
to being computationally efficient. A possible applica- 
tion could be the improvement of existing intercept 
sonars. 
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AD-A237 129/2/GAR PC A05/MF A02 
Defence Research Establishment, Ottawa (Ontario). 
Communications Electronic Countermeasures: An 
Overview. 

J. D. Hooper. Dec 90, 97p Rept no. DREO-1074 


This report presents a review of the requirements and 
methods for technically effective communications jam- 
ming. An equation to determine technical jamming ef- 
fectiveness is introduced. The equation allows calcula- 
tion of the jammer-to-signal (J/S) ratio at the target re- 
ceiver. The equation requires knowledge of the 
jammer power and the power of the target transmitter, 
the antenna gains over the jammer-receiver link and 
the transmitter-receiver link, and the path loss be- 
tween the jammer and receiver and the transmitter and 
receiver. There is an overview of the methods to deter- 
mine path loss. If the J/S ratio required to jam a link is 
calculated, the technical effectiveness of a particular 
jamming scenario can be determined because thresh- 
olds of J/S ratio required for jamming are tabulated. An 
overview of the types of communications electronic 
countermeasures, their implementations and_ their 
problems is also included. Both jamming and decep- 
tion techniques are discussed. 
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158,640 

AD-A237 106/0/GAR 

Rockwell International, Anaheim, CA. 
Multi-Sensor Feature Level Fusion. 
Final rept. 

22 May 91, 15p 

Grant DAABO7-88-C-F205 


The Multi-Sensor Feature Level Fusion (MSFLF) pro- 
gram is intended to improve automatic target recogni- 
tion (ATR) performance by the use of multi-sensor fea- 
ture techniques. MSFLF algorithms are evaluated 
using multi-sensor (8-12m FLIR, 94GHz MMW radar 
and 10.6 micrometer CO2 laser radar) data and image- 
ty. This report gives the results of target detection and 
identification using the MSFLF training IR imagery. A 
set of image quality measures are defined and comput- 
ed over the imagery. These quality measures suggest 
that performance should be better for the training im- 
eons than for the test imagery. An overview of the 
FLIR and MMW radar algorithms, detailed descriptions 
of the IR target detection and identification algorithms 
are presented in a separate proprietary report. 
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AD-A237 141/7/GAR PC A03/MF A01 
— Information and Analysis Center, Ann Arbor, 


Investigation of Techniques for Accrediting Surro- 
gate Targets. 

Interim rept. Apr-Dec 90. 

A. J. Larocca. Mar 91, 12p Rept no. IRIA-213380-1-T 


This Interim Report describes a major part of the effort 
in the first year of a two-year task known as an Investi- 
gation of Techniques for Accrediting Surrogate Tar- 
gets. It discusses the makeup of the major product, 
which is a state-of-the-art report consisting of ten 
chapters focussed on the subject of accreditation. The 
Interim Report discusses in some detail the activities 
of the effort in achieving its goals, for the period from 
April 1990 to the end of the calendar year 1990. 


158,642 

AD-A237 436/1/GAR PC A04/MF A01 
Naval Ocean ena Center, San Diego, CA. 
Detection of Targets in Terrain Clutter by Using 
Multispectral Infrared Image Processing. 

Final rept. Oct 89-Dec 90. 

L. E. Hoff, J. R. Evans, and L. E. Bunney. Dec 90, 
56p Rept no. NOSC/TR-1404 


A weighted-difference signal-processing algorithm for 
detecting ground targets by using dual-band IR data 
was investigated. Three variations of the algorithm 
were evaluated: (1) simple difference; (2) minimum 
noise; and (3) maximum SNR. The theoretical perform- 
ance was compared to measured performance for two 


scenes collected by the NASA TIMS sensor over a 
rural area near Adelaide, Australia, and over a wooded 
area near the Redstone Arsenal. The theoretical and 
measured results agreed extremely well. For a given 
correlation coefficient and color ratio, the amount of 
signal-to-noise ratio gain can be predicted. However, 
target input SNRs and color ratios can vary consider- 
ably. For the targets and scenes evaluated here, the 
typical gains achieved ranged from a few dB loss (tar- 
gets without color) to a maximum of approximately 20 
dB. (Author) 


158,643 

AD-A237 641/6/GAR PC A03/MF A01 
Army Aeromedical Research Lab., Fort Rucker, AL. 
Human Factors of Night Vision Devices: Anec- 
dotes from the Field Concerning Visual Illusions 
land other Effects. 

Final rept. 

J. S. Crowley. May 91, 49p Rept no. USAARL-91-15 


To investigate the breadth of visual illusions experi- 
enced by aviators flying with night vision devices 
(NVDs), an open-ended questionnaire was distributed 
to the military helicopter community in the fall of 1989. 
Of the 242 returned questionnaires, there were 221 
night vision goasie (NVG) reports and 21 thermal im- 
aging system (FLIR) reports. Most sensory events oc- 
curred at night, during low illumination, good weather, 
and over varied terrain. Contributing factors included 
inexperience, division of attention, and fatigue. Fre- 
quently reported illusions were misjudgements of drift, 
clearance, height above the terrain, and attitude. Also 
reported were illusions due to external lights, and dis- 
tributed depth perception caused by differences in 
brightness between NVG tubes. Other respondents 
cited hardware problems and physiological effects. 
There were no obvious differences between the expe- 
riences of NVG users and FLIR users. Although inci- 
dence rates cannot be inferred from these data, the 
variety of expected aviator anecdotes in this report will 
be useful to all those concerned with human factors 
and safety of NVDs. 
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AD-A237 357/9/GAR PC A04/MF A01 
Environmental Research Inst. of Michigan, Ann Arbor. 
P-3 SAR Calibration Activity at Andros Island. 
Technical rept. 

D. Sheen, D. Gineris, and E. Kasischke. Feb 91, 57p 
Rept no. ERIM-226900-1-T 

Contract NO0014-90-C-0117 


From 26 May 1990 through 9 June 1990 the NADC/ 
ERIM P-3/SAR collected calibration data over Andros 
Island. Several calibration reflectors were deployed on 
the ground at Andros town. The P-3/SAR typically 
imaged the reflectors during one pass at the start of 
each day’s flight and one pass at the end of the day. 
These images were quickly processed to verify focus- 
sing and linearity of the SAR. The calibration activity 
demonstrated that the P-3/SAR was operating proper- 
ly during the mission and that the data is calibratable. 
(Author) 


158,645 

AD-A237 437/9/GAR PC A03/MF A01 
Naval Ocean Systems Center, San Diego, CA. 

Use of the Implicit-Finite-Difference Method to Im- 
plement the Parabolic Equation Model. 

Final rept. Oct 89-Oct 90. 

C. H. Shellman. Feb 91, 14p Rept no. NOSC/TR- 
1413 


An effort to investigate alternate means to the split 
step algorithm for determining radar coverage in the 
troposphere at — (GHz) frequencies is present- 
ed. The theory of the implicit-finite-difference method 
is summarized and the boundary conditions described. 
Examples indicate that, for sufficiently high signal 
levels, the IFD method is adequate at 9.6 GHz. Howev- 
er, the method did not give correct results beyond 35 
km for the standard-atmosphere case in which signal 
levels are very low. 
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158,646 
AD-A237 564/0/GAR 





Oregon State Univ., Corvallis. Dept. of Electrical and 

Computer Engineering. 

Nonlinear Computerized Methodology. A. Angle of 

= Estimation. B. Data Modeling and Identifica- 
n. 

Final rept. 

R. R. Mohler. 10 Jun 91, 17p 

Contract N00014-90-J-1236 


Multiple convolution of signals (sonar or radar) has 
been analyzed as a nonlinear preprocessing technique 
for source localization from arrays of receivers, for 
time-delay estimation in general, and for spectral esti- 
mation of nonstationary signals. The method has 
proved successful by computer simulation for many 
troublesome cases as a supplement to MUSIC (and its 
adaptations) and as a simple alternative (or represen- 
tation of) the Wigner-Ville distribution. Also, a new two 
dimensional (image) processing method is being in- 
vestigated by a transformed two-term Volterra series 
algorithm. The method appears promising for such ap- 
plications as underwater green-laser data processing 
and other cases involving spatially coherent light and 
related nonlinear terms. 


158,647 
AD-A237 673/9/GAR 


PC A04/MF A01 
R and D Associates, Los A 


eles, CA. 
intillations on Space- 


Technical rept. 3 Jan-31 Dec 89. 

L. L. DeRaad, and B. Lamb. 1 Jun 91, 71p RDA-TR- 
161603-001, DNA-TR-90-78 

Contract DNA001-88-C-0046 


A model is developed to analyze propagation effects 
on space-based radars (SBRs) with pulse-Doppler 
processing and with a displaced phase center antenna 
(DCPA) for rejection of surface clutter. It is found that 
nuclear-distributed ionospheric effects can significant- 
ly affect radar performance. Depending on the radar 
design parameters, similar, but less severe, problems 
may also occur in ambient auroral and equatorial ion- 
ospheres. The ionospheric effects degrade the DPCA 
clutter rejection and target Doppler processing func- 
tions of the radar. 


158,648 
AD-A237 890/9/GAR 
Defence Research Establishment, Ottawa (Ontario). 


PC A03/MF A01 


Doppler Bin Blanking CFAR Processor for Air- 
borne Radars. 

Technical rept 

G. Vrckovnik, and D. Faubert. Apr 91, 44p Rept no. 
DREO-1073 

Abstract in English and French. 


Constant false alarm rate (CFAR) processors are used 
to prevent automatic detection radar systems from be- 
coming overloaded with false targets, in the presence 
of time varying or unknown interference environments. 
They maintain the number of false alarms at a level 
consistent with the design goals. Unfortunately, large 
clutter returns can cause severe degradation in the 
performance of these processors. The degradation 
manifests itself as a reduction in the ability to detect 
targets of a given signal to noise ratio, while maintain- 
ing the overall system false alarm rate. As well, the 
constant multiplying factor used in CFAR processors 
tends to vary as the range-Doppler resolution cell map 
changes. In this report a novel adaptive algorithm to 
exclude the range-Doppler cells which contain clutter 
is developed. This algorithm, when used in conjunction 
with a CFAR processor, greatly enhances the system’s 
sensitivity to targets which reside in the clutter free 
region of the range-Doppler map. It is also shown that 
the CFAR multiplier is relatively invariant to changes in 
the a conditions of the radar, when the adapt- 
ive Doppler bin blanking scheme is used. This blanking 
scheme could lead to a simple CFAR processor which 
would be effective in any possible clutter environment. 


158,649 

DE91013571/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Performance of a polarization isolation enhance- 
ment method in the presence of errors. 

B. C. Brock. 1991, 31p SAND-90-3172C, CONF- 
9106118-3 

Contract AC04-76DP00789 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) AP-S symposium, Ontario (Canada), 24-28 Jun 
1991 we by Department of Energy, Washing- 
ton, DC. 


A radar measurement system designed to obtain com- 
plete backscattering polarization matrix data requires 
an antenna with feed structures which excite two or- 
thogonal polarizations (or two orthogonally polarized 
antennas for quasi-backscatter measurement). Unfor- 
tunately, due to construction tolerances and the laws 
of electromagnetics, there will be coupling between 
the polarization excitation ports. The result is that the 
actual polarizations produced are really not orthogo- 
nal. However, it is possible to characterize the coupling 
in such a way that it can be cancelled to a degree 
through a calibration procedure. Such a procedure has 
been independently developed at the Sandia National 
Laboratories Antenna Development Division for a lin- 
early polarized system. The primary focus of this paper 
is to examine the effect which measurement error will 
exert on the successful application of that method. 4 
refs., 11 figs., 3 tabs. 
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1991 Institute of Electrical and Electronics Engineers 
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Portions of this document are illegible in microfiche 
products. 


While the backscattered field as a function of angular 
incidence of a plane wave for dihedral corner reflec- 
tors having right, acute, and obtuse angles has been 
studied extensively, it has generally been stated that 
the RCS of a 90(degree) dihedral corner reflector ori- 
ented for maximum backscattered return to a radar is 
given by the expression (sigma) = 8(pi)a(sup 2)b(sup 
2)/(lambda)(sup 2). The intent of this paper is to 
present experimental results which demonstrate that 
not only does the RCS of a dihedral corner reflector 
oriented for maximum backscattered return differ sig- 
nificantly from this value, but that high range resolution 
measurements of the dihedral can serve to identify the 
dominant contributors to the backscattered field. Fur- 
ther, inclusion of these backscattered components in 
an analytical calculation will allow an accurate calibra- 
tion model to be generated. 6 refs., 8 figs. 
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PB91-224188/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
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Division of Surveillance and Seeker System (FOA 
36) Annual Report 1989/90. 

E. Carlsson, and A. Gustavsson. Dec 90, 29p FOA- 
C-30597-3.3 

See also report for 1988/89, PB90-174764. 


The report covers the activities at the division of Sur- 
veillance and Seeker Systems (FOA 36) during the 
fiscal year (FY) 1989/90, i.e. 1 July 1989 to 30 June 
1990. The division belongs to the Department of Infor- 
mation Technology, situated in Linkoping, as one of six 
departments within the National Defense Research 
Establishment (FOA). The objective of the division is to 
— test and present new ideas and principles 
or surveillance and seeker systems working in the 
microwave region. However, some efforts are made 
using optical techniques but only for missile seeker 
systems. Work is essentially aimed at system tech- 
niques for surveillance, reconnaissance and seeker 
applications and it comprises the modelling of the de- 
pendency between sensor system, target and environ- 
ment using modern signal processing. 


Seismic Detection 

158,652 

AD-A237 536/8/GAR PC A07/MF A02 
Mission Research Corp., Santa Barbara, CA. 


158,654 


ELECTROTECHNOLOGY 
Antennas 


Phase Screen Simulations of Seismic Wave Scat- 
tering Related to Monitoring Underground Nuclear 
E 


xplosions. 
Final rept. 23 Feb 89-23 Apr 91. 
M. D. Fisk, G. D. McCartor, and W. R. Wortman. 23 
Apr 91, 144p MRC-R-1357, PL-TR-91-2084 
Contract F19628-89-C-0040 


The objective of this project was to investigate seismic 
wave scattering effects, and to assess the existence 
and impact of mild nonlinear contributions to the at- 
tenuation of seismic signals, for purposes of monitor- 
ing underground nuclear explosions. We developed an 
efficient propagation algorithm, and applied it to the 
problems of understanding conversion of regional 
phases, coherence of waveforms measured by seis- 
mic arrays, and the accuracy of direct versus scattered 
phases. Experiments related to mild nonlinear attenu- 
ation were also reviewed. This final report consists of 
preprints of three papers which will be submitted for 
open publication. In the first paper, the accuracy and 
efficiency of the phase screen method for elastic 
waves are assessed by comparing with finite differ- 
ence calculations of elastic wave propagation in 2-D 
random media. The phase screen me’ is a forward 
propagation — which depends only on local S 
and P wave velocities. Both methods are used to gen- 
erate synthetic seismograms for a suite of 2-D random 
media characterized by exponential and von Karman 
(self-similar) autocorrelation functions of varying 
strength and correlation length. In the second paper, 
phase screen simulations of vector wave propagation 
in elastic random media are applied to two studies r 
evant to monitoring underground nuclear explosions. 
Simulated coherence functions for vector waves are 
compared to analytic and simulated results also 
assume the Rytov approximation. In the third paper, 
experiments which reflect the attenuation of propagat- 
ing pulses in salt in the moderate strain regime of .001 
to .000001, corresponding roughly to ranges of 100 to 
10,000 meters from an explosion with yield of 1-kt, are 
reviewed. 


General 
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DE91013190/GAR PC A03/MF A01 
Idaho National Engineering Lab., Idaho Falls. 
Environmental assessment for the FAA explosive 
detection system independent validation and veri- 
fication 


program. 
May 91, 27p DOE/EA-0507 
Contract AC07-761D01570 
U.S. Sales Only. 


The urgent development, fabrication, and operation of 
advanced explosive detection systems are needed by 
the Federal Aviation Agency (FAA) to counteract po- 
tential terrorist threats. The Department of Energy 
(DOE) proposes to provide independent testing of 
such devices at the Idaho National Engineering Labo- 
ratory (INEL) to evaluate their effectiveness. Testing of 
explosive detection devices at the INEL would provide 
data from which explosive detection devices may be 
chosen for deployment by the FAA. The potential risks 
posed by the explosive handling and storage can be 
managed by safe administrative controls and proper 
training of nel. The facility proposed for the 
action is in an isolated location and requires minimum 
renovations. Environmental impacts resulting from the 
proposed validation and verification tests would be 
minimal. 2 refs. 
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Development, Variations, and Applications of an 
EHF Dual-Band Feed. 

J. C. Lee. 1991, 20p JA-6622, ESD-TR-91-096 
Contract F19628-90-C-0002 

— contains color plates: All DTIC reproductions 
will be in black and white. 

Availability: Pub. in Lincoln Laboratory Jnl., v4 n1 p61- 
79 1991. Available only to DTIC users. No copies fur- 
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No abstract available. 
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Alternative to Operational Amplifiers. 
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. D. Delagrange. 1 Jun 90, 49p Rept no. NAVSWC- 
TR-90-180 pad nn 


Operational amplifiers are the mainstay of analog 
(linear)electronics. Alternatives have never been seri- 
ously considered. Today there is an increasing push 
for high speed. This report +4 that ational am- 
plifiers are not well suited to high and presents 
an alternative, fixed-gain amplifier. Typical applications 
oer ~ and an approach for designing them sug- 
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Noni r ics of Josephson Junction Para- 
metric ph ay ma 


Final rept. 
K. Wiesenfeld. 19 Jun 91, 10p 
Contract N00014-88-K-0494 


For practical applications, it is most desirable to oper- 
ate arrays in the in-phase state, so that each oscillator 
has precisely the same waveform, and all oscillators 
are in perfect synchrony. Consequently, the first order 
of business is to determine the conditions under which 
stable in-phase operation is possible. The stability re- 
gions for a variety of circuit configurations has been 

n out, first via numerical simulations and then 
via approximate analytic calculations. In fact, we dis- 
covered that for certain circuit designs, the dynamics 
possessed a fundamental symmetry that prohibits 
Stable in-phase orbits. We conclude immediately that 
such designs should be avoided for any practical appli- 
cation. (For example, this applies to small capacitance 
ad) contact junctions shunted by a purely resistive 
load. 
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ae fatigue life in near-eutectic Sn Pb sol- 


Doctoral thesis. 

T. S. E. Summers. May 91, 157p LBL-30605 
Contract AC03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


Due to technical advances in packaging technology, 
solder joint thermal shear fatigue failures pose reliabil- 
= concerns and limit current packaging designs in the 
ele ics industry. Past work has shown that thermal 
fatigue failures, as well as isothermal fatigue and cree 

failures, in the commonly used near-eutectic Sn-Pb 
solders are preceded by the formation of a band of 
coarsened material. Examination of crept and fatigued 
eutectic solder joints shows that shear deformation 
concentrates — relatively soft heterogeneities, the 
eutectic grain colony boundaries, in the as-cast 
microstructure which happen to line up into long 
straight bands _ to the applied shear strain. Im- 
provement of fatigue properties requires an elimi- 
nation or, at least, a reduction in the length of these 
long straight boundaries. Several methods of doing 
that are proposed. These methods basically fall into 
two groups: one cig | ho nization of the as- 
cast microstructure aii at eliminating these hetero- 
geneities and the other involved with breaking up the 
as-cast microstructure in such a way that long straight 
boundaries do not form parallel to the direction of 
shear. To study the effect of homogenization of the 
microstructure, room temperature aging of solder 
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joints was studied. Softening was found to occur over 
a period of about 40--50 weeks levelling off at about 
70--75% of the initial strength (31 MPa). The effect of 
breaking up the as-cast microstructure was studied by 
comparing various off-eutectic alloys. The alloys stud- 
ied consisted of Pb with 40 and 50 wt. % Sn in addition 
to the near-eutectic 63Sn-37Pb alloy. In addition, the 
Pb-rich 20Sn-80Pb and 5Sn-95Pb alloys were studied 
in fatigue at 75(degrees)C. 170 refs., 62 figs. 
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Three dc-to-dc converter topologies aimed at high- 
= high-frequency applications are introduced. 

jajor system parasitics, namely, the leakage induct- 
ance of the transformer and the device output capaci- 
tance are efficiently utilized. Of the three circuits, the 
pe sn ne and three-phase versions of the dual 
active bridge topology demonstrate minimal stresses, 
better utilization of the transformer, bidirectional, and 
buck-boost modes of operation. All circuits operate at 
a constant switching frequency, thus simplifying 
design of the reactive elements. The power transfer 
characteristics and soft-switching regions on the Vout- 
lout plane are identified. Two coaxial transformers with 
different cross-sections were built for a rating of 50 
kVA. Based on the single-phase dual active bridge to- 

logy, a 50 kW, 50 kHz converter operating at an 
input voltage of 200 Vdc and an output voltage of 1600 
Vde was fabricated. Characteristics of current-fed 
output make the dual active bridge topologies amena- 
ble to paralleling and hence extension to megawatt 
power levels. Projections to a 1 MW system operating 
from a 500 Vdc input, at an output voltage of 10 kVdc 
and a switching frequency of 50 kHz, using MOS-con- 
trolled thyristors, coaxially wound transformers operat- 
ing at three times the present current density with cool- 
ing, and multilayer ceramic capacitors, suggests an 
overall power density of 0.075 to 0.08 kg/kW and an 
overall efficiency of 96 percent. 
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Zero-Crossing Detector with sub-Microsecond 
Jitter and Crosstalk. 
G. J. Dick, P. F. Kuhnie, and R. L. Sydnor. May 90, 


14 
In its the 22nd Annual Precise Time and Time Interval 
(PTTI) Applications and Planning Meeting p 269-282. 


A zero-crossing detector (ZCD) was built and tested 
with a new circuit design which gives reduced time 


jitter compared to previous designs. With the new 
design, time jitter is reduced for the first time to a value 
which approaches that due to noise in the input ampli- 
fying stage. Additionally, with fiber-optic transmission 
of the ut signal, crosstalk between units has been 
eliminated. The measured values are in good agree- 
ment with circuit noise calculations and approximately 
ten times lower than that for ZCD’s presently installed 
in the JPL test facility. Crosstalk between adjacent 
units was reduced even more than the jitter. 
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Japan Radio Co. Ltd., Tokyo. 

Printed Wiring Board Auto-Loading Equipment. 

M. Takahashi, H. Ogawa, M. Hirai, T. Morino, and K. 
Tanaka. c1991, 6p 

Text in Japanese. 

a in Japan Radio Company Review, n29 p67- 


The printed wiring board auto-loading equipment is 
used in the process of manufacture of — wiring 
boards. It is designed for automatic feeding of printed 
wiring boards one by one to dedicated equipment such 
as surface cleaning and conditioning equipment, and 
etching equipment. Each driving device of the equip- 
ment employs an induction motor and a stepping 
motor. For simple operation, an air cylinder is used and 


the total control operation is centralizedly controlled by 
a programmable controller, using a variable sequence 
control system. The loading mechanism is JRC’s 
unique development. This auto-loading equipment au- 
tomates the manufacturing process that has relied on 
manual works in the past, thereby contributing to 
higher working efficiency and manpower saving. 
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Japan Radio Co. Ltd., Tokyo. 

Wide-Band SAW Filters — Slanted-Finger IDTs. 

H. Yatsuda, Y. Takeuchi, and T. Koda. c1991, 7p 

Text in Japanese. 
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Practical design techniques for large fractional band- 
width SAW filters using slanted-finger interdigital trans- 
ducers (IDTs) have n developed. A withdrawal 
weighting technique is used to realize a steep cutoff 
characteristic of the filter. In the paper, three examples 
of these filters are presented: a 64% fractional band- 
with filter with a flat and low-ripple passband, a 28% 
fractional bandwidth filter with a steep cutoff charac- 
teristic, and a 30% fractional bandwidth filter with a 
non-linear phase characteristic. The SAW filters using 
slanted-finger IDTs provide an expanded range of 
available performances that are effective in various 
applications. 
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Analysis of a Band Limited Correlated 
Double Sampler Compared with a (CR)-(RC)2 


Filter. 
P. Seller. Feb 91, 9p RAL-91-013 


A semigausian filter is often used in signal processi 
systems as a convenient and effective noise filter. 
typical electronic channel consists of several stages 
including a pole-zero pile up oe stage, a differen- 
tiator with two integrators (CR)-(RC)(sup 2), a peak 
a and possible base line restoration cir- 
cuitry. This can consume a large amount of space, 
power and resources. When integrated on silicon inte- 
grated circutis, the multiple stages and accurate CR 
time constants make it relatively difficult to fabricate. A 
different filtering technique with bandlimited correlated 
double sampling (CDS) is an —— simple alterna- 
tive. The bandlimited CDS system with a sample time 
of four times its CR time constant was compared to a 
(CR)-(RC)(sup 2) system with the same time constant. 
The CDS system had a signal to noise ratio roughly 
93% that of the (CR)-(RC)(Sup 2) system in the pres- 
ence of mixed flicker+ thermal noise and a rate — 
bility twice that of the (CR)-(RC)(Sup 2) system. Th 
CDS system can be implemented with lower power 
and resources than the (CR)-(RC)(Sup 2) system and 
so represents an economical solution for so many ap- 
plications. 


Electromechanical Devices 


158,663 
DE91014275/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Design and testing of a four-pole superconducting 
motor stator. 

S. W. Schwenterly, J. N. Luton, J. W. Lue, W. J. 
Kenney, and M. S. Lubell. 1991, 19p CONF-910635- 
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Cryogenic engineering conference and international 
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Washington, DC. 


A four-pole, de superconducting stator for a novel 
axial-gap superconducting motor has been designed 
and fabricated for the Superconducting Motor Re- 
search Facility at Oak Ridge National Laboratory. The 
four solenoidal coils are mounted in a heavy aluminum 
plate in a square array with alternating polarity. The 
coils are wound with monolithic multifilamentary NbTi 
conductor and produce a maximum field at the con- 





ductor of 7 T with a current of 2800 A. The windings 
are immersed in liquid helium (LHe) in a close-fitting 
rectangular case that surrounds the coil array. A liquid- 
nitrogen-cooled copper radiation shield and vacuum 
case insulate the cold mass, which is supported off the 
top and bottom plates of the vacuum case by four 
= of stainless steel pipe. The stator has been in- 
Stalled in the motor test stand and cooled down to LHe 
temperatures several times. Currents up to 2000 A 
have been applied so far with the motor operating at 
speeds up to 600 rpm and several horsepower, with no 
evidence of magnet instability. 4 refs., 3 figs., 2 tabs. 


158,664 
PATENT-5 007 847 Not available NTIS 
Department of the Navy, Washington, DC. 
a | Ground Adapter Assembly. 

atent. 
D. S. Dixon, and N. Schade. Filed 18 Jun 90, 
patented 16 Apr 91, 6p AD-D014 908/8, PAT-APPL- 
7-539 954 
Supersedes PAT-APPL-7-539 954. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


An electromagnetically shielded connector assembly 
that enables connection from any one of conduit and 
cable to any one of conduit, cable and ground plane 
irrespective of the particular sizes of the members to 
be connected. 
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The surprising sensitivity of ignitors was encountered 
on RACE, a compact torus device. Its capacitor bank 
has both the common reverse-crowbar circuit and an 
unusual forward-crowbar circuit that made this investi- 
gation necessary. The ignitors were fired with high-ca- 
a coaxial-cable pulse transformers. When the 

ink fired, because of negative bank charge, forward- 
crowbar ignitrons saw both positive anode voltage and 
@ positive pulse to their ignitors coupled through pulse 
transformer capacitance. One tube prefired as low as 
3 kV. Prefires ceased when coaxial transformers were 
replaced with double-shielded transformers. Pulse du- 
ration and energy were much less than expected. The 
computed ignitor pulse RC time was only 5.6 ns, far 
less than a typical 250-ns anode firing delay. The posi- 
tive Ctitive energy input to the ignitor was 0.14 md, 
more than 3 orders of magnitude less than the ignitron 
firing chassis. 5 figs. 
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Two major achievements have been made ge | the 
first program year (July 1, 1990 to June 30, 1991): 
First, a compact magnetooptic forward volume wave- 
based guided-wave magnetooptic (MO) Bragg cell 
module has been realized by utilizing a small perma- 
nent magnet together with a current-carrying tuni 

coil. Performance characteristics comparable to those 
obtained using the bulk electromagnet have been ob- 
tained. Second, magnetostatic backward volume 


wave-based guided-wave MO — cells have been 
realized, for first time, and u to perform wide- 
angle light beam scanning by tuning the carrier fre- 
quency from UHF-to X-band. Although Magneto-optics 
in waveguide structures was among the areas actively 
pursued during the early phase of Guided-Wave Optics 
research, research activity in this area was greatly re- 
duced between the mid 70’s and early 80’s. However, 
a revival of interest in this area has taken place recent- 
ly. One subject of this renewed interest concerns col- 
linear and noncollinear (transverse Bragg) magne- 
tooptic (MO) interactions between gui tical 
waves (GOW) and magnetostatic waves (MSW) in Yt- 
trium Iron Garnet-Gadolinium Gallium Garnet (YIG- 
GGG) waveguides. 
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S. D. Russell, and D. A. Sexton. May 91, 44p Rept 
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BICCDs are solid-state electronic imaging devices 
which read out image charges from wells in an array of 
pixels. The substrate below the pixel array is typically 
thinned by chemically etching (100)-oriented silicon 
using a potassium hydroxide (KOH) etch. The potassi- 
um hydroxide anisotropically etches to the (111) crys- 
tallographic plane in silicon, leaving smooth sidewalls 
at an angle of 54.7 degrees to the image plane. This 
smooth surface acts as a mirror to reflect extraneous 
light onto the image plane of the BICCD, causing spuri- 
ous ima and reducing the responsivity uniformity 
(RU) of the devices. We have developed a noncontact 
excimer laser-assisted process to promote a chemical 
reaction between a halocarbon ambient and the sili- 
con. The laser-assisted chemical reaction results in a 
roughened (textured) surface which behaves as a light 
sink. The use of a nonreactive ambient allows us to 
texture the sidewalls of prepackaged and pretested 
devices. The sidewalls of fully functional BICCD die 
have been textured in a Freon-115 (chloropentafluor- 
oethane) ambient by directing 5000 pulses with laser 
fluence of 0.75 J/sq cm upon them. The RU of 
the devices as well as the background level (fat-zero) 
are dramatically improved. 
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The Optoelectronic Materials Center is a collaborative 
fate oy involving the University of New Mexico, Stan- 
ford University, and the California Institute of Technol- 
— National Laboratories and MIT Lincoin 

ratory are also involved in this program under 
separate contract vehicles. This program emphasizes 
three main areas: di sed visible sources, two-di- 
mensional optical interconnects, and high-speed op- 
toelectronics. Progress on individual tasks is very brief- 
ly discussed below. Several of the tasks will impact 
more than one of the above areas. For simplicity, the 
tasks are arranged by institute in an order roughly de- 
termined by the above areas. 
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1. C. Wu, J. W. Beeman, P. N. Luke, W. L. Hansen, 
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Extrinsic far-infrared photoconductivity in thin high- 
purity — wafers implanted with multiple- 
‘on 


cated from this material have an extended long-wave- 
length threshold near 192(mu)m. Due to the hig rity 
substrate, the ability to block the hopping conduction 
in the implanted |IR-active layer yields currents of 
less than 100 electrons/sec at temperatures below 1.3 
K under an > eee | bias of up te PINE) 
k responsivity noise equiv: power 

fort these sensitive detectors are 0.9 A/W and 5 (times) 
10(sup (minus)16) W/Hz(sup 1/2) at 99 (mu)m, re- 
spectively. The indence of the performance of de- 
vices on the resi donor concentration in the im- 
planted layer will be discussed. 12 refs., 4 figs. 
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(Japan), 17-19 Jun 1991. Sponsored by Department of 
Energy, Washington, DC. 


The Gaseous Electronics Conference (GEC) RF Ref- 
erence Cell was developed to enhance studies of > 
diofr (rf) discharge systems analogous to 
those uaa used to fabricate microstectwonic devices. The 
Reference Cell concept includes both a standard dis- 
charge-chamber design and a set of diagnostic tools 
that can be used to verify that different Cells behave 
similarly. Voltage and current measurements in Refer- 
ence Cells in the United States show that, with proper 
care, plasmas that behave in a similar manner can be 
generated in different Cells. The versatility of the Ref- 
erence Cell is illustrated by results on the use of planar 
laser-induced fluorescence imaging to obtain two-di- 
mensional spatial profiles of sub 2) in an SF(sub 
6)/O(sub 2) rf discharge. 4 refs., 5 figs. 


158,674 
DE91014356/GAR PC A03/MF A01 
Maryland Univ. Baltimore County, Catonsville. Dept. of 


fone nee in ji optical 
in inhomogeneous 

fibers. Fala caper September 15, 1990-Sep- 

tember 14, 1991. 

C.R.M k. 13 Jun 91, 17p DOE/ER/14090-2 

Contract FG05-89ER14090 : 

Sponsored by Department of Energy, Washington, DC. 


This year, like last, we have participated in several of 
the most exciting advances in photonics technology. 
The investment that we have made in developing 
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codes to study solid state devices has reached fruition 
with several publications submitted or in progress. Our 
work on solid state device simulations has focused on 
two problems, both of which have been posed to us by 
our as collaborators at University of Mary- 
land, imore County. The first is to determine the 
influence which tric effects have on propaga- 
tion in GaAs/AlGaAs ridge waveguides with a quan- 
tum well layer. During the past year, our work on opti- 
cal fiber switching been extraordinarily fruitful, 
leading to six joint publications with scientists at AT&T 
3ell Laboratories and numerous conference presenta- 
tions. Our work on randomly birefringence in optical 
communication fibers has borne significant fruit this 
year. Dr. Wai and his collaborators have written two 
papers which describe the evolution of solitons in opti- 
cal fibers. 21 refs. 


158,675 


N91-25320/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center 


Comparative of Bolometric and Non-Bolo- 
Switching Elements for Microwave Phase 
Shifters. 


M. Tabib-azar, K. B. Bhasin, and R. R. Romanofsky. 
bee ~~ NAS 1.15:104435, E-6273, NASA-TM- 


Contracts NCC3-203, RC-471035 

Presented at the Optical Engineering and Photonics in 
Aerospace Sensing Symposium, Orlando, FL, 1-5 Apr. 
1991; Sponsored by the International Society for Opti- 
cal Engineers. 


The performance of semiconductor and high critical 
temperature superconductor switches is compared as 
they are used in delay-line-type microwave and milli- 
meter-wave phase shifters. Such factors as their ratios 
of the off-to-on resistances, parasitic reactances, 
power consumption, speed, input-to-output isolation, 
ease of fabrication, and physical dimensions are com- 
pared. Owing to their almost infinite off-to-on resist- 
ance ratio and excellent input-to-output isolation, bolo- 
metric superconducting switches appear to be quite 
suitable for use in microwave phase shifters; their on 

drawbacks are their speed and size. The SUPERFET, 
a novel device whose operation is based on the elec- 
tric field effect in high critical temperature ceramic su- 
perconductors is also discussed. Preliminary results in- 
dicate that the SUPERFET is fast and that it can be 
scaled; therefore, it can be fabricated with dimensions 
comparable to semiconductor field-effect transistors. 


158,676 


N91-25381/5/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

— for Aerospace Electrical 


e. 
R. L. Patterson, A. H. Rose, D. Tang, and G. W. Day. 
— ig NAS 1.15:104454, E-6295, NASA-TM- 


Presented at the 26TH Intersociety Energy Conversion 
Engineering Conference, Boston, MA, 4-9 Aug. 1991; 
Sponsored by American Nuclear Society, Sae, Ameri- 
can Chemical Society, Aiaa, Asme, IEEE, and the 
American Inst. Of Chemical Engineers. 


Fiber-optic sensors are being developed for electrical 
current, voltage, and power measurements in aero- 
space applications. These sensors are presently de- 
signed to cover ac frequencies from 60 Hz to 20 kHz. 
The current sensor, based on the Faraday effect in op- 
tical fiber, is in advanced development after some ini- 
tial testing. Concentration is on packaging methods 
and ways to maintain consistent sensitivity with 
changes in temperature. The voltage sensor, utilizing 
the Pockels effect in a crystal, has excelled in temper- 
ature tests. This paper reports on the development of 
these sensors, the results of evaluation, improvements 
now in progress, and the future direction of the work. 


Power & Signal Transmission Devices 
158,677 


AD-A237 271/2/GAR PC A04/MF A01 
Naval Research Lab., Washington, DC. 
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Analysis of FIN Line Feasibility for W-Band Attenu- 
ator Applications. 

Final rept. 

J. A. Molnar. 11 Jun 91, 68p Rept no. NRL-MR-6843 


A study was performed that examines the feasibility of 
developing an electronically adjustable attenuator for 
W-band instrumentation applications. All common 
transmission line structures are considered. An analy- 
sis of the merits of each transmission line structure is 
presented. A fin line structure is presented as having 
the greatest probability for success. PIN diodes are 
presented as the most frequency used device for at- 
tenuation and control applications. An analysis of the 
structural, electromagnetic and circuit characteristics 
was performed. The analysis presented indicates that 
forward biased, shunt mounted PIN diodes in a fin line 
structure is a viable approach for continuing investiga- 
tion for the specified instrumentation application. The 
conclusions are supported by earlier works that are re- 
viewed in this report. 


158,678 
DE91013514/GAR PC A07/MF A02 
North Carolina Agricultural and Technical State Univ., 
Greensboro. Dept. of Electrical Engineering. 
Ac electrostatic field study. Final report, (January 
3, 1989--May 10, 1990). 
G. Pistoy 3 A DOE/BP T 

ak y. 28 90, 140p /94047-T1 
Contract B179-80894047 
Sponsored by Department of Energy, Washington, DC. 


The phenomenon of fast transients propagating to the 
outer sheath of a gas insulated substation (GIS) during 
switching and disconnect operations as well as the dis- 
tortion of the electric field gradient around an electric 
transmission line in the presence of field measuring 
equipment are examples of electrostatic and electro- 
magnetic field problems that are very much on the 
minds of both power engineers and maintenance per- 
sonnel alike. Maintenance personnel working on high 
voltage equipment want to know the areas that have 
the highest electric field strength gradients and they 
want to reduce the risk of being shocked when touch- 
ing a conventionally 60 Hz grounded GIS enclosure 
due to fast transients initiated by faults and switching 
operations. In studying these phenomena during the 
performance period of this grant, tower configurations 
for the electric field strength gradient measurements 
were tested with the ESURF3D program acquired from 
BPA and gas insulated substation test pole (GISTP) 
models were tested using the Alternative Transients 
Program (ATP) version Electromagnets Transients 
Program (EMTP). The results of these two modeling 
paradigms are presented in this report not as the last 

on these subjects, but as a couple of the many 
ways one can approach two classical electromagnetic 
waves problems. 19 refs., 13 figs., 3 tabs. 


158,679 
DE91014609/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Overview of the status of and prospects for high- 
(Tc) wire and tape development. 

M. P. Maley. 1991, 34p LA-UR-91-2030, CONF- 
910608-6 

Contract W-7405-ENG-36 

Joint magnetism and magnetic materials (MMM/IN- 
TERMAG) conference (5th), Pittsburgh, PA (USA), 18- 
21 Jun 1991. Sponsored by Department of Energy, 
Washington, DC. 


Recent world-wide progress in the effort to develop 
long continuous lengths of conductor based on high- 
(Toy materials with high critical currents in substantial 
magnetic fields offers promise for a variety of applica- 
tions. Two major problems, weak links and weak flux 
pinning have plagued conductor development efforts 
from the beginning. Recent advances in mechanical 
processing of tape conductors based on BSCCO show 
great promise in overcoming weak lines, with low-tem- 
perature J(sub c) values > 10(sup 5)A/cm(sup 2) ex- 
tending to magnetic fields > 25T. Unfortunately, these 
materials continue to exhibit weak flux pinning at mod- 


erate poo “mere for magnetic fields aligned alon 


the line c-axis. This manifests itself in a J(sub c 
that declines precipitously with magnetic field for T > 
30K. By contrast conductors based on YBCO exhibit 
much stronger pinning at high temperature with small- 
er sensitivity to magnetic field orientation, but remain 
severely limited by weak links. The poor performance 
of BSCCO- and TBCCO-based materials appears to 
be strongly correlated with the high degree of intrinsic 
anisotropy. Phenomenological models describing this 


behavior and prospects for further progress are exam- 
ined. 37 refs., 3 figs. 


158,680 
DE91793193/GAR PC A03/MF A01 
Statens Vattenfallsverk, Vaellingby (Sweden). 
Utredning inom omraadet ffektelektronik. 
(State of the art investigation in the field of high 
wer electronics). 

. Axelsson. 30 Oct 90, 36p SV-UE-91-7 
In Swedish. 
U.S. Sales Only. 


Power transmission by direct current has so far been 
performed with line commutated converters. This tech- 
nique has a few shortcomings such as consumption of 
reactive power net disturbance sensitivity, non-influen- 
ceable harmonics and a less than maximum dc-volt- 
age. Due to relatively low cost, low losses and high 
voltage there are today no alternatives to this tec’ 
nique. Therefore a relatively intense development pro- 
gram comprising improvement of thyristor qualities, 
module compactness, faster computers and improved 
reliability and availability is in progress. New possibili- 
ties for the control of parameters in the ac-net and 
power-flow control are opened with forced commutat- 
ed converters. In these applications the converters are 
connected via transformers to relatively moderate volt- 
age. The difficulties with forced commutated converter 
are mainly series connection of components, compli- 
cated regulation, expensive components and high 
losses. High power applications as HVDC must rely in 
a positive development of new forced turned-off thyris- 
tors. Meanwhile converter control schemes are devel- 
oped and studied with simulators and computer 
models. A SVC with forced commutated converters 
has the advantage of smaller size, faster response, 
larger flexibility and lower cost compared to a SVC with 
line commutated converters. 


158,681 
PB91-225441/GAR PC E05/MF E05 
ELAB-RUNIT, Trondheim (Norway). 

Switching Characteristics of Directional Couplers 
witha itudinal Electrode Gap. 

A. Weierholt, and S. Neegard. Dec 90, 29p ISBN-82- 
595-6234-0 : 
Also pub. as Selskapet for Industriell | Teknisk 
Forskning, Trondheim (Norway) rept. no. STF-A90206. 
Prepared in cooperation with Selskapet for Industriell 
og Teknisk Forskning, Trondheim (Norway). Spon- 
sored by Royal Norwegian Council for Scientific and 
Industrial Research, Oslo. 


The purpose of the paper is to analyze the effect of 
passive phase shift regions on the performance char- 
acteristics of parallel waveguide couplers. In particular, 
the authors consider a longitudinal electrode gap in 
addition to phase shifts in the adiabatic input and 
output taper regions. Both types of phase shifts have a 
degrading impact on the accessibility of certain switch- 
ing states. However, an electrode gap combined with 
taper region phase shifts may be beneficial for certain 
travelling wave electrode configurations. For a certain 
gap length a through state with more than 30 dB cros- 
wg over an extended voltage range has been identi- 
1ed. 


158,682 
PB91-225888/GAR PC E07/MF £07 
Cambridge Univ. (England). ~~ of Engineering. 

Iver for Radiating Planar Waveguide Dis- 
continuities: A ee Program aay ery 
B. M. Dillon. Jul 90, 97p CUED/B-ELECT/TR-80 


The report describes a computer program which has 
been written to implement the hybrid numerical 
method formulated in Dillon (1990). The hybrid method 
is designed for applications to problems in planar wa- 
veguides involving the analysis of discontinuities in the 
direction of propagation. These planar waveguides 
may be either closed metallic waveguides, which are 
used at microwave frequencies, or dielectric wave- 
guides, which are used at infra-red or optical frequen- 
cies. All the media involved are assumed to be either 
isotropic, linear dielectrics or perfect conductors. A 
known incident mode is specified and the problem is to 
calculate the effect of the inhomogeneity, usually in 
terms of the reflection and transmission coefficients. 
The hybrid numerical method is based on a finite ele- 
ment solution of a bounded region containing the dis- 
continuity. To cope with the infinite extent o the field 
domain in planar dielectric waveguides, other more 
suitable numerical methods are used to model the field 





in the semi-infinite regions bounding the finite element 
region: a modal expansion technique is used in regions 
containing uniform waveguide sections; the boundary 
element method is used in the substrate. The com 
er program is written in Fortran 77 and was tested on 
the university mainframe computer, an IBM 3084. 


158,683 
TIB/A91-00943/GAR PC E09 
Darmstadt (Germany, F.R.). 


Deutsche Bundespost, 
Fernmeldetechnisches Zentralamt. 


Optische bungen extrem grosser 
amik zur Beurteilung der Stinilaechenraunighet 
von Ei h (Optical far-field 
measurement of extremely high dynamic to inves- 
pele the roughness of front 
nectors: 


of single-mode 
H. Gruhl, H. Richter, and Y. Rogotzki. Nov 89, 18p 
Rept no. FTZ-Fl--452-TB-67 
In German. 


This investigation deals with the influence of surface 
preparation techniques applied to single mode fiber 
connectors on the coupling quality. The far-field inten- 
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158,684 
N91-25797/2/GAR 
(Order as N91-25755/0/GAR, PC A99/MF 


} ann Inst. of Standards and | eat (NML), 
der, CO. Time and Frequency Div 

Gareecatnn Sensitivities of Quartz Crystal Os- 

cillators. 

F. L. Walls. May 90, 22p 

In JPL, the 22ND Annual Precise Time and Time Inter- 

val (Ptti) Applications and Planning Meeting p 465-486 

(See N91-25755 17-70). 


The frequency, amplitude, and noise of the output 
od by of a quartz crystal controlled oscillator is affect- 
by a large number of environmental effects. The 
physloal basis for the sensitivity of precision oscillators 
to Sp ery humidity, pressure, vibration, magnetic 
field, electric field, load, and radiation is discussed. 
The sensitivity of crystal oscillators to radiation is a 
very complex topic and poorly understood. Therefore 
only a few general results are mentioned. The sensitiv- 
ity to most external influences often varies significantly 
from one oscillator type to another and from one unit of 
given type to another. For a given unit, the sensitivity to 
one parameter often depends on the value of other 
parameters and history. 


Semiconductor Devices 


158,685 

AD-A237 118/5/GAR PC A03/MF A01 
Washington Univ., Seattle. Dept. of Computer Science 
NW Lab for Integrated ems. 

Final rept. 5 Feb 88-30 Sep 90. 

L. Snyder. 24 May 91, 42p 

Contract NO0014-88-K-0453 


This report gives an overview of the research and de- 
velopment projects su ed by the VLSI Architec- 
tures and CAD contract between DARPA and the Uni- 
versity of Washi in’s Northwest Laboratory for Inte- 
grated Systems. Because most of these scientific and 
engineering accomplishments have been reported on 
in the technical literature, this r serves primarily 
as a introduction to the topics. Emphasis here is on 
overall directions, motivation, and describing what has 
been achieved. References are provided to the appro- 
priate papers, where the full details can be found. As 
the name VLSI Architectures and CAD ts, the 
contract addressed many topics that general fall into 
the architecture related topics and computer aided 
design topics. 


158,686 

AD-A237 352/0/GAR PC A04/MF A01 
General Electric Co., Syracuse, NY. 

Failure Mechanisms on GaAs Integrated Circuits: 
Electrom on GaAs. 

Final technical rept. Apr 88-Jun 

D. J. La Combe, E. L. Parks, and C D. Widay. Jun 91, 


73p 
Contract F30602-88-C-0052 


The objective of this program was to investigate two 
aspects of electromigration on GaAs devices: (1) the 
rate of electromigration of typical metallizations on 
GaAs, and (2) the occurrence of electromigration as- 
sisted interdiffusion of the gate metal and the GaAs in 
GaAs FETs. A life test was conducted, and the rate of 
pees oa was found to be influenced by the 
type of barrier metallization used. It was found that 
electromigration is no worse on GaAs than on silicon. 
It was found that interdiffusion of the gate metal into 
the GaAs was not significant at the test conditions 
used during the life test. 


158,687 

AD-A237 412/2/GAR PC A11/MF A03 
Texas Instruments, Inc., Dallas. 

Silicon Wafer Advanced ptr yl tere Multi- 
chip Module poo i a Study. V 

Final rept. Oct 90- 

L. Mowatt, F. ecg uM ees P. Sadler, and M. 
Eskew. 8 Apr 91, 244p Rept no. SWAP001-AC 
Contract MDA972-90-C-0045, ARPA Order-7549 
Prepared in Cooperation with General Electric. 


MCM technology is crucial to maintaining the competi- 
tive position of the U.S. electronics industry - military 
and commercial. The driving force is performance, and 
MCM users will seek off-shore suppliers if capabilities 
are lacking. In the long term, low-cost overseas capa- 
bilities will make their way into the U.S. military market 
and put it at risk. The proven GE-HDI MCM techno! 
was developed with combined government and 
funding, and its chips first approach offers the lowest 
non-recurring cost. Rapid prototyping, high lorm- 
ance, and technology flexibility are characteristic, and 
the potential exists for extension to high-volume. 


158,688 

AD-A237 681/2/GAR PC A06/MF A02 
Naval Postgraduate School, Monterey, CA. 
Instrumentation Requirements for TREE Effects 
Data Collection at the Naval Postgraduate School 


D. Galarowicz. Jun 90, 116p 


The collection of photon induced transient radiation ef- 
fects on electronics (TREE) data in a pulsed X ray fa- 
pens is hampered by severe electrical noise created by 
the pulse — process. This thesis presents 
suitable techniques for data collection and evaluation 
when using the Pulserad Model 112A pulsed X ray 
—— installed in the Naval Postgraduate School 
oie X ray facility. The TREE of wafer scale integrat- 
ed devices is of primary concern to researchers at this 
time; therefore, instrumentation development was 
based primarily on the needs dictated by these de- 
vices. A brief description of the current status of wafer 
scale —— devices is presented along with some 
basic TREE data collected on these devices. 


158,689 
AD-A237 797/6/GAR PC A03/MF A01 
Columbia Univ., New York. Dept. of Electrical Engi- 


neering. 
Molecular Beam Epitaxial Growth and Character- 
ization of Metastable Compound Semiconductors 
for Infrared Detector _ 
Final rept. 1 Feb 88-31 Jan 9 
W. |. Wang. 19 Apr 91, 12p AFOSR-TR-91-0566 
Grant AF SR-88-0126 


Single crystal metastable GeSn alloys were grown on 
lattice-matched GaSb and InP substrates. Surface 
structures of AlGaSb and alternating GaSb and AlSb 
layers have been studied. Resonant tunneling and in- 
terband tunneling in the GaSb/AISb.inAs ma- 
terial system was observed. On the basis of simple cir- 
oy modeling, we show these structures have potential 
a ee performance. An InAs-channel 

fect transistor was fabricated and theoretical 

shown to have an order of magnitude higher transcon- 
ductance than AlGaAs/GaAs HEMT. We ri ed the 
successful operation of the first AISbAs/GaSb p-chan- 


158,692 
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nel MODFET with the highest transconductance at 
77K achieved tor any p-channel FET. We have studied 
the doping of Ge and Sn for GaSb by MBE and found 
them well-behaved up to very high doping levels. 


158,690 

AD-A237 843/8/GAR PC A03/MF A01 

Stanford Univ., CA. Edward L. Ginzton Lab. of Physics. 

Millimeter-Wave Characterization of GaAs Devices 

Technical nical performance rept. 

D. M. Bloom. Jun 91, ed no. GL-4841 
NO0014-89-J-1 


Original contains color malo All, — and NTIS re- 
productions will be in black and whit 


SS . transmission line (CPW) passive 
probes have become very popular for on-wafer char- 
acterization of integrated circuits. Since this transmis- 
sion line has all conductors on one side of the sub- 
strate, it is a low parasitic medium for transmission 

inder test. The 


non-linear 

design of very wide-bandwidth 

also into an in integrated circuit directional 

these integrated circuits are — they can be mount- 

This capability, by La 

ing the measurement instrument into contact with the 

Circuit to be tested almost completely solves the inter- 
3 the MMICs in an alumina tip 


tip. As a first goal, 
line GaAs probe which will allow vapeatabto measure- 
ment at microwave frequencies. 


158,691 


N91-25325/2/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
and Lower on Switching Energy in 


G. Kissin. cSep 90, 38p CWI-CS-R9044, ETN-91- 


99374 
Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


A technology independent 
for oe 
Very Large Revere (VL 
niques are developed for analyzing functio nctional 
consum| , and for ining energy efficient VLSI 
circuits. A wire (or gate) in a circuit uses switching 
changes state from 1 to 0 or vice versa. 
Fhe Uriowtich Model’ (USM) of energy consumption, 
which measures the differences between pairs of 
ane of an embedded circuit, is developed. The fol- 
lowing worst case lower bounds are obtained in USM. 
Monotone circuits require switching energy proportion- 
al to the circuit’s area. A class +" n-input, boolean 
valued Deanal oan) sm aching and multiplication, 
uses Omega (n In) switc meng | energy, when com- 
puted y a shallow depth A special case of the 
parity function is shown ny require switching energy 
proportional to the area. Upper bounds in USM are de- 
rived. Novel circuits and layouts are obtained for n-bit 
OR and compare functions that have shallow _— 
and use only linear energy, in the worst case. A shal- 
low depth n-bit addition circuit is laid out in a manner 
that uses linear energy, on the average. This is a log 
factor better than the worst case lower bound for addi- 
tion. 


158,692 
N91-25933/3/GAR 
(Order as N91-25914/3/GAR, PC aa 4 


G Mason Univ., Fairfax, VA. Dept. of Electrical 
ond Compules Engineering. 
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Gallium Arsenide Processing for Gate Array Logic 
(Abstract Only). 

E. D. Cole. Sep 89, ip 

In Maryland Univ., the 1989 NASA-Asee Summer Fac- 
ee F Fellowship Program in Aeronautics and Research 
p3i. 


The development of a reliable and reproducible GaAs 
process was initiated for applications in gate array 
logic. Gallium Arsenide is an extremely important ma- 
terial for high speed electronic applications in both dig- 
ital and analog circuits since its electron mobility is 3 to 
5 times that of silicon, this allows for faster switching 
times for devices fabricated with it. Unfortunately 
GaAs is an extremely difficult material to process with 
respect to silicon and since it includes the arsenic 
component GaAs can be quite dangerous (toxic) espe- 
cially during some heating steps. The first stage of the 
research was directed at developing a simple process 
to produce GaAs MESFETs. The MESFET (MEtal 
Semiconductor Field Effect Transistor) is the most 
useful, practical and simple active device which can be 
fabricated in GaAs. It utilizes an ohmic source and 
drain contact separated by a Schottky gate. The gate 
width is typically a few microns. Several process steps 
were required to produce a good working device in- 
cluding ion implantation, photolithography, thermal an- 
nealing, and metal deposition. A process was de- 
signed to reduce the total number of steps to a mini- 
mum so as to reduce possible errors. The first run pro- 
duced no good devices. The problem occurred during 
an aluminum etch step while defining the gate con- 
tacts. It was found that the chemical etchant attacked 
the GaAs causing trenching and subsequent severing 
of the active gate region from the rest of the device. 
Thus all devices appeared as open circuits. This prob- 
lem is being corrected and since it was the last step in 
the process correction should be successful. The 
second planned —- involves the circuit assembly of 
the discrete MESFETs into logic gates for test and 
analysis. Finally the third stage is to incorporate the 
designed process with the tested circuit in a layout that 
=— produce the gate array as a GaAs integrated cir- 
cuit. 


158,693 
PB91-213181/GAR 
(Order as PB91-213173/GAR, PC A05/MF 


A01) 
Toshiba Corp., Tokyo (Japan). 
Development of UV/Ozone Asher. 

K. Kojima, S. Saito, and Y. Kataoka. c1991, 5p 

Text in Japanese. 

Included in Toshiba Review, v46 n1 p55-58 1991. 


Demand has arisen for the development of a damage- 
free resist ashing process for use in semiconductor 
and electronic device processing. In O2 plasma 
—_s widely used for stripping resist, the charged 
particles can cause damage to devices. On the other 
hand, UV/ozone ashing does not expose the substrate 
to charged particles so that damage is reduced, but 
the ashing rate is low. Studies were carried out to solve 
this problem. For rapid resist ashing, the important ele- 
ments are substrate temperature, high-ozone concen- 
tration, high-UV intensity, and a g ozone stream. A 
UV/ozone asher was developed based on a rapid 
ashing mechanism. The asher can be used for large 
substrates of up to 450 mm x 450 mm, and also in line 
sheet-fed conveyor machines. This p reports on 
the UV/ozone ashing mechanism and provides an out- 
line of the asher. 


158,694 
PB91-213298/GAR 
(Order as PB91-213272/GAR, PC A17/MF 
A03; 


Sumitomo Metal Industries Ltd., Tokyo (Japan). 
Dev it of ECR Plasma Processes and 
Equipment for Semiconductor Manufacturing. 

H. Araki, T. Akahori, T. Ebata, T. Tani, and S. 
Nakayama. c1990, 17p 

Included in Sumitomo Search, n44 p262-277 Dec 90. 


The feature size of semiconductor devices are becom- 
ing smaller and smaller with increasing integration 
density. For submicron pattern delineation, advanced 
plasma processes and equipment are being used to 
overcome the inherent limitations of the conventional 
rf plasma processes. ECR(Electron Cyclotron Reso- 
nance) plasma is one of the most promising technol- 
ogies to generate stable plasma even in a lower pres- 
sure range of 10(exp-3)-10(exp-1) Pa. In the paper, the 
newly developed ECR plasma system and its applica- 
tions are described. Up to now there have been two 
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inherent disadvantages of ECR plasma; uniformity and 
throughput. The former has been largely improved by 
modifying the magnetic field controlling the plasma 
stream divergence, and the latter has been; improved 
by a high microwave power supply and high pumping 
power system with a high gas flow rate in low gas pres- 
sure. The high ion current density and J perrid con- 
trolled low ion energy of the present ECR system are 
sucessfully utilized for both CVD and etching process- 
es in the ever-advancing LSI fabrication process. 


158,695 
PB91-213397/GAR PC A10/MF A03 
Nippon Electric Co. Ltd., Tokyo. 

NEC Technical Journal, Vol. 43, No. 12, (Serial 260), 
December 1990. Special Issue on Semiconductor 
Devices. 

c1990, 223p 

Text in Japanese with English abstracts. See also 
PB91-213405, PB91-213413 and PB91-148643.Por- 
tions of this document are not fully legible. 


Topics discussed in the report include the following: 
Research and Development; Production Technol- 
ogies; Memories; Microprocessors; Application Specif- 
ic Processors; Single Chip Microcomputers; ASIC (Ap- 
plication Specific Integrated Circuits); Communication 
Devices; AV Devices; Automotive Devices; Discreet 
Devices; Optical and Microwave Devices; Hybrid IC. 


158,696 
PB91-213413/GAR 
(Order as PB91-213397/GAR, PC —_ o) 


Nippon Electric Co. Ltd., Tokyo. 

GaAs Low Noise Devices for DBS Applications. 

T. Itoh, |. Nagasako, and Y. Kaneko. c1990, 5p 

Text in Japanese. 

— in NEC Technical Jnl., v43 n12 p208-211 Dec 


In accordance with increasing demands for further 
noise reduction in DBS (Direct Broadcasting Satellite) 
converters, the development of super low noise FETs 
has been urgently required. The paper discusses the 
design, process and performance of newly developed 
heterojunction FETs (HJFET). The HJFET adopts a 
selectively-doped structure and a_ strained-layer 
InGaAs channel. The HJFETs (V1195) exhibited excel- 
lent noise performance at 12 GHz; NF=0.7 dBmax, 
Ba=11.0 dBtyp. It demonstrates their usefulness in 
DBS converters. 


158,697 
PB91-216739/GAR 
(Order as PB91-216705/GAR, PC -_ MF 
01 


) 
National Inst. of Standards and Technology, Gaithers- 
burg, MD 
Automated Reverse-Bias S d-Breakd 
Transistor Tester. 
D. Berning. 1991, 14p 
Included in Jnl. of Research of the National Institute of 
_— and Technology, v96 n3 p291-304 May/Jun 





An automated instrument is described for generating 
curves for the reverse-bias, safe-operating area of 
transistors nondestructively. A new technique for de- 
tecting second breakdown that makes automation 
possible is highlighted. Methods to reduce stress to 
the device under test are discussed, as are several 
other innovations that enhance automation. Measure- 
ments using the tester are described, and limitations 
on nondestructive testability are discussed. 


158,698 

PB91-224139/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Software for Modelling Semiconductor Devices in 
Three Dimensions. 

C. Greenough, C. J. Fitzsimons, and R. F. Fowler. 
Apr 91, 19p RAL-91-042 


The three-dimensional modelling of semiconductor de- 
vices is becoming increasingly important due to the 
continued miniaturization of devices. There is a corre- 
sponding increase in the research devoted to develop- 
ing three-dimensional numerical models of devices. 
Here the authors discuss some of the work in the 
ESPRIT project EVEREST relating to this. They de- 
scribe in detail the software implementation of the al- 
gorithmic techniques being developed in the project. 
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PB91-224683/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Adaptive Solution of Three-Dimensional Semicon- 
ductor Device Problems. 

J. V. Ashby, C. J. Fitzsimons, R. F. Fowler, and C. 
Greenough. Mar 91, 16p RAL-91-020 

Presented at the International Conference on Numeri- 
cal Grid Generation in Computational Fluid Dynamics 
and Related Fields (3rd), Barcelona (Spain), June 3-7, 
1991. 


The solution of the semiconductor device equations 
exhibits fine-scale features which depend on the ge- 
ometry, physics and operating conditions of the 
device. It is extremely difficult for the designer to place 
nodes manually to capture these features accurately in 
three dimensions. The authors introduce an adaption 
algorithm, capable of — from a coarse mesh of 
hexahedra and tetrahedra that satisfy the Delaunay 
criterion, which automatically adapts the mesh to the 
features of the solution. The authors illustrate the ef- 
fectiveness of the algorithm by numerical examples. 


158,700 


PB91-225300/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Non-Ideal Behaviour of Buried Channel CCDs 
Caused by Oxide and Bulk Silicon Traps. 

K. Kandiah, and F. B. Whiting. c1990, 29p RAL-90- 
078 


Analytical expressions are given for noise in FETs due 
to charge trapping at defects in the silicon and in the 
oxide. Conditions which lead to 1/f and 1/f squared 
spectra are described. A new physical model of the 
noise mechanisms in ideal depletion mode MOSFETS 
is fully described. Measurements on various MOS- 
FETs in CCDs and other systems are compared with 
the predictions of the model. The results show that 
MOSFETS in CCDs exhibit much higher 1/f noise than 
predicted. The possible reasons for this excess noise 
as well as the significance of these findings on charge 
transfer efficiency are discussed. (Copyright (c) Sci- 
ence and Engineering Research Council 1990.) 


158,701 


TIB/A91-00931/GAR PC E09 

Stuttgart Univ. (Germany, F.R.). Inst. fuer Netwerk und 

Systemtheorie. 

Bau eines schnellen Signalprozessors ohne Multi- 
Construction of a fast signal processor 

E. Lueder, V. Rebmann, and J. Heinrich. Jul 89, 85p 

Contract BMFT NT 2824 

In German. 


A mask programmable building block for 2nd order re- 
cursive digital filtering was realized on a 2.4 mue m 
CMOS-Chip with an area of 5.04mm. 5.46mm and a 
transistor count of 10700. A 5V supply voltage and a 
supply current of 1.4 mA/MHz are required to operate 
a chip mounted on a 40 pin dual-in-line package. Using 
a fast algorithm, a highly parallel computing scheme 
and new arithmetic circuits the chip allows for a maxi- 
mum clock frequency of 18 MHz being able to com- 
pute every 2nd order filter function with internal 16 bit 
fixed point precision within a sampling period of 56 ns. 
Similar to gate arrays all fabrication steps can be pro- 
duced in large quantities besides the final step of pat- 
terning the metal layer for obtaining the interconnec- 
tions which define a customer's specific filter coeffi- 
cients. Therefore the IC represents a versatile building 
block for digital filters. By cascading several chips, fil- 
ters of higher ree can be realized without loss of 
speed. (orig.). (TIB: FR 4606.) (Copyright (c) 1991 by 
FIZ. Citation no. 91:000931.) 


General 
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AD-A237 091/4/GAR : 
Illinois Univ. at Urbana-Champaign. 


PC A06/MF A02 





Study of the Parallel-Plate EMP Simulator and the 
Simulator-Obstacle Interaction. 
Final technical rept. 

. D. Gedney. Dec 90, 109p CERL-TR-M-91/11 
Contract DACA88-88-M-0663 


The Parallel-Plate Bounded-Wave EMP Simulator is 
typically used to test the vulnerability of electronic sys- 
tems to the barge an me pulse (EMP) produced by 
a high altitude nuclear burst by subjecting the systems 
to a simulated EMP environment. However, when large 
test objects are placed within the simulator for investi- 
gation, the desired EMP environment may be affected 
by the interaction between the simulator and the test 
object. This simulator/obstacle interaction can be at- 
tributed to the following phenomena: (1) mutual cou- 
pling between the test object and the simulator, (2) 
fringing effects due to the finite width of the conducting 
plates of the simulator, and (3) multiple reflections be- 
tween the object and the simulator’s tapered end-sec- 
tions. When the interaction is significant, the measure- 
ment of currents coupled into the system may not ac- 
curately represent those induced by an actual EMP. To 
better understand the problem of simulator/obstacle 
interaction, a dynamic analysis of the fields within the 
parallel-plate simulator is presented. The fields are 
computed using a moment method solution based on 
a wire mesh approximation of the conducting surfaces 
of the simulator. The fields within an empty simulator 
are found to be predominately transversse electro- 
magnetic (TEM) for frequencies within the simulator’s 

idth, properly simulating the properties of the 
EMP propagating in free space. However, when a 
large test object is placed within the simulator, it is 
found that the currents induced on the object can be 
quite different from those on an object situated in free 
space. A comprehensive study of the mechanisms 
contributing to this deviation is presented. 


158,703 

AD-A237 218/3 Not available NTIS 

Foreign Technology Div., Wright-Patterson AFB, OH. 
ription of Invention for the Inventor’s Certifi- 

cate: Cement Paste. 

V. Y. Gul’, L. Z. Shenfil’, G. K. Mel’nikova, T. F. 

Porosyatnikova, and |. D. Pil’menshtein. 1990, 9p 

Rept no. FTD-ID(RS)T-1081-90 


The invention covered in this paper is a cement paste 
able conducting electricity with small values of spe- 
cific resistance and of the temperature coefficient of 
resistance. The use of dispersed nickel powder in dif- 
ferent mixtures is discussed. The characteristics of 
three different pastes are compared. To obtain electri- 
cally conducting paste with small values of specific re- 
sistance and of the temperature coefficient of resist- 
ance, a mixture of nickel powders of different degrees 
of dispersion is introduced into the composition of the 
f=: rma cement paste: the highly dispersed 
NK (expansion unknown) with particles of a spherical 
shape and powder of the PNE (expansion unknown) 
type with particles of an elongated shape. 


158,704 
AD-A237 698/6/GAR 


Micrion Corp., Pe: , MA. 
Bimonthly Re Number 9 Detailing Work Done 
on Contract N00014-89-C-2238 during April and 
May 1991 (Micrion Corporation). 

14 Jun 91, 4p 

Contract N00014-89-C-2238 


Progress on the advanced column continued in the 
areas of imaging, spot size measurements, and solving 
a high voltage problem. We imaged an X-ray mask with 
the column to verify image parameters such as dose 
and dwell time to successfully image a mask without 
damage. We produced images of both 0.5 um features 
and associated clear and opaque defects with less 
than the maximum acceptable dose. The maximum ac- 
ceptable dose is one that will produce images with 
minimal channeling and ion-induced sputtering. We 
automated spot size algorithm measurements using 
error function analysis and —t measure spot 
sizes 5-10 nm greater than predicted. These are meas- 
ured using a single isotope (69)Ga ion source which 
improved spot bey 5 nm. We have completed the 
roof of concept (POC)test column, on schedule, and 
jan testing the production prototype column. This 
latter column did not change significantly from the 
POC column. All major components stayed the same. 


PC A01/MF A01 


158,705 ‘ 
AD-A237 821/4 Not available NTIS 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 


Wafer-Scale Integration of a Large Systolic Array 
for Adaptive ory 

C. M. Rader. 1991, 29p JA-6639, ESD-TR-91-098 
Contract F19628-90-C-0002 

Availability: Pub. in Lincoln Laboratory Jnl., v4 n1 p3- 
30 1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


158,706 

PAT-APPL-7-648 094/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Improved Tracer for Router Head. 

Patent Application. 

A. D. Stormer. Filed 31 Jan 91, 10p AD-D014 905/4 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A tracing is disclosed which will allow a programmable 
router to trace the programmed path of the router on 
an inexpensive media to check the programming. This 
avoids the time and material wastage resulting from 
cutting metal plated circuit boards without being able 
to check the programming path. (Author) 


158,707 

PATENT-4 749 420 Not available NTIS 
Department of the Navy, Washington, DC. 

Method of weeny Bea Assembly for Use in an 
Antenna Element bly. 

Patent. 

R. J. Phillips, and D. O’Brien. Filed 12 Dec 86, 
patented 7 Jun 88, 6p AD-D014 907/0, PAT-APPL-7- 
003 020 

Supersedes PAT-APPL-7-003 002. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A semi-foamed polyethylene tape for use in the model- 
ing of foamed jacket polyethylene cables. After tumble 
mixing low density foaming polyethylene, ethylene 
vinyl acetate co-polymer and polyethylene color con- 
centrate, the tape is extruded on a ti jastic ex- 
truder having a maddox mixing screw that effectively 
mixes polyethylene compounds and a slot die with a 
suitable opening dimension. The tape is then 
quenched. By controlling manufacturing variables the 
tape is foamed to 40% to 50% of its maximum. The 
tape is then foamed to 100% maximum during the 
manufacturing of a cable assembly. 
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AD-A237 632/5/GAR PC A03/MF AO1 
Army Lab. Command, Fort Monmouth, NJ. Electronics 
Technology and Devices Labs. 

Measurement of Lithium Cycling Efficiency in Or- 


—_— Electrolytes. 
echnical rept. Oct 90-Feb 91. 
S. Slane. May 91, 17p Rept no. SLCET-TR-91-15 


An experiment to measure the sere, oh cycli 
efficiency of organic electrolytes has been developed : 
Lithium cycling efficiency is an important parameter in 
the research and development of rechargeable lithium 
batteries. The safety, shelf life, and cycle life of lithium 
batteries are direct consequences of how electro- 
chemically stable the lithium anode is in the organic 
electrolyte used. Detailed within this report is the 
method of measurement and its advantages and dis- 
advantages. Also reported are results of lithium cycling 
efficiencies in various ester solvent-based electrolytes. 
The effects of cosolvents and electrolyte additives 
have been investigated. 


158,709 
DE91012743/GAR 
EG and G Idaho, Inc., Idaho Falls. 
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ENERGY 
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Laboratory testing of the dual traction battery 
GC12V100. 

J. E. Hardin. Jan 91, 40p EGG-EP-9296 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


The purpose of this report is to describe testing per- 
formed on two groups of Johnson Controis GC12V100 
batteries connected in a series lel 


maintaining a reduced current draw for 

string of modules and (2) increased reliability. ex- 
pectation of increased reliability is based on the 
sumption that one battery string could provide a “ 
home” ility for an Electric Vehicle (EV) if the 
other string failed during vehicle tion. This 


cept has not been widely used in prior EV designs, 
certain is were anticipated in the use of a 
single battery charger to charge parallel stri 

teries. A relatively simple test series was 

— the feasibility of this approach. 1 ref., 1 

2 \ 
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DE91014673/GAR PC A04/MF A01 
Sandia National Labs., Albuquerque, NM. 


wn Gee study of a 200 ampere eee y 
A. R. Baldwin. Jun 91, 65p SAND-90-211 


Contract AC04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 


The results of a Sandia National Laboratories program 
to ign and develop a high-current thermal battery 
for the ic Weapons Technology Program are 
presented. The feasibility of a 200 A, 150 s, 12 Vdc 
primary battery was demonstrated under ambient con- 
ditions. New header feedthrough design concepts 
were used, and new internal current collectors and in- 
ternal leads were considered. The Li(Si)/LiBr- 
LiCI-LiF/FeS(sub 2) electrochemical system has 
shown exceptional performance at the high-current 
operation conditions. A high-rate Zinc/Silver Oxide 
secondary cell was also uated, and the results are 

esented in this report. These cells exhibited excel- 
font high-ate discharge performance. 5 refs., 19 figs., 
8 . 


158,711 


N91-25319/5/GAR PC A03/MF A01 
Toledo Univ., OH. 


Modeling of a Ni-H2 Battery Cell. 
Final hear R 


. Ryu, K. J. Dewitt, and T. G. Keith. 1991, 32p NAS 
1.26:188538, NASA-CR-188538 
Contract NCC3-69 


The nickel-hydrogen secondary battery has many de- 
sirable features which make it attractive for satellite 
power systems. It can provide a significant improve- 
ment over the energy density of present spacecraft 
nickel-cadnium batteries, combined with longer life, 
tolerance to overcharge and possibility of state-of- 
charge indication. However, to realize these advan- 
, accurate thermal modeling of nickel-hydrogen 
cells is required in order to lesign the battery 
pack so that it operates within a temperature 
range during the operation. Maintenance of a low oper- 
ating temperature and a uniform temperature profile 
within the cell will yield better reliability, improved cycle 
life and better charge/discharge efficiencies. This re- 
search has the objective of developing and testing a 
thermal model which can be used to characterize bat- 
tery operation. Primarily, temperature distribution with 
the heat ation rates as a function of position and 
time will be on)enen fora alae in the ee —. 
ating modes: (1) c' cycle, ischarge cycle, 
(a) overcharge condiion, if applicable. Variables to be 
examined include charging current, disc! rates, 
state of charge, pressure and temperature. Once the 
thermal model has been developed, this resulting 
model will predict the actual operating temperature 
ow gradient for the specific cell geometry 
to be used. 
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N91-25322/9/GAR 
Colorado State Univ., Fort Collins. 
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New Secondary Batteries Using Electronically 
Conductive Polymer Cathodes. 

Final Report, 1 Jan. 1989 - 30 Jun. 1991. 

C. R. Martin, and R. E. White. May 91, 315p NAS 
1.26:188604, NASA-CR-188604 

Contract NAG9-173 


No abstract available. 


158,713 
N91-25323/7/GAR 
(Order as N91-25322/9/GAR, PC A14/MF 
Al 


02) 
Texas A and M Univ., College Station. 
Effect of Polymer Electrode Morphology on Per- 
formance of a Lithium/Polypyrrole Battery. 
Master’s thesis. 
M. A. Nicholson. May 91, 125p 
In Colorado State Univ., New Secondary Batteries 
— Electronically Conductive Polymer Cathodes 

p. 


A variety of conducting polymer batteries were de- 
scribed in the recent literature. In this work, a Li/Poly- 
pyrrole secondary battery is described. The effect of 
controlling the morphology of the polymer on en- 
hancement of counterion diffusion in the polymer 
phase is explored. A method of preparing conducting 
polymers was developed which yields high surface 
area per unit volume of electrode material. A porous 
membrane is used as a template in which to electro- 
chemically polymerize pyrrole, then the membrane is 
dissolved, leaving the polymer in a fibrillar form. Con- 
ventionally, the polymer is electrochemicaily polymer- 
ized as a dense polymer film on a smooth Pt disk elec- 
trode. Previous work has shown that when the polymer 
is electrochemically polymerized in fribrillar form, 
charge transport rates are faster and charge capac- 
ities are greater than for dense, conventionally grown 
films containing the same amount of polymer. The pur- 
pose is to expand previous work by further investigat- 
ing the possibilities of the optimization of transport 
rates in polypyrrole films by controlling the morphol 

of the films. The utility of fibrillar polypyrrole as a cath- 
ode material in a lithium/polymer secondary battery is 
then assessed. The performance of the fibrillar battery 
is compared to the performance of an analogous bat- 
tery which employed a conventionally grown polypyr- 
role film. The study includes a comparison of cyclic 
voltammetry, shape of charge/discharge curves, dis- 
charge time and voltage, cycle life, coulombic efficien- 
cies, charge capacities, energy densities, and energy 
efficiencies. 


158,714 
N91-25324/5/GAR 
(Order as N91-25322/9/GAR, PC A14/MF 
A 


02 
Texas A and M Univ., College Station. 
New Secondary Batteries Utilizing Electronically 
Conductive Polypyrrole Cathode. 
Doctoral thesis. 
T. Yeu. May 91, 159p 
In Colorado State Univ., New Secondary Batteries 
ro Electronically Conductive Polymer Cathodes 

p. 


To gain a better understanding of the dynamic behav- 
ior in electronically conducting polypyrroles and to pro- 
vide guidance toward designs of new secondary bat. 
teries based on these polymers, two mathematical 
models are developed; one for the potentiostatically 
controlled switching behavior of polypyrrole film, and 
one for the galvanostatically controlled charge/dis- 
charge behavior of lithium/polypyrrole secondary bat- 
tery cell. The first model is used to predict the profiles 
of electrolyte concentrations, charge states, and elec- 
trochemical potentials within the thin polypyrrole film 
during switching process as functions of applied 

tential and position. Thus, the detailed mechanisms of 
charge transport and electrochemical reaction can be 
understood. Sensitivity analysis is performed for inde- 
pendent parameters, describing the physical and elec- 
trochemical characteristic of polypyrrole film, to verify 
their influences on the model performance. The values 
of independent parameters are estimated by compar- 
ing model predictions with experimental data obtained 
from identical conditions. The second model is used to 
predict the profiles of electrolyte concentrations, 
charge state, and electrochemical potentials within the 
battery system during charge and discharge processes 
as functions of time and position. Energy and power 
densities are estimated from model predictions and 
compared with existing battery systems. The inde- 
pendent design criteria on the charge and discharge 
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performance of the cell are provided by studying the 
effects of design parameters. 


158,715 

PBS1-226134/GAR PC A03/MF A01 
Tracer Technologies, Inc., Somerville, MA. 
Caicium/Organic Electrolyte Cell. 

Final rept. 

F. Walsh. 20 Sep 88, 42p NSF/ISI-88147 

Grant NSF-ISI-8760604 

Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


The objective of the Phase | program was to demon- 
strate the technical feasibility of the development of an 
energy-dense primary cell which utilizes a calcium 
anode and an — catholyte. Such a cell would be 
a safer and smaller alternative in commercial applica- 
tions which require a low-rate long-shelf-life power. 
Researchers screened a number of combinations of 
carbon and organometallic compound ~ cyclic vol- 
tammetry and electrochemical techniques based on a 
rotating electrode system. Through these screening 
tests, cathode matrix combinations providing high rate 
capability in mixed solvent catholyte reduction and 
providing reduction products with reduced reactivity 
were identified. Selected cathode matrix combinations 
were tested through discharge of calcium-anode labo- 
ratory cells: in these discharge tests, cathode energy 
density equivalent to that of a cathode of a low-rate Li/ 
SOC12 cell was obtained. Samples of electrolyte from 
discharged cells were analyzed by H-NMR, 13C-NMR, 
and GC/MS. 


158,716 
PB91-800771/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


High-Performance Batteries. Ney 1988-Sep- 
tember 1991 (Citations from the NTIS Database). 
Rept. for Jan 88-Sep 91. 

Aug 91, 45p 


The bibliography contains citations concerning the 
design, development, components, testing, electro- 
lytes, use, and safety aspects of advanced or high-per- 
formance batteries. Applications include use in space 
vehicles, electric vehicles, in load leveling operations, 
and for pulse power. The types discussed include 
sodium/metal chloride, sodium/sulfur, nickel/hydro- 
gen, nickel/iron, iron/air, lithium/sulfur dioxide, and 
zinc/halide. (Contains 139 citations with title list and 
subject index.) 


Electric Power Production 


158,717 

DE91013212/GAR PC A03/MF A01 
Pennsylvania State Univ., University Park. Dept. of Me- 
chanical Engineering. 

Experimental investigation of enhanced tubes for 
steam condensers. 

M. H. Jaber, R. L. Webb, and P. Stryker. 6 Jan 91, 
42p EGG-M-91072, CONF-910739-16 

Contract FC07-881D12708 

ASME/AIChE/ANS national heat transfer conference, 
Minneapolis, MN (USA), 26-31 Jul 1991. Sponsored by 
Department of Energy, Washington, DC. 


The objective was to identify an enhanced tube for use 
in steam condensers. A set of commercially available 
enhanced tubes was tested to determine the enhance- 
ment level relative to a plain tube. The tubes have dif- 
ferent fin size, shape, spacing, and material. Steam 
was condensed under vacuum conditions (54 C) and 
the steam side condensing coefficient was deter- 
mined. The tube wall temperature was measured for 
each tube at three different circumferential positions. 
The apparatus and experimental procedure are de- 
scribed. The results show that the condensation coef- 
ficient was enhanced (relative to a plain tube of diame- 
ter equal to the diameter over the fins for the en- 
hanced tube) 34%, 75%, and 280% for titanium, 
copper-nickel, and copper, respectively. Based on the 
results of this study and correlations for the tube side 
heat transfer coefficient, the overall heat transfer coef- 
ficient of a set of doubly enhanced tubes (internal and 
external enhancement) were determined at operating 
conditions that typically occur in electric utility steam 
condensers. The tubes were made of copper-nickel 


and titanium. The overall heat transfer coefficients 
were calculated at a saturation temperature of 54 C 
and 2.0 m/sec cooling water velocity. The maximum 
enhancement in the overall heat transfer coefficient, at 
2.0 m/sec is 80% and 58% for the copper-nickel and 
titanium tubes respectively. 26 refs., 9 figs., 7 tabs. 


158,718 
DE91014014/GAR 
Argonne National Lab., IL. 
Simulation of combustion processes in an MHD 
second stag? combustor. 

S. A. Lottes, and S. L. Chang. 1991, 22p ANL/CP- 
72369, CONF-9106106-1 

Contract W-31109-ENG-38 

Symposium on engineering aspects of magnetohydro- 
dynamics (29th), New Orleans, LA (USA), 18-20 Jun 
1991. Sponsored by Department of Energy, Washing- 
ton, DC. 


PC A03/MF A01 


Computer simulation is used to aid in the design of a 
magnetohydrodynamic (MHD) second stage combus- 
tor. A two-dimensional steady state computer model, 
based on mass, momentum, and energy conservation 
laws for multiple gas species, is used to simulate the 
hydrodynamics and combustion in a second stage 
combustor in which opposed jets of oxidizer are inject- 
ed into a confined cross-stream of hot gas/fuel mix- 
ture entering from the first stage. The model computes 
variable distributions (temperature, pressure, velocity, 
and species concentrations, etc.) in the combustor 
and predicts reacting flow heat release, mixing pat- 
terns, and combustion efficiency. The modeling aids in 
understanding the complex processes occurring within 
the combustor and helps in identification of optimum 
design parameters and operating conditions for the 
combustor to improve combustor operation and en- 
hance downstream MHD generator performance. Re- 
sults of the study indicate: (1) co-flow oxidizer jet injec- 
tion (angle < 90 degrees) yields relatively poor mixing 
and combustion performance, (2) counter-flow injec- 
tion (angle greater than 90 degrees) yields much better 
mixing and combustion performance, with an optimum 
injection angle in the range of 120 to 140 degrees, (3) 
the optimum injection angle intervals for combustion 
efficiency and uniformity of exit temperature profile are 
the same, and (4) the non-reacting flow optimum injec- 
tion angle interval for jet/main flow mixing is a relative- 
lyg predictor of reacting flow combustor perform- 
ance in terms of combustion efficiency and uniformity 
of combustor exit temperature profile. 17 refs., 11 figs., 
4 tabs. 


158,719 
DE91014522/GAR PC A04/MF A01 
Geoproducts Corp., Oakland, CA. 

Preconstruction of the Honey Lake Hybrid Power 
Plant. Final report. 

Progress rept. 

30 Apr 88, 58p DOE/ID/12477-T1 

Contract AC07-841D12477 

Sponsored by Department of Energy, Washington, DC. 


The work undertaken under this Contract is the pros- 
ecution of the preconstruction activities, including pre- 
liminary engineering design, well field development, 
completion of environmental review and prosecution 
of permits, and the economic and financial analysis of 
the facility. The proposed power plant is located in 
northeastern California in Lassen County, approxi- 
mately 25 miles east of the town of Susanville. The 
power plant will use a combination of wood residue 
and geothermal fluids for power generation. The plant, 
when fully constructed, will generate a combined net 
output of approximately 33 megawatts which will be 
sold to Pacific Gas and Electric Company (PG&E) 
under existing long-term power sales contracts. Trans- 
fer of electricity to the PG&E grid will require construc- 
tion of a 22-miie transmission line from the power plant 
to Susanville. 11 refs., 12 figs., 7 tabs. 
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DE91793190/GAR PC A07/MF A02 
Energiforsyningens Forskningsinstitutt A/S, Trond- 
heim (Norway). 

Optimal Sa ging i store kraftsys- 
tem ved hjelp av dekomposisjon. (Optimal produc- 
tion planning in major power systems by means of 
decomposition). 

A. Gjelsvik, and J. Roeynstrand. Sep 90, 127p EFI- 
TR-3711, ISBN 82-594-0156-8 

In Norwegian. 

U.S. Sales Only. 





The report gives and account of mathematical models 
for operation planning of a major hydro power produc- 
tion system, consisting of many interconnected power 
systems. With many individual power plants in the 
system, the models become large and the computing 
times may be unacceptably long. It is investigated if 
decomposition may be a means to reduce the comput- 
ing time. The model is then divided into submodels. 
This division may be performed in different ways, and 
several of them are described. A new version of an 
earlier network rope shows — conver- 
gence properties and is promising for major systems. 
49 refs., 12 figs., 3 tabs. ~ ” — 


158,721 


DE91793197/GAR PC A05/MF A01 
Statens Vattenfalisverk, Vaellingby (Sweden). 
Exergianalys av ett foergasningskraftverk. 
(Ex analysis for an integrated gasification 
combined cycle plant). 

T. Schmidt. 31 Jan 91, 83p SV-UV-91-4 

In Swedish. Examination paper. 

U.S. Sales Only. 


The Swedish State Power Board ‘Vattenfall’ is plan- 
ning to build a new power plant in Brofjorden, Sweden. 
Residual oil from the Scanraff refinery in Lysekil is to 
be used for fuel. The oil will be gasified to a combusti- 
ble gas, which then is burned in a gas turbine com- 
bined with a steam turbine, a so called combined 
cycle. In these thesis, an exergy analysis of the Brof- 
jorden Power Plant has been performed. The results 
show that the overall exergy efficiency is approximate- 
ly the same as the thermal efficiency of Brofjordens 
power plant, 42% and 44% respectively. However, 
when it comes to the losses in the process, the results 
from the exergy analysis are quite different from the 
energy analysis. The a shows that the 
largest losses are due to the exhaust gases and the 
cooling water. The exergy analysis, on the other hand, 
shows very small losses with these streams. Instead 
most of the exergy losses are made within the proc- 
ess, where exergy destruction takes place due to irre- 
versibilities. As much as 54% of the exergy in the fuel 
is destroyed within the process, while only 4% is lost 
by the exhaust gases and the cooling water. The larg- 
est exergy destructions appear in the gasifier, 12.8%, 
and the gas turbine, 26.1%. In these plant compo- 
nents the exergy is destroyed due to chemical reac- 
tions. In order to decrease the exergy destruction, the 
reaction conditions have to be changed. A controlling 
factor is the reaction temperature. The exergy analysis 
also shows that heat exchange is an exergy destruct- 
ing process. Here the exergy efficiency can be in- 
creased by decreasing the temperature difference be- 
tween the hot and the cold side. Another plant compo- 
nent with low exergy efficiency is the air separation 
ae gs The exergy analysis shows that exergy is mainly 
lost within the process, and here steps should be 
taken to increase the overall efficiency of Brofjordens 
Power Plant. (au). 
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PB91-225417/GAR PC E05/MF E05 
Selskapet for Industriell og Teknisk Forskning, Trond- 
heim (Norway). Div. of Fluid Machinery. 

— Space Model Formulation of Turbine Regula- 


Systems. 
X. X. Li. 1 Feb 91, 33p STF67-A91006, ISBN-82-595- 
5956-0 


A new approach to the state space model formulation 
of turbine regulation systems is investigated. Tran- 
scendental transfer function are approximated by ra- 
tional expressions by limited zero-pole method. This 
enables the establishment of accurate state space 
models of turbine regulation systems, that is essential 
for the application of modern control system design 
a to explore possible new regulator algo- 
m. 


Electric Power Transmission 
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AD-A237 803/2/GAR 
Oak Ridge National Lab., TN. 


PC A08/MF A02 


Impact of Steep-Front Short-Duration Impulse on 
Electric Power System Insulation. Phase 2. Labora- 
—_ of Selected Power System Compo- 
nen 

L. M. Burrage, E. F. Veverka, J. H. Shaw, and B. W. 
McConnell. Apr 91, 172p Rent no. ORNL/SUB/85- 
28611/2 

Prepared in cooperation with McGraw-Edison Techni- 
cal Center, Frandsville, WI. 


This final report documents all the experimental work 
performed by Cooper Power Systems, Indus- 
tries, Inc., for the Oak Ridge National Laboratory under 
the subcontracts 11X28611C and 17X-SB-374V. This 
research effort required the performance evaluation of 
three specific insulation systems in common usage by 
electric power transmission and distribution utilities 
under stresses imposed by three characteristic im- 
pulse waveforms (SFSD) impulses and one represent- 
ative of lighting, the cumulative effect of multiple shots 
of each pulse, 60 Hz voltage, and, where appropriate, 
and mechanical load. The insulation systems evaluat- 
ed are the cellulose-paper/oil combination typical of 
power transformer and condenser bushing usage, the 
cellulose-paper/enamel/oil combination used in distri- 
bution transformer construction, and the porcelain/air 
combination representing transmission and distribu- 
tion line structural insulation. The impulse waveshapes 
used in this evaluation are defined in the final report of 
the first phase of this project. 
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DE91793192/GAR PC A04/MF A01 
Statens Vattenfalisverk, Vaellingby (Sweden). 

F och U-inventering. System- och drifsaekerhet- 
steknik. (R and D survey, systems and reliability). 
J. O. Sjoedin. 31 Oct 90, 64p SV-UE-91-5 

In Swedish. 

U.S. Sales Only. 


The vigour of Vattenfall’s R and D has up to now been 
a connection between technical expertness and con- 
sulting service in the overall field. Although the working 
terms will change with the organisation, that connec- 
tion must not be lost. R and D must combine the over- 
all view with a deeper knowledge within a more narrow 
field. In fact this deep knowledge, often gained through 
R and D-work, is a necessary condition for the over- 
view. The following areas of great importance and po- 
tential for development have been identified: * New 
transmission line concepts. * New distribution line con- 
cepts. Both of these projects require study of insula- 
tion, short-circuit security and environmental impact. 
Amongst a great number of interesting project propos- 
als, the following ones are given prominence to: * Di- 
agnostic methods for insulation. * Statistical coordina- 
tion of insulation. * Computational methods for the 
study of systems and reliability. * Expert systems appli- 
cations. (au). 
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DE91793194/GAR PC A03/MF A01 
Statens Vattenfallsverk, Vaellingby (Sweden). 
Utredning av teknik t inom omraadet kraft- 
kablar. (State of the art. Power cables). 

U. Grape. 30 Oct 90, 29p SV-UE-91-8 

In Swedish. 

U.S. Sales Only. 


Although, in principal, experienced technology is used 
for today’s —_ cables the design is developed con- 
tinuously. Among insulating materials in use XLPE 
(crosslinked polyethylen) is increasing for AC networks 
of various voltage levels. Problems with water treeing 
is much discussed since failures have occurred, espe- 
cially in medium voltage cable of old design. New ma- 
terials, retardant to water treeing, are studied as well 
as a watertight cable design. XLPE cables have been 
developed for higher and higher voltage levels and is 
now fully established for systems enemy up to and 
including 245 kV. There are a number of XLPE cables 
in operation at even higher voltages. Within a few 
years it is expected that sufficient experience will be 
available to consider XLPE cable fully reliable also for 
400 kV system voltage. With ‘Fennoskan’, the HVDC 
connection between Sweden and Finland, the devel- 
opment of mass impregnated cables has reached a 
high technical level. Conversion of OH-lines into buried 
cables is a potential future use of power cables. An- 
other possible development is transmission and distri- 
bution networks using DC. Existing oil filled and mass 
impregnated cables are not ideal in all respect for this 
application. Polymer insulation adopted for DC would 
be a worthful complement. R and D performed by Vat- 
tenfall should contain studies of insulating materials in 
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order to control water treeing and to achieve new ap- 
plications of cables with polymer insulation. Other im- 
portant fields are test procedures, predictive mainte- 
nance, cables adopted for future distribution systems 
and HVDC cables for high transmission power. (au). 
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DE91793195/GAR PC A03/MF A01 
Statens Vattenfalisverk, Vaellingby (Sweden). 


Expertssytemtillaempningar omraadet elk- 

alae (Applications in power systems devel- 
in the artificial Al) 

T. Forsman, and R. Jaegerstaahl. 25 Jan 91, 47p 


This report gives present state of the art of the knowl- 
edge Base Systems technology in the application of 

systems. Swedish State Powerboard has less, 
compared to other Nordic Powerboards, 
application in this fields and it seems until today be 
correct. State of the art, in the middle of the 80s of this 
technique, to solve problems was not equal to the ex- 
pectations, but now we can see a breakthrough. A 
concentration at this technique seems to be both 
urgent and defendable. The result of the survey in the 
present Al field inside the company will notify that just 
a handful of people have been engaged in the tech- 
nique. These people have worked in only a few of the 
companies different regions and departments. To face 
the new technique the company must very cleraly 
make an effort to cover this field. Therefore we sug- 
gest that an Intelligent centre of a least three to five 
persons will be established and located, most likely at 
the Royal Institute of technology. This centre will, 
except for their own projects, also be a platform for 
education and information for the company. Some ex- 
amples of important R and D projects are also listed in 
this report. 
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DE91793196/GAR PC A03/MF A01 

Vattenfall Utveckling A.B., Aelvkarleby (Sweden). 

Utredning av tekniklaeget inom omraadet kraft- 
orer. (Investigation of the technical 

in the area Power transformers). 
. Tapper. 17 Oct 90, 27p SV-UE-91-11 
In Swedish. 
U.S. Sales Only. 


Since the power transformer is regarded as a ‘com- 
pleted product’ there is no revolutionary improvements 
to expect. The development which is made is to opti- 
mize and refine the technique. Examples of develop- 
ment proj is: * Foil winding for high voltage wind- 
ings, * SF(sub 6)-insulated transformers, * Amorphous 
core materials, ~ New method for monitoring. It is very 
important even in the future that Vattenfall keeps a 
high knowledge level within this area and is participat- 
ing in testing new technique in order to be able to hold 
a transformer number with the best possible reliability 
and efficiency. (au). 


158,728 
N91-25787/3/GAR 
(Order as N91-25755/0/GAR, PC Se 


Bonneville Power Administration, Portland, OR. 
ication of Precise 


Delivery and Appl Timing for a 
Traveling Wave Powerline Fault Locator System. 
M. A. Street. May 90, 6p , 

In JPL, the 22nd Annual Precise Time and Time Inter- 
val (PTTI) Applications and Planning Meeting p 355- 
360. 


The Bonneville Power Administration (BPA) has suc- 
cessfully operated an in-house developed powerline 
fault locator system since 1986. The BPA fault locator 
system consists of remotes installed at cardinal power 
transmission line system and a central master 
which polls the remotes for traveling wave time-of-ar- 
rival data. A power line fault produces a fast rise-time 
traveling wave which emanates from the fault point 
and propagates throughout the power grid. The re- 
motes time-tag the traveling wave leading edge as it 
passes through the power system cardinal substation 
nodes. A synchronizing pulse transmitted via the BPA 
analog microwave system on a wideband channel 
sychronizes the time-tagging counters in the remote 
units to a different accuracy of better than one micro- 
second. The remote units correct the raw time tags for 
synchronizing pulse propagation delay and return 
these corrected values to the fault locator master. The 
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master then calculates the power system disturbance 
source using the collected time tags. The system 
design objective is a fault location accuracy of 300 
meters. BPA’s fault locator system operation, error 
producing phenomena, and method of distributing pre- 
cise timing are described. 


158,729 
N91-25788/1/GAR 
(Order as N91-25755/0/GAR, PC A99/MF 
A04 


Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Precise ronization of Phasor Measurements 
in Electric Power Systems. 

A. G. Phadke. May 90, 5p 

In JPL, the 22nd Annual Precise Time and Time Inter- 
~ Applications and Planning Meeting p 361- 


Phasors representing positive sequence voltages and 
currents in a power network are in the most important 
parameters in several monitoring, control, and protec- 
tion functions in interconnected electric power net- 
works. Recent advances in computer relaying have led 
to very efficient and accurate phasor measurement 
systems. When the phasors to be measured are sepa- 
rated by hundreds of miles, it becomes necessary to 
synchronize the measurement processes, so that a 
consistent description of the state of the wera system 
can be established. Global Positioning System (GPS) 
transmissions offer an ideal source for synchronization 
of measurements. The concept and implemen- 
tation of this technique are described. Several uses of 
synchronized phasor measurements are also de- 
scribed. Among these are improved state estimation 
algorithms, state estimator enhancements, dynamic 
state estimates, improved control techniques, and im- 
proved protection concepts. 
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DE$1013168/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Electric rate structures for thermal energy storage 


evaluation. 
D. R. Brown, S. M. Garrett, and J. M. Sedgewick. 


May 91, PNL-7697 
Contract A\ 76RL01830 
Sponsored by Department of Energy, Washington, DC. 


Future ae es Ape nd are a to cfally 
energy ge lechnologies that are specifica! 
designed to take advantage of electric energy costs 
that vary depending on the magnitude, duration, and 
timing of power demand (e.g., cool storage). In fact, 
rate structure characteristics may affect the TES 
system design and ting approach as well as eco- 
nomic feasibility. The objective of this study, conduct- 
ed by the Pacific Northwest Laboratory for the US De- 
partment of Energy, was to define reference electric 
utility rate structures to be used in technical assess- 
ments of TES technologies. Electric rate structures 
were characterized for residential, commercial and in- 
dustrial sectors. A range of conditions for several alter- 
native rate structures was identified for each sector to 
capture the variability of likely conditions. Individual 
rate structure characteristics include demand charges 
and energy charges applicable during different months 
= ae days of the week, and hours of the day. 7 
refs., ‘ 
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DE$1013426/GAR PC A06/MF A02 
Ecotope, Inc., Seattle, WA. 

Manufactured homes thermal analysis and cost ef- 


fectiveness report. 

D. Bayion, B. Davis, |. Brown, M. Kennedy, and M. 
Lubliner. 7 Mar 91, 104p DOE/BP/35738-4 

Contract AM79-87BP35738 

Sponsored by Department of Energy, Washington, DC. 


This report analyzes the thermal performance and 
cost-effectiveness of conservation measures installed 
in manufactured homes built under the Residential 
Construction Demonstration Project (RCDP) spon- 
sored by the Bonneville Power Administration (BPA). 
In 1988 and 1989, 150 homes were built under this 
— by eight manufacturers located in Washington 

a. The homes were built using Super Good 
Cents (SGC) specifications adapted from the existing 
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specifications for site-built homes. These specifica- 
tions set performance standards for — envelope 
components (doors, windows, ceilings, floors and 
walls) and ventilation systems. The manufacturers pro- 
vided detailed data about the individual components 
installed in each home. These data included the 
wholesale price of each conservation measure, the 
nominal insulation specifications and the area of each 
component in the building exterior’s shell. Using engi- 
neering calculations, simulations and actual perform- 
ance data, the impact of the entire package of conser- 
vation measures on the energy required for space 
heating was estimated. These methods permitted 
analysis of the effects of various measures and their 
cost-effectiveness. 18 refs., 10 figs., 20 tabs. 
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DE91013427/GAR PC A04/MF A01 

Pacific Nortivere hye A feasibility study 
west hydr study. 

Mar 91, 69p DOE/BP/63056-3 ” 

Contract AM79-86BP63056 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


The use of hydrogen as fuel to produce electric power 
or as a Substitute for gasoline in automotive engines 
has aroused considerable interest at various times 
over the past century. The primary reason for hydro- 
gen’s appeal is that its combustion produces no envi- 
ronmentally noxious species. In contrast to fossil fuels, 
only water vapor is produced when hydrogen is burned 
in a power plant or automobile. A second major advan- 
tage to so oe is the prospect of an almost inex- 
haustible supply source in water. Water can be broken 
down to yield hydrogen through a process called elec- 
trolysis. Although this process is well known and thor- 
oughly understood, the electrolysis step itself requires 
electric power input. It is the cost of the electricity for 
this separation that has inhibited the widespread use 
of this approach to date. For a utility company, hydro- 
gen has another application. Because hydrogen can 
be produced during times of off-peak demand, stored, 
and then used as a power source during times of peak 
demand, the utility company can use hydrogen as a 
means of load smoothing across a daily or seasonal 
demand cycle. The specific objective of the study de- 
scribed in this report was to assess the potential role of 
hydrogen, for the present and in the near term (the 
next 20 years), for the Pacific Northwest area of the 
United States. 17 refs., 16 figs., 8 tabs. 
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ment of Energy, Washington, : ice o 

Energy Markets and End Use. 

= a Data Report, Consumption estimates 


9. 
20 May 91, 483p DOE/EIA-0214(89) 


This report presents estimates of annual energy con- 
sumption at the state and national levels by major eco- 
nomic sector and by principal energy type for 1960 
through 1989. Inclu in the report are documenta- 
tion describing how the estimates were made for each 
energy source, sources of all input data, and a summa- 
ry of changes from the State Energy Data Report pub- 
lished in April 1990. (ERA citation 16:020397) 
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DE91013662/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Environmental tradeoffs associated with various 
— paths: A total energy cycle analysis ap- 


roach. 
M. Placet, and K. K. Humphreys. May 91, 26p PNL- 
SA-19619, CONF-9105206-1 
Contract AC06-76RL01830 
Minerals management service information transfer 
meeting, Santa Barbara, CA (USA), 30 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


Energy supply and demand decisions have traditional- 
ly been driven primarily by cost factors, but as public 
awareness of environmental issues has increased, en- 
vironmental assessments are becoming an important 
S of the selection process. A principal question is: 

hat are the environmental tradeoffs associated with 
various energy a In order to carry out an equi- 
table comparison of alternative energy pathways, we 
must be able to characterize not only the primary 
“energy-production” and “end-use” stages of an 
energy pathway, but the full process of providing an 
energy service. This can be accomplished using a 


“total energy cycle analysis” approach. This approach 
considers all stages of an energy cycle including raw 
material extraction, material transportation, raw mate- 
rial transformation to a refined one form, energy 
storage and distribution, and end use. In recognition of 
the increasing need for comprehensive analysis in the 
decision=making process, a methodology that estab- 
lished the principles and assumptions to be used in 
total energy cycle analyses is being developed. 3 refs., 
4 figs. 
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DE91013716/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Opportunities for thermal energy storage in elec- 
tric utility applications. 

M. K. Drost, S. Somasundaram, D. R. Brown, and Z. 
|. Antoniak. Jan 91, 17p PNL-SA-18294, CONF- 
910568-3 

Contract ACO6-76RL01830 

International conference on thermal energy storage 
(TES) (5th), The Hague (Netherlands), 13-16 May 
1991. Sponsored by Department of Energy, Washing- 
ton, DC. 


This paper presents an engineering and economic 
evaluation of using thermal energy storage (TES) with 
coal-fired conventional and combined-cycle power 
plants. The use of thermal energy storage can sub- 
stantially improve the economic attractiveness of 
meeting intermediate loads with coal-fired power gen- 
eration. The results of the study show that the use of 
nitrate salt TES reduced the levelized cost of power by 
between 5% and 24%, depending on the operating 
schedule. 3 refs., 1 figs., 2 tabs. 
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DE91014076/GAR PC A99/MF A06 
Department of Energy, Washington, DC. Office of Oil 
and Gas. 

Petroleum supply annual, 1990. Volume 2. 

30 May 91, 603p DOE/EIA-0340(90)/2 


The Petroleum Supply Annual (PSA) contains informa- 
tion on the supply and disposition of crude oil and pe- 
troleum products. The publication reflects data that 
were collected from the petroleum industry during 
1990 through annual and monthly surveys. The PSA is 
divided into two volumes. This first volume contains 
three sections, Summary Statistics, Detailed Statistics, 
and Refinery Capacity, each with final annual data. 
The second volume contains final statistics for each 
month of 1990, and replaces data previously published 
in the Petroleum Supply Monthly (PSM). The tables in 
Volumes 1 and 2 are similarly numbered to facilitate 
comparison between them. Explanatory Notes, locat- 
ed at the end of this publication, present information 
describing data collection, sources, estimation meth- 
odology, data quality control procedures, modifications 
to reporting requirements and interpretation of tables. 
Industry terminology and product definitions are listed 
alphabetically in the Glossary. 35 tabs. 
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DE91014350/GAR PC A04/MF A01 
National Energy Information Center, Washington, DC. 
EIA publications Tow 1990. 

10 Jun 91, 62p DOE/EIA-0149(90) ; 
Sponsored by Department of Energy, Washington, DC. 


Enacted in 1977, the Department of Energy (DOE) Or- 
ganization Act established the Energy Information Ad- 
ministration (EIA) as the Department’s independent 
statistical and analytical agency, with a mandate to 
collect and publish data and prepare analyses on 
energy production, consumption, prices, and re- 
sources, and projections of energy supply and 
demand. This edition of the EIA Publications Directory 
contains titles and abstracts of periodicals and one- 
time reports produced by the EIA from Janu 
through December 1990. This edition supplements El/ 
Publications Directory 1977--1989. The of the Di- 
rectory contains citations and abstracts arranged by 
broad subject categories, such as coal, petroleum, and 
natural gas and subcategories such as reserves, prod- 
ucts and byproducts, and marketing and economics. 
All reports are indexed alphabetically by subject and 
title and numerically by report number. (ERA citation 
16:020376) 
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DE91014706/GAR PC A09/MF A02 





Department of Energy, Washington, DC. Office of 
Coal, Nuclear, Electric and Anemane Fuels. 

Electric power ea June 1991. 

17 Jun 91, 192p DOE/EIA-0226(91/06) 


This publication provides monthly statistics at the na- 
tional, Census division, and State levels for net gen- 
eration, fuel consumption, fuel stocks, quantity and 
quality of fuel, cost of fuel, electricity sales, revenue, 
and average revenue per kilowatthour of electricity 
sold. Data on net generation are also displayed at the 
North American | lectric Reliability Council (NERC) 
region level. Additionally, statistics at the company and 
plant level are published in the EPM on capability of 
new plants, net generation, fuel consumption, fuel 
foe Bi = and quality of fuel, and cost of fuel. 4 
S., S. 
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DE91014867/GAR PC A08/MF A02 
Department of Energy, Washington, DC. Office of 
Energy Markets and End Use. 


Monthly —_ review, June 1991. 

26 Jun 91, 157p DOE/EIA-0035(91 /06) 

The Monthly Energy Review presents current data on 
production, consumption, stocks, imports, exports, 
and prices of the principal energy commodities in the 
United States. Also included are data on international 
production of crude oil, consumption of petroleum 
products, petroleum stocks, and production of electric- 
ity from nuclear-powered facilities. 
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DE$1793017/GAR PC A07/MF A02 
Laempoelaitosyhdistys Oy, Helsinki (Finland). 
detemeact tine mittauksen kaukoluentamah- 
dollisuudet. possibilities of energy meter 
remote reading in district heating). 

P. Eerola. 1990, 143p NEI-FI-132 

In Finnish. 

U.S. Sales Only. 


The possibilities of energy meters remote reading in 

district heating have been studied in this research. 

research was carried out as ad literature study and 
by doing experiments. This research has con- 


Partly 
centrated mainly in the following: the study of funda- 
mentals of meter reading systems, market study of 


remote reading systems in Finland, users experiences 
concerning remote we systems by telephone net- 
work or by electricity distribution network, the situation 
in standardization of heat meters and facts, which 
have to be taken in consideration when you are plan- 
ning to invest in remote reading system. As results of 
this research there are a list of systems adaptable for 
remote reading and a list of the base features of some 
of these systems. It was noted that while using tele- 
ys network the data communication was reliable. 

he system using electricity distribution network for 
data communication has fulfilled users needs. The 
problems of this system have mainly been difficulty in 
using —— and also in the beginning of using the 
system breakages of bi-directional units. The 
standardization of district heating meters and its data 
communication is still going on and the final results of 
standardization will be ready in 1993. However, some 
suggestions have been made already. 
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DES1793092/GAR PC A04/MF A01 
Energiforsyningens Forskningsinstitutt A/S, Trond- 


Mod My Cisienee EFI-Energi. Versjon 

ul 5 2.3. 
~ aae pe 7 agg ne “ae 
. Grinden, K. E. Hoeyen, a > n. , 61 
EFI-TR-3714, ISBN 82-594-0159-2 . 
In Norwegian. 
U.S. Sales Only. 


The report deals with a model documentation of the 
computer program EFI-ENERGI. The program is made 
for prognostication of the energy demand in the 
sectors of sing, service, industry, and transport. 
The aim of the documentation is to better the under- 
standing of the calculating functions in the program. 
The functions concerned are calibration, temperature 
correction, and prognostic calculations covering the 
pa of cost and energy conservation. 4 figs., 19 tabs., 
refs. 
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DES$1793094/GAR PC A06/MF A02 
Energiforsyningens Forskningsinstitutt A/S, Trond- 
heim (Norway). 


Belastningskurver for bygg med forskjellige opp- 
varmingssystemer. (Load curves for buildings with 
different heating systems). 

O. Rismark, and K. Livik. Sep 90, 109p EFI-TR-3726, 
ISBN 82-594-0173-8 

In Norwegian. 

U.S. Sales Only. 


Buildings with solely electric heating systems, mixed 
systems (electric plus oil or wood) and non-electric 
heating systems are described. The analysis includes 
residential and vocational buildings. Figures for energy 
use, specific energy and the utilization time for electric 
power are calculated. Detached houses and unde- 
tached houses with mixed heating system have on av- 
erage 3-4% lower electric power consumption than 
houses with solely electric heating. Health and social 
service buildings with mixed heating systems 24% 
lower electric power consumption than corresponding 
buildings with solely electric heating. The correspond- 
ing figures for school buildings are 18-19% lower, 
commodity trade buildings 55% lower, whereas public 
office buildings have no proven reduction. In an annex 
load curves for a selection of buildings are shown. 


158,743 


nessa ee a “ PC a a 

‘armekonsulentordningens Registreringsudvalg, Tas- 

ones ly . 1988/89. Energiforbruget i ejen- 
nergianalyse . Energ t 

domme omfattet af VKO-ordningen. (Energy anal- 

ysis 1988/89. Energy consumption in properties 

covered by the VKO system). 

Aug 90, 45p NEI-DK-557 

In Danish. 

U.S. Sales Only. 


An analysis of the energy consumption in the 15.000 
properties (totalling an area of 58 mio. square meters) 
which are covered by the services of the Danish firm of 
heating consultants. The firm claims that energy con- 
sumption in their registered buildings has been signifi- 
cantly reduced since their registration. Oil consump- 
tion has fallen by 19% and natural gas consumption by 
10% in the course of the last eight years. The statistics 
acquired by the firm are presented. (AB). 


158,744 


PB91-214726/GAR PC A07/MF A02 
Energy Information Administration, Washington, DC. 
Electric Plant Cost and Power Production Ex- 


1989. 
Mar 91, 136p DOE/EIA-0455(89) 
Also available from Supt. of Docs. 


The report primarily presents aggregate operation, 
maintenance, and fuel expense data about all power 
plants owned and operated by the major investor- 

electric utilities in the United States. (Predeces- 
sor reports presented aggregate data about selected 
electric power plants owned and operated by both in- 
vestor-owned and publicly owned electric utilities.) The 
power production expenses for the major investor- 
owned electric utilities are summarized. Plant- i 
data are presented for a selection of both investor- 
owned and publicly owned plants. 


158,745 


PB91-222547/GAR PC A09/MF A02 
Energy and Environmental Analysis, Inc., Arlington, 


Projected Total Energy and Natural Gas Demand in 
the Industrial Sector. 

Topical rept. 

T. Hogan. Apr 91, 181p GRI-91/0179 

Contract GRI-5089-800-1876 

See also PB91-205633. Sponsored by Gas Research 
= Washington, DC. Strategic Planning and Analysis 


Industrial energy use is characterized by fuel ’ 
functional end use, industry group, and region. 
main objectives of the study are to identify and discuss 
the salient trends in future industrial total energy and 
natural gas demand and to analyze the basic factors 
underlying those trends. Appendixes include a com- 
parison of industrial energy demand projections, a dis- 
cussion of the technical feasibility of fuel substitution in 
industrial combustors, national average industrial pro- 
duction growth rate projections by energy group, and 
the ISTUM-2 model industrial energy demand projec- 
tions. 
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DE91013542/GAR PC A09/MF A03 
Department of Energy, Washington, DC. Office of En- 
vironmental Audit. 

Environmental audit of the Southwestern Power 
Administration Area Facilities. 

Mar 91, 193p DOE/EH-0190P 


On June 27, 1989, the Secretary of Energy announced 
a 10-point initiative to strengthen environmental pro- 
tection within the US Department of Energy (DOE). 
The Office of Environment, Safety and Health (EH) has 
established a program within the Office of Environ- 
mental Audit, EH-24, to conduct multidisciplinary envi- 
ronmental audits at DOE’s operating facilities. The ini- 
tial audits in this program are designed to gather base- 
line information on environmental compliance and 
management at facilities that have not undergone a 
DOE Headquarters Environmental Survey or Tiger 
Team Assessment and are not expected to be sched- 
uled for a Tiger Team Assessment through Fiscal Year 
1992. The objective of the Environmental Audit is to 
provide the Secretary with information on the compli- 
ance status of DOE facilities with regard to environ- 
mental requirements, root causes for noncompliance, 
adequacy of DOE environmental mana it pro- 
grams, and response actions to address identified 
problem areas. This document contains the findings 
identified during the Environmental Audit of South- 
western Power Administration, conducted from March 
18 to 29, 1991. Specifically, the audit included repre- 
sentative a in iO Fectity, Spr why et in- 
cluding the ingfield Facility; ingfield, Cartage, 
Table Rock, Nixa, and Norfork Substations; and 
Neosho Switching Station. 3 figs., 13 tabs. 
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DE91792965/GAR PC A04/MF A01 
Risoe National Lab., Roskilde (Denmark). Systems 
Analysis. 

Systems Analysis Department. Annual progress 
report 1990. 

H. Larsen, and G. A. Mackenzie. Mar 91, 61p RISO- 
R-581, ISBN 87-550-1702-9 

U.S. Sales Only. 


The report describes the work of the Systems Analysis 
De it at Risoe National Laboratory during 1990. 
The Department is made up of the nitive Systems 
Group, the Risk Analysis Group, the Energy Systems 
Group and the UNEP Collaborating Centre for Energy 
and Environment. The report includes a list of publica- 
tions, lectures and staff members. (author) 1 tab., 20 
ills., 7 refs. (ERA citation 16:020292) 


158,748 


DE91798499/GAR PC AO5/MF A01 
Dansk Gasteknisk Center A/S., Hoershoim. 

Energi- og miljoeoversigt. (Review of energy and 
the environment). 

J. Jensen, and N. B. Rasmussen. Jun 90, 80p NEI- 
DK-561, ISBN 87-983073-2-0 

In Danish. 

U.S. Sales Only. 


The aim was to describe the situation regarding energy 
and the environment particularly with regard to the pro- 
duction of power and heating in Denmark. If the goal of 
reducing energy consumption by 50% is to be 
conten many decisions have to be taken ay > 
specting energy lems, energy conservation, lu- 
tion cone and _ boy of fuels. Available gas clean- 
ing tech ies and the environmental and economi- 
cal consequences of using various energy systems are 
discussed. The centralized production of electricity is 
especially dealt with because this industry is one of the 
main pollution sources and because the use of natural 
gas in this connection is currently discussed in Den- 
mark. Thus the emphasis is on this sector’s current 
and future pollution problems. (AB) 37 refs. 
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IEA/CR-91/11/GAR PC$102.00 
International Energy Agency Coal Research, London 
(England). 
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Management of By-Products from IGCC Power 
Generation. 


LB. Clarke. May 91, 76p IEACR/38, ISBN-92-9029- 


The report assesses current developments in the man- 
agement of by-products from integrated gasification 
combined cycle (IGCC) power ee The 
sources of residues and other by-products in the differ- 
ent streams from IGCC processes are summarized. 
Variations in the chemical, physical, and geotechnical 
characteristics of the residues are examined with a 
view to optimizing disposal or utilization. Legislation 
and leaching tests used in different countries are com- 
pared, and disposal practices discussed. The leaching 
characteristics of various IGCC residues are exam- 
ined. Available results indicate that most residues can 
be classified as non-hazardous wastes under present 
regulations. Landfill currently provides a simple way of 
disposing of most gasification residues, but in future 
dumping may be una table. Possible applications 
for by-products from IGCC power generation include 
uses in agriculture, in building and structural materials, 
as industrial materials, for materials recovery. 
Bonded applications, which afford the greatest protec- 
tion to the environment against leaching of metals, are 
preferred in some countries. (Copyright (c) IEA Coal 
Research 1991.) 


158,750 
PBS1-222117/GAR PC A03/MF A01 
Texas Univ. at Austin. 

Ww on NOx Formation in Natural Gas 


Chateau. Topical Ri July 18-20, 1990. 

W. C. Gardiner, and R. V. Gemmer. 15 Jun 91, 27p 
GRI-91/0133 

Contract GRI-5086-260-1307 

Sponsored by Gas Research Inst., Chicago, IL. 

The objective of the workshop was to review the ongo- 


ing GRI research — related to discovering the 
isms responsible for the formation of oxides of 


nitrogen in natural gas flames, to explore the relation- 
ae basic research and gas industry needs 
in this area, particul 


1 larly with respect to anticipated low- 
ering of the tolerance limits for stationary and mobile 
source emissions, and to organize the creative imagi- 
nations of active researchers and industry representa- 
tives so as to assist GRI personnel in planning future 
programs. 


Fuel Conversion Processes 


158,751 
DE91013803/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

ical desulfurization and demineralization 
of coals with mixed microbial cultures. 
M. S. Lin, B. J. Sylvester, and E. T. Premuzic. 1991, 
22p BNL-46156, CONF-910528-2 
Contract AC02-76CH00016 
International symposium on the biological ing 
of coal (2nd), San Diego, CA (USA), 1-3 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


At Brookhaven National Laboratory (BNL), a consorti- 
um of bacteria isolated from harsh and toxic environ- 
ments have been selectively cultured and used in terti- 
ary recovery of fossil fuels. Some of the strains in the 
BNL collection can reduce sulfur concentrates and 
can degrade higher molecular components of crude 
oils. Several of these strains were selected for the 
treatment of coal. The working hypothesis for the se- 
lection of these bacteria was that if they adapted to 
harsh environments (high salt, temperature, etc.) with 
poor nutrient conditions such as fossil fuel substrates, 
they may also be adaptable to similar and/or more 
complex substrates such as coal. We report on the 
treatment of bituminous and lignite coals with selected 
strains of bacteria known to degrade heavy crude oils. 
Pyrolysis gas chromatography analysis of biotreated 
samples relative to the controls indicates that organic 
sulfur and other cross-linking bonds in the structure of 
coal have been ruptured. Biodegradation of the organ- 
ic matrix may reduce ash and sulfur content substan- 
tially and may also improve coal gasification process- 
es. 12 refs., 2 figs., 2 tabs. 


158,752 
DE$1013841/GAR 


110 VOL. 91, No. 21 


PC A06/MF A02 


Pennsylvania State Univ., University Park. Energy and 
Fuels Research Center. 
Catalyst dispersion and under conditions 
of temperature-staged liquefaction. Technical 
progress report, October-December 1990. 
A. Davis, H. H. Schobert, G. D. Mitchell, and L. 
Artok. Mar 91, 106p DOE/PC/89877-5 
Contract AC22-89PC89877 

Sponsored by Department of Energy, Washington, DC. 


Liquefaction experiments have been performed on 
preswollen-coals with and without catalyst at a temper- 
ature of 275(degrees)C. Without catalyst, solvent 
treatment increased conversion mainly through an in- 
crease in oil+gas. This can be attributed to the defor- 
mation of coal and disruption of non-covalent bonds in 
the coal network by solvent treatment. Sulfided cata- 
lysts provided higher total conversion than those of 
non-sulfided catalysts (Mo(CO)(sub 6) and Fe(CO)(sub 
5) in H(sub 2)) at 275(degrees)C. However, FeSO(sub 
4) did not show activity under the same conditions. 
Solvent treatment slightly increased total conversion 
with sulfided catalyst relative to unswollen coals. Pe- 
ee analysis of the feed coals and residues of 
HRI Run CC-6 indicates that very little reactive materi- 
al (vitrinite) remains unconverted following runs with 
uncleaned lilinois (number sign)6 feed coal, with feed 
coal cleaned by oil agglomeration, or under more 
severe processing conditions. Reduction in the propor- 
tion of lowest reflecting residual material following the 
more severe processing conditions may indicate that 
not only has the vitrinite undergone a slightly improve 
hydrogenation, but also that some of the lower reflect- 
ing semifusinite may have undergone dissolution. 53 
figs., 9 tabs. 





158,753 

DE91013853/GAR PC A03/MF A01 
Louisville Univ., KY. Dept. of Chemical yey ye 
Mechanism of hyd nitrogenation (Part 5) x-ray 
diffraction of rien a tee Fifth quarter 
report, October 1-! 31, 1990. 

Progress rept. 

R. Miranda. 1990, 23p DOE/PC/89771-5 

Contract FG22-89PC89771 

Sponsored by Department of Energy, Washington, DC. 


Efficient nitrogen removal from heterocyclic aromatics 
in liquid fuels calls for the development of catalysts 
with better HDN activity than is available with the tradi- 
tional HDS catalysts. In this project it is proposed that 
the selectivity of the HDN reaction can be affected by 
an alteration of the catalyst acidity since it is possible 
that an acidic Hofmann-like deamination pathway is 
liel with the hydrogenolysis of saturat- 
nds. To understand better the role of 
acidic sites in the presence of hydrogenation and hy- 
drogenolysis sites, molybdena was supported on a 
series of acidic aluminas, and the resulting new acidi 
and molybdic phases were characterized. X-ray dif- 
fraction was utilized to determine the nature of the sup- 
ported phases of Mo over silica, alumina and silica- 
aluminas. After impregnation and calcination, the 
oxidic molybdena formed dispersed species (probably 
of the dioxo type) over gamma-alumina, and dispersed 
———- of MoO(sub 3) over silica. However, on 
silica-alumina, molybdate was found to interact so 
strongly with the aluminum cations that it formed 
Al(sub 2)(MoO(sub 4))(sub 3), possibly by corrosive 
chemisorption during impregnation, or by Al diffusion 
into mo! na during calcination. After a treatment of 
education of reduction with hydrogen at 
500(degrees)C, highly dispersed Mo species are 
formed. These species are x-ray amorphous. Having 
been derived from different precursors, those species 
have different reducibility and acidity for different sup- 
port compositions. 8 refs., 4 figs. 


158,754 

DE91013900/GAR PC A03/MF A01 
Wyoming Univ., Laramie. Dept. of Chemical Engineer- 
ing. 

Novel supports for coal liquefaction catalysts. 
ae No. 10, December 1, 1990--Febru- 
ary 28, 1991. 

Progress rept. 

H. W. Haynes. 27 Mar 91, 40p DOE/PC/88942-10 
Contract FG22-88PC88942 

Sponsored by Department of Energy, Washington, DC. 


The objective of this research are first to construct a 
Catalytic Coal Liquefaction Microreactor (CCLM) and 
then to use this unit to screen catalysts prepared from 
novel and/or modified supports for coal liquefaction 
applications. Run lengths will be sufficient to give a 


measure of catalyst-deactivation rate. Modified sup- 
ports will include aluminas treated with alkali and alka- 
line earth metals and halogens. Novel supports will in- 
clude carbons, single component oxides and compos- 
ite oxides. Throughout this work, efforts will be made 
to correlate coking tendency with catalyst acidity 
measurements. Pore structures of all catalyst sam- 
ples, both fresh and spent, will be monitored routinely. 
Preliminary analyses of thermal and catalytic hydro- 
treating data from the ebullated bed microreactor are 
presented. No correction is needed for thermal HDN 
reactions. Thermal HYD reactions may contribute 
about 5--10% to the overall (thermal + catalytic) HYD 
reaction rate. A crude kinetics model was developed 
from the thermal data and used to correct the ob- 
served HYD reaction rate for thermal reactions. A 
modification to the feed-tank -- pump inlet assembly 
has resulted in greatly improved material balances. 
The total material balances for an extensive process 
variable run (22 balance periods) were all within 100 
(plus minus) 2%. 7 refs. 


158,755 

DE91013913/GAR PC A04/MF A01 
Massachusetts Inst. of Tech., Cambridge. 

Slurry phase Fischer-Tropsch synthesis: Cobalt 
plus a water shift catalyst. (Quarterly) report, 
October 1, 1 December 31, 1990. 

Progress rept. 

C. A. Chanenchuk, |. C. Yates, and C. N. Satterfield. 
1990, 55p DOE/PC/79816-11 

Contract AC22-87PC79816 : 
Sponsored by Department of Energy, Washington, DC. 


Experiments to study the cobalt-catalyzed and iron- 
catalyzed reactions of light 1-alkenes added to synthe- 
sis gas have been performed and analyzed. On cobalt, 
data have been obtained at 220(degrees)C, 0.45 to 
1.48 MPA and a synthesis gas flow rate between 0.015 
and 0.030 NI/gcat/min with H(sub 2)/CO feeds of 1.45 
to 2.25. On fused iron, data were collected at 
248(degrees)C, 0.79 to 1.48 MPa and a synthesis gas 
flow rate between 0.005 and 0.030 Ni/gcat/min of 
H(sub 2)/CO feeds of 0.5 to 1.5 C(sub 2)H(sub 4), 
C(sub 3)H(sub 6), and 1-C(sub 4)H(sub 8) were added 
to the synthesis gas feed in concentrations ranging 
from 0.5 to 1.2 mol. % of total feed. 1-Alkenes incorpo- 
rate into growing chains on the catalyst surface of both 
Catalysts, pri ly by initiating and/or terminating the 
chain growth process. Only ethene is believed to prop- 
agate chain growth significantly. The propensity of the 
1-alkenes to incorporate decreases with increasin 
carbon number of the 1-alkene. The double-(alpha, 
behavior which is exhibited by most Fischer-Tropsch 
catalysts can be explained as the sum of two growth 
processes, one stepwise single-carbon growth and the 
other 1-alkene incorporation. Both alkene addition 
study data and the effects of process variables on the 
selectivity of Fischer-Tropsch catalysts can be ex- 
plained within the framework of this theory. 19 refs., 12 
figs., 2 tabs. 


158,756 
DE91014190/GAR PC A03/MF A01 
Chicago Univ., IL. Dept. of Chemistry. 

Studies of cou chemical and cata coal 
conversion me Fourteenth quarterly report 
and milestone status report, January 1991-March 
1991. 

Progress rept. 

L. M. Stock, K. Chatterjee, and M. Ettinger. 15 Apr 
91, 30p DOE/PC/79938-T5 

Contract AC22-87PC79938 

Sponsored by Department of Energy, Washington, DC. 


The removal of organic sulfur from several Illinois 
Basin coals and Rasa coal by strongly basic reagents 
under mild conditions was investigated. The strength 
of the base was an im int factor, and Lochmann’s 
base (BASE), an equimolar mixture of n-butyllithium 
and potassium tert-butoxide, removed more organic 
sulfur than amides or alkoxides. The sulfur content of 
whole lilinois No. 6 coal (APCSP 3) was decreased 
from 4.9 to 1.6%, a reduction of 67%, and the organic 
sulfur content of pyrite-free Illinois No. 6 coal was de- 
creased by 31% from 1.8 to 1.25% by BASE. The 
degree of sulfur removal from the other pyrite-free 
coals ranged from 1 to 26%. Reactions with pure 
sulfur compounds and other observations suggest that 
BASE selectively removes sulfidic sulfur from Illinois 
No. 6 coal. 18 refs. 5 tabs. 


158,757 
DE91014405/GAR PC A03/MF A01 





University of Wyoming Research Corp., Laramie. 
Western Research Inst. 

Solid-state NMR study of condensation/retro- 
9 reactions during coal liquefaction. Quarterly 
—- report, October 1, 1989-December 31, 
F. Miknis. 1989, 269 DOE/PC/88813-T6 

Contract AC22-88PC88813 

Sponsored by Department of Energy, Washington, DC. 


The objective of this work is to perform an NMR study 
of the aromaticity in coals, coal derived products and/ 
or model compounds generated by pyrolysis and ther- 
mal solubilization of coal in the presence of a hydrogen 
donor solvent. Cross Polarization with a 
Spinning (CP/MAS) will be used to measure 

carbon aromaticity, and Combined Rotation and Multi- 
ple Pulse Spectroscopy (CRAMPS) NMR techniques 
will be used to measure the hydrogen aromaticity. 
From these NMR measurements the aromatic hydro- 
gen-to- carbon ratio will be obtained and used to study 
condensation/retrograde reactions during coal lique- 
faction. The study consists of the following tasks: de- 
See methods to determine aromatic carbon by 
CP/MAS and aromatic hydrogen by CRAMPS for low 
hydrogen containing organic solids such as coals, and 
coal residues; characterize the feasibility of applying 
the NMR methods for quantitative measurements in 
coals; and analyze selected samples of coals and 
coal-derived products to demonstrate applicability of 
fio — to study-coal liquefaction. 5 refs., 7 

S., " 


158,758 
DE91014406/GAR PC A03/MF A01 
University of Wyoming Research Corp., Laramie. 
Western Research Inst. 
Solid-state NMR study of condensation/retro- 
grade reactions during coal liquefaction. Quarterly 
ress report January 1, 1990-March 31, 1990. 

. Miknis. 1990, 259 DOE/PC/88813-T7 
Contract AC22-88PC88813 
Sponsored by Department of Energy, Washington, DC. 


The objective of this work is to perform an NMR study 
of the aromaticity in coals, coal derived products and/ 
or compounds generated by pyrolysis and thermal so- 
lubilization of coal in the presence of a hydrogen donor 
solvent. Cross Polarization with Magic-Angle Spinning 
(CP/MAS) will be used to measure the carbon aromati- 
city, and bined Rotation and Multiple Pulse Spec- 
troscopy (CRAMPS) NMR techniques will be used to 
measure the hydrogen aromaticity. From these NMR 
measurements the aromatic hydrogen-to- carbon ratio 
will be obtained and used to study condensation/retro- 
grade reactions during coal liquefaction. The study 
consists of four tasks: Lae NMR methods to de- 
termine aromatic carbon by CP/MAS and aromatic hy- 
drogen by CRAMPS for low hydrogen containing or- 
ganic solids such as coals, and coal residues; (2) char- 
acterize the feasibility of applying the NMR method for 
quantitative measures in coals; (3) analyze selected 
samples of coals and coal-derived products to demon- 
strate applicability of the NMR methods to study coal 
liquefaction, and (4) report the results to the Depart- 
ment of Energy. 4 refs., 5 figs., 2 tabs. 


158,759 

DE91014476/GAR PC A16/MF A03 
North Dakota Univ., Grand Forks. Energy and Environ- 
mental Research Center. 

Opportunities in the synfuels industry. Proceed- 


i 

1900, 355p CONF-900845 

Contract AC22-90PC90361 

Symposium on opportunities in the synfuels industry: 
Sy 90, Bismarck, ND (USA), 27-30 Aug 1990. 
Sponsored by Department of Energy, Washington, DC. 


Reports from a meeting on rtunities in the syn- 
fuels industry are presented. t, ics included: pros- 
pects and constraints in the use of coal in Italy; Austra- 
lian coals in the domestic and international ener: 
scenes, the present and future; update on *7« synfuels 
industry in the republic of South Africa; a comparative 
techno-economic analysis of coprocessing, direct coal 
liquefaction and resid upgrading; review and upuate of 
the coal fired diesel engine; German coals; utilisation 
now and in future; Canadian coal export future; coal 
—_ ition combined cycle power generation en- 
ancement with methanol; the outlook for coal in 
Korea; US coal export nities; coal opportunities 
in Eastern Europe; world oil price and how it relates to 
future coal mine development; the technologies of the 
clean coal technology demonstration program; use of 


oil shale waste in a circulating fluid bed; synfuels in 
Japan; beneficiation by oil agglomeration of center 
North Dakota lignite; healy clean coal project; the 
future coal in southeast Asia; global perspectives; and 
fluid bed operations to date. Individual projects are 
processed separately on the data bases. 


Fuels 


158,760 

AD-A237 361/1/GAR PC A03/MF A01 
Physical Sciences, Inc., Andover, MA. 

Survey of | Diagnostic Methods for the 
Study of Fuel aT 

Final rept. 31 Jul 90-31 Jan 91. 

T. E. Parker, R. R. Foutter, and W. T. Rawlins. Jun 
91, 49p PSI-2143/TR-1115, WL-TR-91-2064 
Contract F33615-90-C-2068 


An experimental study of fuel fouling using optical 
measurement methods was po Pnmn | These meas- 
urements included absorption from 350 to 750 nm, 
scattering at 514.5 nm, and fluorescence using a 
probe wavelength of 514.5 nm. Measurements were 
performed using a constant temperature heating 
system which exited into an optical cell. Each of the 
measurements ee useful in monitoring a in 
the test fuel, JP-4, at test temperatures up to 775 K 
and pressures of 400 Psig. ion measurements 
at temperatures between ambient and 860 K indicated 
dramatic changes in the thermally stressed fuel. These 
changes included indications of both molecular 
changes in the fuel composition and a dramatic in- 
crease in the particulate present in the flow. Relative 
kinetic behavior for the absorption measurement indi- 
cated that both temperature and residence time were 
controlling variables in the fouling process. Arrhenius 
plots of the absorption results illustrated that the foul- 
ing behavior could be grouped into two constant slope 
regions with a transition region near 525 K. Scattering 
measurements indicated room temperature fuel to 
contain particulate with average diameters greater 
than 0.1 micrometer while thermally stresses fuel con- 
tained much larger concentrations of particulate with 
sizes below 0.06 micrometer. Fluorescence signal in- 
tensities behaved, over the experimental temperature 
range in a manner similar to scattering intensities and 
displayed significant variations in spectral structure 
with temperature. This work clearly illustrates the pos- 
sibilities of using optical methods for monitoring the 
fuel fouling process. 


158,761 
DES1008416/GAR PC A10/MF A03 
= Research and Development Center, Golden, 


Coal preparation process using true-heavy-liquid 
separation. Final report. 

Progress rept. 

L. K. Baltich, and D. Malhotra. 20 Dec 90, 212p 
DOE/PC/88857-T2 

Contract AC22-88PC88857 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


The Pittsburgh Energy Technology Center (PETC) is 
supporting work to develop advanced fine-coal clean- 
ing processes including the exploitation of differences 
in specific gravity through the use of heavy-liquid 
media in hydrocyclones. The true-heavy-liquid media 
used for this program are solutions of sulfuric acid 
(H(sub 2)SO(sub 4)) and water. This concept takes ad- 
vantage of the miscibility of the acid water to produce a 
range of heavy liquids up to a specific gravity of 1.84 
for pure sulfuric acid. The main objective of this re- 
search program was to develop a true-heavy-liquid 
separation process to clean ultrafine coal using smeit- 
er-guide sulfuric acid. Three bituminous coals and one 
subbituminous coal were selected for testing. In gener- 
al, single-stage true-heavy-liquid hydrocyclone proc- 
ess demonstrated similar performance characteristics 
to heavy-media separation processes under study by 
other investigators. True-heavy-liquid media has the 
advantage of allowing additional separation steps at 
other specific gravities for cleaning and scavenging 
without the introduction cf another heavy liquid to the 
flowsheet. In addition, sulfuric acid is inorganic and 
can be neutralized and disposed of without the toxicity 
problems associated with the other type of heavy liq- 
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uids under consideration. Preliminary economics anal- 


ysis indicates that the cost for sulfuric acid makeup to 
the process may be prohibitive. 4 refs., 11 figs., 61 
tabs. 


158,762 

DE91013911/GAR PC A03/MF A01 
Western Kentucky Univ., Bowling Green. Center for 
Coal Science. 


amics of the solvent swelling of coal. 
T fae, Og No. 10, December 1, 
1 3 
T. K. Green. 1991, 23p DOE/PC/88924-10 
Contract FG22-88PC88924 : 
Sponsored by of Energy, Washington, DC. 


Sorption of benzene by the 0-methylated pyridine-ex- 
tract of an Argonne premium lilinois No. 6 coal was 
studied at several relative vapor pressures at 


sure. 2 refs., 2 figs. 


158,763 

DE91013952/GAR PC A03/MF A01 

New Jersey Inst. of Tech., Newark. Particulate Flow 

Research Lab. 

Particulate Flow Research Lab quarterly 
1, 1991-March 31, 1991. 

A. Rosato, R. Dave, W. Carr, and |. Fischer. 1991, 

23p DOE/PC/90181-T1 

Contract AC22-91PC90181 : 

Sponsored by Department of Energy, Washington, DC. 


Research from the Particulate Flow Research Lab 
ee en eee (1) complete 
design of proto chute; son le receiving an- 
tenna design; (3) complete preliminary work on single 
chip radiation pattern. The design of the chute in which 
the radiosonde system is to be tested is 80% com- 
plete. The chute will have width adjustable up to about 
12 in. and a length of 8 ft. Calculations indicated that 
excessive deflection would occur if the chute was sup- 


ssentially, the chute it 
(times) 16 in. baseplate and 8 in. (times) 2 in. channeis 
of (1/4) in. thick material. Work is now proceeding on 
ie of the components comprising the chute. 
1 q 


158,764 
DE91014042/GAR PC A03/MF A01 
= Dept. of Energy and Natural Resources, Spring- 


/PC/ 


Contract FG22-90PC90176 
Sponsored by Department of Energy, Washington, DC. 


The objective of this project is to compare the flotation 
effectiveness of the column Rome (iniasay it OD areeh) 
ation technology to clean very fine ((minus, mesh) 

of coal washing plants. The 


energy content ete ae ? Q 
large percentage lorming miner- 
However, comparative data of columns 
vs. sub-aeration cells is not hoe gy ame “- 
lant. This project was developed to install a smal 
commercial 1 Size Deist er Column beside the existing 
sub-aeration flotation cells at Kerr-McGee’s Galatia 


additional tests were conduct h 

ations including xanthate and sodium silicate. The xan- 
thate is a sulfide collector to float the pyritic sulfur with 
the coal. This information is a guide as to the degree of 
liberation of pyrite in the coal. sulfur content in the 
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concentrate increased during these tests a 
the pyrite is partially liberated in the flotation feed. 
Sodium silicate was added in two tests. While prelimi- 
nary in the nature, these tests showed lower ash con- 
tent for the same Btu recovery. 6 tabs. 


158,765 


DE91014044/GAR PC A03/MF A01 
Kentucky Univ., Lexington. Center for Applied Energy 
Research. 

Recovery of fine coal from waste streams using 
advanced column flotation. Technical report, De- 
cember 1, 1990-February 28, 1991. 

Progress rept. 

J. G. Groppo, and B. K. Parekh. 1991, 33p DOE/PC/ 
90176-T30 

Contract FG22-90PC90176 

Sponsored by Department of Energy, Washington, DC. 


The overall objective of this program is to evaluate the 
application of an advanced physical separation tech- 
nique, namely “Ken-Flote” column flotation to recover 
clean coal with minimum sulfur and ash content at 
greater than 90 percent combustible recovery from 
two Illinois coal preparation plant fine waste streams. 
This project will optimize various operating parameters 
with particular emphasis on fine bubble generating de- 
vices and reagent packages to enhance to rejection of 
liberated ash and pyritic sulfur. During this contract 
period, column flotation testing was conducted on the 
flotation feed slurry obtained from the Kerr-McGee Ga- 
latia Preparation Plant. The column flotation tests were 
conducted using three different bubble generating de- 
vices: static, gas saver and foam jet spargers. Each of 
these devices was tested with three different frothers 
and various column operating variables to provide 
maximum combustible recovery, minimum product ash 
and maximum pyrite rejection. In general, the column 
flotation provided a clean coal containing about 4--6 
percent ash at combustible recovery ranging from 88 
to 92 percent. 10 figs. 


158,766 


DE91014045/GAR PC A03/MF A01 
— Dept. of Energy and Natural Resources, Spring- 


Dewatering studies of fine clean coal. Technical 
— report, December 1, 1990-February 28, 


Progress rept. 

B. K. Parekh. 1991, 35p DOE/PC/90176-T29 
Contract FG22-90PC90176 

Sponsored by Department of Energy, Washington, DC. 


The main objective of the present research program is 
to study and understand dewatering characteristics of 
ultra-fine clean coal and to develop process ‘am- 
eters to effectively reduce the moisture to less than 20 
percent in the clean coal product. The research ap- 
proach under a utilizes synergistic effect of 
metal ions and surfactant to lower the moisture of 
clean coal using conventional vacuum dewatering 
technique. During this contract period adsorption of di- 
, tri-, and tetra-valent metal ions, and octa lamine 
onto the clean coal was studied. The adsorption of di- 
valent copper ions provided three charge reversal 
~~ (or zero-point-of-charges) for the clean coal. 
he lowest amount of moisture in the filter cake was 
obtained near the two charge reversal points of the 
copper-coal system. For the tri-valent aluminum ions 
and tetra-valent titanium ions one charge reversal, at 
PH 8.0 and pH 5.0 was observed, respectively. The 
moisture in the filter cake was lowest near the zero 
point of charge (ZPC) or both the metal ions. Adsorp- 
tion of octa lamine onto the coal provided one 
ZPC at pH ae. 0. However, moisture 
content of the filter cake was not Significantly lowered 
at this pH Morphology of the filter cake obtained with- 
out the addition of metal ions or surfactant, showed 
regation of large particle at the bottom of filter 
e. Efforts are in progress to determine effect of 
combining metal ions and various (nonionic and anion- 
ic) surfactant on filtration, and utilizing a better ap- 
proach to study the in-situ morphology of the filter 
cake. 13 figs. 


158,767 


DE91014047/GAR PC A03/MF A01 
— Dept. of Energy and Natural Resources, Spring- 
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New reagents for coal desuifurization. Technical 
report, September 1, 1990-February 28, 1991. 
Progress rept. 

S. Kalembasa, D. Olson, S. Wang, and L. Warfel. 
1991, 25p DOE/PC/90176-T27 

Contract FG22-90PC90176 

Sponsored by Department of Energy, Washington, DC. 


In this project, possible new reagents and reactions to 
remove organic sulfur from coal are being evaluated. 
Reagent screening and development reactions utilize 
substitute thiophenes plus aryl and alkyl sulfides as the 
initial models for organic sulfur compounds in coal. 
The organosulfur compounds in solvent extracts of Illi- 
nois coals will serve as second generation models for 
the organic sulfur found in coal. The reagent formed by 
sodium borohydride reduction of nickel chloride in eth- 
anol “nickel boride” was shown to convert several or- 
ganic sulfur compounds to the corresponding hydro- 
carbon at 50--78(degree)C, 1 atmosphere pressure 
within 2 hours. To date the best conversion is a 31% 
conversion of dibezothiophene (DBT) to biphenyl. 
Benzothiophene, benzyl sulfide, and octyl sulfide are 
all desulfurized to lesser extents although reactions 
have not been optimized in terms of temperature or 
reagents. Possible soluble reagents based on this 
system and other nickel salts are under investigation. 
The partial reduction product form DBT, 2-phenylthio- 
phenol, is formed in addition to biphenyl when DBT is 
reduced with Ni/Al alloy and NaOH or with K/THF and 
electron transfer agents. An authentic sample of this 
thiol was synthesized for identification and use in 
future desulfurization reactions. 7 refs., 3 tabs. 


158,768 

DE91014185/GAR PC A03/MF A01 
Pennsylvania State Univ., University Park. 
Enhancement of surface properties for coal bene- 
ficiation. Technical progress report, January 1, 
1991-March 31, 1991. 

S. Chander, and F. F. Aplan. 1991, 169 DOE/PC/ 
88934-T9 

Contract FG22-88PC88934 

Sponsored by Department of Energy, Washington, DC. 


The main objective of this research project is to study 
ways to modify surface properties of coal, pyrite and 
ash-forming mineral matter for beneficiation of fine 
coal. Since the differences in surface properties of 
coal and mineral matter are utilized in several oil based 
preparation technologies, such as: froth flotation, 
emulsion flotation, spherical agglomeration and liquid- 
liquid separation, another objective is to delineate the 
role of oil. The following tasks are being carried out: (1) 
Investigation of the natural hydrophobicity of coal and 
pyrite (2) Development and evaluation of enhanced 
coal hydrophobicity (3) Development and evaluation of 
reagents which modulate the hydrophobicity of pyrite 
(4) elopment and evaluation of emulsion process- 
es and their underlying principles. 


158,769 
DE91014399/GAR PC A03/MF A01 
Stanford Univ., CA. 

Modeling the devolatilization behavior of high 
volatile bituminous coals. 

S. Niksa. Aug 88, 40p CONF-880802-13 

Contract FG22-88PC88900 

International symposium on combustion (22nd), Seat- 
tle, WA (USA), 14-19 Aug 1988. Sponsored by Depart- 
ment of Energy, Washington, DC. 


A model for the devolatilization of high volatile bitumi- 
nous coals devel by analogy with a single-stage, 
equilibrium flash distillation is evaluated against meas- 
ured rates and yields of tar and noncondensible gases, 
and the size characteristics of tar. As seen in the com- 
parison with data, the model accurately correlates 
transient weight loss for ——. rates from 440 to 
3300K/s for temperatures to 1300K; the ultimate distri- 
bution of the volatile products for pressures to 0.5 
MPa; and the molecular weight distributions of tars 
prepared in atmospheric pyrolysis at temperatures to 
1200K. The tendency to form lighter tar at elevated 
pressures is also explained. The theory predicts that 
yields are insensitive to heating rate at moderate tem- 
peratures, in accord with wire-grid experiments, but 
conditions where tar yields are substantially enhanced 
by more rapid heating are also identified. Hence, the 
influences of all of the important operating conditions 
on the devolatilization of high volatile bituminous coals 
can be understood in terms of only three mechanisms: 
(1) the disintegration of the coal macromolecule into 
primary fragments which are widely distributed in size; 
(2) the partitioning of the primary fragments into vola- 


tile and condensed species according to a phase equi- 
librium for continuous mixtures; and (3) competitive 
char formation in the condensed phase with the simul- 
taneous evolution of noncondensible gases. 19 refs., 
12 figs., 3 tabs. 


158,770 


DE91014404/GAR PC A03/MF A01 
Missouri Univ.-Columbia. Dept. of Civil Engineering. 
Coa pipeline system development. Quarterly 
report, February 25, 1991-May 24, 1991. 

Progress rept. 

1991, 44p DOE/CE/15466-T3 

Contract FG01-90CE15466 

Sponsored by Department of Energy, Washington, DC. 


One of the four tasks of the contract awarded by the 
Energy-Related Inventions Program, US Department 
of Energy, is to test and demonstrate a small model of 
the injection system for coal logs. Because the injec- 
tion system works in a coordinated manner with the 
pumping and ejection systems, it is difficult to sepa- 
rately demonstrate them. Consequently, it was decid- 
ed to broaden the scope of this task to build and test 
an entire system of CLP (Coal Log Pipeline) including 
the injection system (intake), the pumping system and 
the ejection system. Such a demo unit will also allow 
us to test a complete system of CLP, a task that must 
be done sooner or later. Additional costs for construct- 
ing this demonstration CLP system are provided by the 
CLP Consortium which, at present, consists of nine 
companies. One purpose of this test program is to de- 
termine the optimal conditions necessary for the fabri- 
cation of binderless coal logs. An earlier literature 
review indicated that the moisture content, tempera- 
ture, compaction pressure, and maximum coal particle 
size will have the greatest influence on the quality of 
compacted coal logs. Consequently, the test program 
described in last quarter’s report was design to investi- 
gate these variables. In the coal log extrusion experi- 
ment, Powder River Basin coal dried and with 5 wt % 
asphalt was extruded from 1.6 in., 1.7 in. and 2 in. di- 
ameter dies continuously and at various s is. The 
extrusion temperature was 300 (degrees)F. Coal log 
formation was still not satisfactory but extrusion im- 
proves as die diameter was decreased. This achieve- 
ment now allows conditions of temperature, asphalt 
concentration, speed and die conditions to be ex- 
plored in future experiments. The literature review in 
this progress report update focuses on reports pub- 
lished by the International Briquetting Association 
during 1953 to 1961. 22 refs., 13 figs., 1 tab. 


158,771 


DE91014532/GAR PC A03/MF A01 
CONEG Policy Research Center, Inc., Washington, 
DC. 


Northeast regional biomass energy program. 
Progress report, September-December 1990. 

R. A. O’Connell. Jan 91, 24p DOE/OR/21389-30 
Contract FG05-830R21389 : 
Sponsored by Department of Energy, Washington, DC. 


The management structure and program objectives for 
the Northeast Regional Biomass Program (NRBP) 
remain unchanged from previous years. The nig 
for the eighth year is $600,000. An additional $60,00 
was provided by the Bonneville Power Regional Bio- 
mass Program to continue the publication of articles in 
the Biologue. 


158,772 


DE91014533/GAR PC A03/MF A01 
CONEG Policy Research Center, Inc., Washington, 
DC 


Northeast regional biomass energy program. 
Progress report, January-March 1991. 

R. A. O’Connell. 91, 19p DOE/OR/21389-31 
Contract FG05-830R21389 4 
Sponsored by Department of Energy, Washington, DC. 


The management structure and program objectives for 
the Northeast Regional Biomass Program (NRBP) 
remain unchanged from previous years. The mye | 
for the eighth year is $600,000. An additional $60,0( 
was provided by the Bonneville Power Regional Bio- 
mass Program to continue the publication of articles in 
the Biologue. The Western Area Power Administration 
and the Council of Great Lakes Governors provided 
$20,000 each for funding the project Characterization 
of Emissions from burning Woodwaste. 





158,773 
DE91014631/GAR PC A03/MF A01 
Chicago Univ., IL. 

Fundamental reaction pathways during copro- 
cessing. Fourth quarterly and annual technical 
Progress report and milestone schedule and 


status report. 

L. M. Stock, and J. G. Gatsis. 30 Sep 89, 28p DOE/ 
PC/88811-T3 

Contract AC22-88PC88811 

Sponsored by Department of Energy, Washington, DC. 


Our former experiments regarding the reactions of Illi- 
nois No. 6 coal, Wyodak coal, Lloydminster resid and 
Hondo resid with tetralin-d(sub 12,) diphenyimethane, 
1,3-diphenylpropane, and 1,3- dimethyinaphthalene 
established that these fossil fuel materials are reactive 
in exchange reactions, in free radical promoted de- 
composition reactions and to a much lesser extent in 
hydrodemethylation reactions. This quarter we have 
started preset reactions of these materials 
under conditions similar to those that we have used in 
the earlier experiments. The reactions that were car- 
ried out were preliminary studies to gain perspective 
on the experimental —— that are to be used to 
study the behavior of the fossil fuel components under 
the reaction conditions that have been used in the ear- 
lier experiments. Results have given some information 
about the effect of some reaction parameters, such as 
time, catalyst concentration, and gaseous atmos- 
pheres on coal conversion and on the composition of 
the soluble products. We have also prepared some 

ified coal samples to use in the coprocessing re- 
actions. Indeed some coal alkylation reactions were 
also carried out in the former quarters. As a result of 
the earlier work and the current work, we have estab- 
lished a convenient pra te used for the preparation 
of the modified coal samples is given in this quarterly 
report. 15 refs., 2 tabs. 


158,774 
DE91014633/GAR PC A03/MF A01 
Chicago Univ., IL. 

Fundamental reaction cure during copro- 
. Sixth quarterly n ress 
cniaiitdlons schedule and eaten reps — 
L. M. Stock, J. G. Gatsis, and K. Ceylan. 31 Mar 90, 

35p DOE/PC/88811-T5 
Contract AC22-88PC88811 
Sponsored by Department of Energy, Washington, DC. 


Two Coals (Illinois No. 6 and Wyodak) and two resids 
(Lloydminster vacuum bottoms and Hondo vacuum 
bottoms) are bei co-processed in our autoclave 
screening test ina ferium atmosphere to determine 
the quantity of dihydrogen utilized in ban pres 
and its selectivity among the oils, resins and asphal- 
oa hs bow is Thwcooe This report ae ona 
complete analysis o' in atom transfer reactivity 
of the coals and resids. 23 rofs., 5 tabs. 


158,775 
DE91014634/GAR PC A03/MF A01 
Chicago Univ., IL. 

Fundamental reaction pathways during copro- 
cessing. Seventh quarterly status and milestone 


report. 

Progress rept. 

L. M. Stock, and J. G. Gatsis. 30 Jun 90, 24p DOE/ 
PC/88811-T6 

Contract AC22-88PC88811 

Sponsored by Department of Energy, Washington, DC. 


Coal petroleum resid coprocessing is a novel applica- 
tion of direct coal liquefaction which has potential for 
technical and cost improvement. Coprocessing of pe- 
troleum resid with coal can be considered as a bridge 
between coal liquefaction and hydrocracking. Several 
earlier studies indicated that coprocessing involves the 
simultaneous upgrading of coal and heavy oils. Previ- 
ous batch autoclave studies showed that ‘ocess- 
ing of Illinois No. 6 coal and Wyodak coal with Lloyd- 
minster resid and Hondo resid increased the liquefac- 
tion yields of these coals. Much effort has been spent 
to elucidate the mechanism of the hydrogen atom 
transfer reactions from the donor solvent to various 
coal structures, but similar studies for coprocessing, 
up to the present, are not adequate and the reaction 
pathways involved in coprocessing are still largely ob- 
scure. A better understanding of chemistry of the co- 
processing reaction is essential for development and 
improvement of coprocessing technology. In order to 
gain insight into this problem, batch autoclave studies 
were carried out using Illinois No. 6 coal and Wyodak 


coal with LLoydminister resid and Hondo resid under a 
dideuterium atmosphere in order to study the mecha- 
nism of incorporation using quantitative NMR meth- 
ods. 5 refs., 2 figs., 5 tabs. 


PC A03/MF A01 


reaction pathways during copro- 
q rie epee progress report No. 8 
L. M. Stock, and J. Gatsis. 30 Sep 90, 42p DOE/PC/ 
88811-T7 
Contract AC22-88PC88811 
Sponsored by Department of Energy, Washington, DC. 


Coal petroleum resid coprocessing is a novel applica- 
tion of direct coal liquefaction which has potential for 
technical and cost improvement. A better understand- 
ing of the chemistry of the coprocessing reaction is es- 
sential for the development and improvement of co- 
processing technology. In order to gain insight into this 
problem, batch autoclave studies were carried out 
using Illinois No. 6 coal and Wyodak coal with Lloyd- 
minster resid and Hondo resid under a dideuterium at- 
mosphere to study the mechanism of incorporation. 
Quantitative deuterium nuclear magnetic resonance 
methods were used analyze the liquid products, and 
gas chromatography-mass ‘ometry was used to 
analyze the gas products. The data is presented. 8 
refs., 13 figs., 6 tabs. 


158,777 

DE91014723/GAR PC A03/MF A01 
Cincinnati Univ., OH. Dept. of Chemistry. 
Coalification by clay-catalyzed oligomerization of 
mg Progress report, January 1, 1991-March 30, 


M. Orchin, and R. M. Wilson. 1991, 18p DOE/PC/ 
88931-T7 

Contract FG22-88PC88931 

Sponsored by Department of Energy, Washington, DC. 


Research on coalification continued. We have ad- 
dressed the probiem of the lack of regiospecificity ex- 
hibited by the radical cation Diels-Alder reaction. The 
general strategy has been to tether two cinnamates 
together with a tether that is too short to permit the 
head-to-tail toe occurring, but which is long 
enough to permit t-to-head coupling. When this 
strategy is — to the tethered dimethyl cinnamate 
1 shown in Scheme 1, to cyclized dihydronaphtha- 
lenes are isolated as the major products. These prod- 
ucts have very similar spectroscopic properties. Con- 
sequently their structures were determined by X-ray 
pie oe hy. Both of these materials are trans-dihy- 
dronaphthalenes and have the plane of the dihydron- 
aphthalene perpendicular to that of the phenyl substit- 
uent. Apparently rotation of this phenyl ring through 
the center of the medium-sized ring formed by the 
tether does not occur under ambient conditions. We 
have also tethered two cinnamate units together 
through their carboxylic acid groups and are in the 
process of examining the relative merits of this mode 
of tethering. It should be mentioned that both of these 
tethering strategies, phenolic tethering 1 carboxylic 
acid tethering; lead to the formation of substantial 
quantities of polymeric material. These polymeric ma- 
terials are highly insoluble, and thus, present signifi- 
cant structure determination problems. While further 
work is going to be necessary to fully characterize the 
two tethering strategies it is possible to say that tether- 
ing through the phenolic — tends to favor intramo- 
lecular radical cation Diels-Alder reactions, while teth- 
ering through the carboxylic acid groups favors inter- 
molecular radical cation Diels-Alder reactions. 


158,778 

DE91014810/GAR PC A03/MF A01 
West Virginia Univ., Morgantown. Dept. of Physics. 
Mineral transformations and fragmentation in coal 


com 1 
B. F. Edwards. 19 = 91, 22p DOE/PC/89791-T1 
Contract FG22-89 9791 

Sponsored by Department of Energy, Washington, DC. 


The overall objective of the project is to model mineral 
transformations and fragmentation using a novel rate 
equation approach and to verify the model by compari- 
son with available experimental data. These data and 
models are essential to a fundamental understanding 
of mineral matter transformations and fragmentation 
during pulverized-coal and fluidized-bed combustion. 
The first objective (complete) is to study fragmentation 
in the absence of mineral matter using a rate equation 
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progress) is to study the effect of mineral matter by 
incorporating mineral inclusions into an event-oriented 
simulation and to compare the predictions of this simu- 
lation with available experimental data. 


158,779 

DE91793074/GAR PC A10/MF A03 
Association of Finnish Peat Industries, Jyskae (Fin- 
land). 


PEAT 90 -versatile peat. Volume 2 Posters. 

1990, 211p NEI-Fl-134-Vol.2, CONF-900627-Vol.2 
Peat ‘90: international conference and exhibition on 
peat production and use, (Finland), 11-15 
Jun 1990. Also pub. as ISBN 951-95397-3-5. ' 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The PEAT 90 - Versatile Peat - International Confer- 
ence on Peat Production and Use was held in Jyvaes- 
kylae on June 11-15, 1990. The conference was orga- 
nized by the Association of the the Finnish Peat Indus- 
tries a Continuing Education Centre of aes 
versity of Jyva h programme consisted 0 
technical sessions on Peat Production, Peat Combus- 
tion, Chemical ition of Peat, Peat Power Gen- 
eration, Dewatering of Peat and Environmental Effects 
of Peat. Poster presentations was also held to provide 
a forum for discussions. 


158,780 
DE91793075/GAR PC A22/MF A04 
Association of Finnish Peat Industries, Jyskae (Fin- 


PEAT 90 -versatile peat. Volume 1 Papers. 

1990, 521p NEI-Fl-134-Vol.1, CONF-900627-Vol.1 
Peat ‘90: international conference and exhibition on 
peat production and use, ion (Finland), 11-15 
Jun 1990. Also pub. as ISBN 951-95397-2-7. 

U.S. Sales Only. 


The PEAT 90 - Versatile Peat - International Confer- 
ence on Peat Production and Use was held in Jyvaes- 
kylae on June 11-15, 1990. The Conference was orga- 
nized by the Association of the Finnish Peat Industries 
and the peraeme Education Centre of be prone | 
of Jyvaeskylae. programme consisted o' ni 
= on Peat Production, Peat Combustion, 
Chemical ition of Peat, Peat Power Genera- 
tion, Dewatering of Peat and Environmental Effects of 
Peat. Poster presentations was also held to provide a 


forum for discussions 


GAR PC A04/MF A01 
Senter for Industriforskning, Oslo (Norway). 

Lette hydrokarboner. (Light hy 

E. Tangstad, D. H. Troennes, A. Slagtern, a 4 
Saether. Nov 89, 52p SI/R-891107-1, ISBN 82-411- 
pe , 

n Norwegian. 

U.S. Sales Only. 


A technical and Pree any er re “ o——. 
es for dehydrogenation of propane nN per- 
formed. The comparison of the so-called Houdry proc- 
ess and an oxidative dehydrogenation process shows 
that the Houdry process is the most profitable one in 
the present market situation and with the given prem- 
ises for the work described in this report. 16 refs., 2 
figs., 2 tabs. 


158,782 
DE91793097/GAR PC A07/MF A02 
Oljedirektoratet, Stav: (Norway). 
Oljedirektoratet - 1989. (The ——- seh 


gian Petroleum Directorate - Annual report 
1990, 144p NEI-NO-121, ISBN 82-7257-302-4 
In . 

U.S. Sales Only. 

The following main topics are covered in this annual 


report: The activity on the Norwegian continental shelf, 
including exploration drilling, fields under consider- 
ation, fields under development and fields in produc- 
tions; The petroleum resources; Safety and working 
environment in the petroleum sector; Petroleum econ- 
omy; Special expositions and projects; International 
cooperation; Statistics and surveys. A special incident 
occured on the Norwegian shelf in 1989, which illus- 
trates the geological and technological challenges that 
Norway is confronted with in the search for new petro- 
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leum resources. It refers to the problems that arose in 
the company Saga Petroleum’s high pressure well 2/ 
4-14 in the beginning of the year, when contact with, 
and control of the well was lost. The accident made it 
necessary to drill the first relief well on the Norwegian 
shelf. These problems required considerable person- 
nel efforts from the Petroleum Directorate throughout 
most of the year. 


158,783 
DE91798532/GAR PC A06/MF A02 
Krueger (I.) A/S, Copenhagen (Denmark). 

vsanalyse, gasmotorer i Danmark. Energiplan 
2000. (Analysis ee gas engines in Den- 


mark. Energy plan ). 

1991, 113p NEI-DK-572, ISBN 87-7760-001-0 

In Danish. Prepared for Industri- og Handelsstyrelsen. 
U.S. Sales Only. 


The report presents an evaluation of the demand for 
gas engines in Denmark in order to estimate the 
number and efficiency of, and type of fuels needed for 
the production of heat and electricity. The purpose of 
the report is to produce a tool for Danish firms and 
companies to be used when they consider previous 
product improvements and delivery in order to prepare 
to meet the demands of the Danish Government plan 
for energy in 2000. (CLS). 


158,784 

DE91798545/GAR PC A03/MF A01 
Skovteknisk Inst., Copenhagen (Denmark). 

Er der basis for energiskove i Danmark. (Is there a 
basis for energy woods in Denmark). 

N. Heding. May 89, 43p NEI-DK-574 

In Danish. EFP-88. 

U.S. Sales Only. 


Energy woods are plantations where mini-rotation for- 
estry is practised. These plantations consist of decidu- 
ous trees which produce a prodigious amount of 
shoots and healthy cuttings and the saplings of which 
are characterized by very fast growth. This form of cul- 
tivation was hey ae Suitable for the production of 


cheap wood fuels has not until now lived up to ex- 
pectations. The author claims that further research 
could lead to an improvement in the economical as- 
pects of this form of forestry. This thesis is expanded 
and discussed on the basis of statistics and a survey of 
relevant literature. However it is recommended that 
the Danish government continues its policy of reserve 
in relation to energy woods whilst keeping in touch with 
developments abroad in this repect. The author feels 
that more research should be done on atmospheric 
pollution by wood chip combustion, on the types of 
tree which are most suitable for the production of 
energy and on the potentials for using slam as a ferti- 
liser in mini-roatation plantations. (AB) 28 refs. 


158,785 

PB91-222067/GAR 

SRI International, Menlo Park, CA. 
Some of the Mehra Process(sm) for Nitro- 
ses ejection to a Cryogenic Process for Nitrogen 
a. 


PC A05/MF A01 


from Subquality Natural Gas. Topical 
June 1990-April 1991. 
J. J. L. Ma. Apr 91, 81p GRI-90/0290 
Contract GRI-5090-222-2000 
Sponsored by Gas Research Inst., Chicago, IL. 


The objective of the study was to compare the techni- 
cal merits and process economics of the Mehra Proc- 
ess for nitrogen rejection to a cryogenic process for 
nitrogen rejection from subquality natural gas. The 
Mehra technology is a solvent absorption process, 
while a cryogenic process employs low temperature 
partial condensation and fractionation to separate 
gases. The study consisted of preparing a complete 
nitrogen rejection process design for each technology, 
complete with a flow diagram, material and energy bal- 
ances, equipment sizes, and utility consumptions. 
These data were inputted into a proprietary computer 
cost estimating program to calculate the total fixed 
capital investment and production costs for each proc- 
ess. For a 20 million scfd capacity nitrogen rejection 
system and at the same performance requirements for 
both processes, the Mehra technology was estimated 
to require 12% less total fixed capital investment than 
a state-of-the-art cryogenic process. The correspond- 
ing production cost savings by the Mehra technology 
were estimated to be equal to about 3 cent/million Btu 
of upgraded natural gas. Besides its favorable eco- 
nomics, the Mehra technology has many intangible 
technical attributes. 


114 VOL. 91, No. 21 


158,786 

PB91-222125/GAR 

SRI International, Menlo Park, CA. 
Laser Probes of Natural Gas Ignition Chemistry. 
Annual Report, January-December 1990. 

D. R. Crosley, D. M. Golden, and G. P. Smith. Apr 
91, 21p SRI-MP-91-061, GRI-91/0134 

Contract GRI-5087-260-1444 

See also report for 1989, PB91-127993. Sponsored by 
Gas Research Inst., Chicago, IL. 


The research, funded by the Physical Sciences De- 
partment of the Gas Research Institute, is aimed at de- 
veloping and using laser-induced fluorescence (LIF) of 
various hydrocarbon species as a probe in natural gas 
combustion research and at developing an under- 
standing of the chemical mechanisms of ignition and 
gas phase and catalytically stabilized natural gas com- 
bustion. LIF in the B-X system of the important HCO 
radical was studied through quantitative transition 
probability and collisional quenching measurements. 
Flame profiles of HCO were compared with flame 
model calculations. Theoretical extrapolations of data 
for the OH + CO -> CO2 + H reaction were made. 


PC A03/MF A01 


158,787 

TIB/A91-01006/GAR 

Technische Univ. Clausthal, Clausthal-Zellerfeld (Ger- 

many, F.R.). Mathematisch-Naturwissenschaftliche 

Fakultaet. 

Versuche zum Abbau eines Steinkohlenextraktes 

und eines Steinkohi trakti kstand 

sowie von Modeliverbindungen mittels Baeyer-Vil- 

liger-Umlagerung. (Studies on the decomposition 

of a coal extract and a coal extract residue and of 

fone compounds by Baeyer-Villiger transforma- 
jon). 

Diss. (Dr.rer.nat). 

E. Emrich. 16 Jun 89, 137p 

In German. 


The structure of coal was to be determined by a statis- 
tical analysis instead of a substance analysis. Small 
molecular fractions with better solubility were pro- 
duced by chemical decomposition of the coal in a mul- 
tiphase system using a method which enables the 
higher-molecular substances of non-uniform structure 
to be broken up in defined sites. The author investi- 
gates the cracking of methylene bridges between aro- 
matic units from the non-cracking Ar-CH sub 2 -Ai 
group into the more easily cracking Ar-CO-O-Ai, which 
takes place via the intermediate stages of photobro- 
mination, hydrolyzing oxidation, and peracid oxidation. 
To this end, open-burning coal (grade Westerholt) was 
photobrominated after ‘—eoro into pyridine-soluble 
and insoluble fractions. The dissolution and wetting 
characteristics of the coal were improved; better oxi- 
dation characteristics were observed from the yield of 
alkali-soluble oxidation products of brominated coal 
and from the oxygen increase which occurs in the aro- 
matic core during bromination as an undesirable side 
reaction. As an alternative to the Beckmann transposi- 
tion of carbonyl groups converted into oximes, the oxi- 
dation products were reacted with perbenzoic acid in a 
Baeyer-Villiger oxidation. The hydrolyticaly crackable 
ester groups produced in the reaction, resp. their hy- 
drolysis products (phenols and carbonic acids) in their 
turn are classified into alkali-soluble and alkali-insolu- 
ble fractions. The result of the transposition can be 
verified on the basis of molecular weight measurement 
by vapour pressure osmometry, on the basis of the in- 
crease in oxygen atoms per 100 carbon atoms, and on 
the basis of the yield of alkali-soluble products. The 
— molecular weights are lower by 8% resp. 36% 
after Baeyer-Villiger oxidation. (orig./HK). (Copyright 
(c) 1991 by FIZ. Citation no. 91:001006.) 





158,788 

TIB/B91-00967/GAR PC E17 
Gesamthochschule Essen (Germany, F.R.). Sonder- 
forschungsbereich 218 - Verfahrensgrundiagen der 


Kohleumwandlung. 
Universitaet Essen, Sonderforschungsbereich 
0218 - Verfahrensgrundiagen der Kohleumwand- 
lung. Arbeits- und — nisbericht 1986-1988. 
(Essen University, Special Research Area 0218 - 
Basic Processes in Coal Conversion. Report on ac- 
tivities in 1986-1988). 

1988, 218p 

In German. 


As pyrolysis and combustion are connected in the 
energy conversion of coal, a kinetic model is useful for 
understanding the course of events. The combustion 


process can be described by a suitable model. These 
experiments on a single grain are compared with the 
modelling of events in the combustion of coaldust, 
which is also intended for detecting the formation of 
harmful substances in this energy conversion. The in- 
vestigations of the last project of this project area are 
devoted especially to the formation of nitrogen oxides 
in fluidized bed combustion. The formation of NO sub x 
can be reduced by air grading, where the degree of 
burning is, however, reduced. (orig.). (Copyright (c) 
1991 by FIZ. Citation no. 91:000967. 


158,789 


TIB/B91-01033/GAR PC E17 
Forschungszentrum Juelich G.m.b.H. (Germany, F.R.). 
Inst. fuer Energieverfahrenstechnik. 
Untersuchungen zur Konditionierung von Synthe- 
segasen ueber die Bildung von Gashydraten. (Re- 
search into the conditioning of synthesis gases 
— the formation of gas hydrates). 

iss. 
M. Kremer. Jun 90, 203p Rept no. Juel--2366 
In German. 
TIB: RA 831(2366). 


Gas hydrates are solid crystals consisting of a cage of 
water molecules linked with each other by hydrogen 
bridges to form a three-dimensional network with de- 
fined cavities in which gas molecules are intercalated. 
This hydrate formation occurs predominantly at low 
temperatures and high pressure, whereby the gas hy- 
drates then precipitate as solids in the fluid phase. The 
paper is based on the phenomenon of the differing 
phase composition of gas molecules in a hydrate crys- 
tal as opposed to the coexisting gas phase. Proceed- 
ing from this phenomenon, the paper examines the 
possibility of realizing gas purification of synthesis 
gases for subsequent use in methanol synthesis by 
means of the formation of gas hydrates. The paper fo- 
cuses on the theoretical and experimental analysis of 
the equilibrium conditions, and on the determination of 
the phase composition of the gas hydrates. In conclu- 
sion, the operational implementation and an energetic 
assessment of the hydration process for gas purifica- 
tion are discussed. (orig.). (Copyright (c) 1991 by FIZ. 
Citation no. 91:001033.) 


Geothermal Energy 


158,790 

DE91014793/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Geothermal materials project input for conversion 
technology task. Annual operating plan FY 1992. 
Progress rept. 

L. E. Kukacka. Apr 91, 40p BNL-46274 

Contract AC02-76CH00016 ‘ 
Sponsored by Department of Energy, Washington, DC. 


This ongoing laboratory-based high risk/high payoff 
R&D program has already yielded several durable 
cost-effective materials of construction which are 
being used by the geothermal energy industry. In FY 
1992, R&D in the following areas will be performed: (1) 
advanced high-temperature (300(degrees)C) CO(sub 
2)-resistant lightweight well-cementing materials, (2) 
high-temperature chemical systems for lost-circulation 
control, (3) thermally conductive composites for heat 
exchange applications, (4) corrosion mitigation at the 
Geysers, and (5) high-temperature chemical couplin 
materials to bond elastomers to steel substrates. Wor! 
to address other materials problems will commence in 
FY 1993, as their needs are verified. All of the activities 
will be performed as cost-shared activities with other 
National Laboratories and/or industry. Successful de- 
velopments will significantly reduce the cost of well 
drilling and completion, and energy-extraction proc- 
esses. 3 figs., 2 tabs. 


Heating & Cooling Systems 


158,791 


DE91012747/GAR 
Stark (Walter), Halesite, NY. 


PC A04/MF A01 





pos Same water heater. Technical progress 


repo 

W. Stark. 31 May 91, 56p DOE/CE/15370-T5 
Contract FG01-89CE15370 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The indoor swimming pool at the Glen Cove YMCA in 
Glen Cove, New York, has been selected for the dehu- 
midification/water heating system demonstration 
project. This report provides the specifications for this 
system which includes a dehumidifier/air handler, con- 
denser/water heater, and outdoor condenser. Current 
progress underway includes construction, vendor se- 
lection, and control system selection. (SM) 


158,792 


DE91013290/GAR PC A05/MF A02 
Oregon State Univ., Corvallis. Forest Research Lab. 
Application of heat pump dehumidification. A case 
—_ Drying of lumber at diamond wood prod- 
u 


Progress rept. 

J. B. Wilson. Sep 90, 99p DOE/BP/92758-1 
Contract BI79-88BP92758 

Sponsored by Department of Energy, Washington, DC. 


A case study was conducted of a new dehumidification 
kiln used for drying four-quarter red alder. To deter- 
mine the energy and drying costs, the study included 
the measurement of all process parameters such as 
electricity and natural gas use, water extraction, wet- 
and dry-bulb temperatures, venting, and total drying. 
For comparative purposes wood from the same source 
was dried in a conventional kiln and similar measure- 
ments were taken. Dehumidification equipment is es- 
sentially a heat recovery system based on a refrigera- 
tion unit that condenses the water vapor in the kiln 
onto a cold coil where the heat of condensation is 
transferred to the refrigerant. The heat in the refriger- 
ant is then pumped back into the kiln to maintain 
drying. The potential exists to reduce dehumidification 
drying costs by following recommended changes to 
equipment and operation. There were a number of rea- 
sons why the dehumidification kiln did not function as 
expected, some of which can be corrected to improve 
both energy efficiency and drying cost. Although the 
dehumidification kiln studied did not provide the drying 
cost and energy savings expected, dehumidification 
drying of wood should not be excluded as an alterna- 
tive drying method when considering new equipment 
for most lumber species. A properly designed and in- 
Stalled system can offer significant energy and cost 
savings over conventional kilns. 10 figs., 11 tabs. 


158,793 


DE91014199/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Options of desiccant cooling and dehumidification 
technology. 

E. Kweller, V. C. Mei, and F. C. Chen. 1991, 16p 
CONF-910801-7 

Contract AC05-840R21400 

Intersociety energy conversion engineering (IECE) 
conference (26th), Boston, MA (USA), 3-9 Aug 1991. 
Sponsored by Department of Energy, Washington, DC. 


The recent CFC issue regarding the depleting of ozone 
layer and the greenhouse effect has become an impe- 
tus in research and ne work for non-CFC air 
conditioning alternatives. Desiccant cooling is consid- 
ered a good candidate for replacement of vapor com- 
pression chillers. A review of the present status of the 
desiccant based systems indicate that the technology 
has significantly advanced in recent years, and has 
become one of the most promising alternatives. New 
and better desiccants have been developed and novel 
cycles and more efficient system designs have been 
Studied. As a result, the thermal coefficient of perform- 
ance (COP) of desiccant cooling systems has been re- 
vised from around 0.6 to 1.0 or higher. These ad- 
vances coupled with potentially reduced production 
cost could become very competitive with conventional 
systems in the near future. This study gives a review of 
the present status of desiccant materials, system de- 
signs, and computer models. 17 refs., 4 figs. 


158,794 


DE91787874/GAR PC A99/MF E16 
Energy Conservation Center, Tokyo (Japan). 
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Sho energy jirei zenshu. Dai 16 kai sho energy sui- 
shin zenkoku taikai. (Book of energy conservation 
examples. No.16 Energy Conservation Promotion 


Meeting). 

4 Feb 91, 1590p ETDE/JP-mf-1787874 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Reported are 165 examples of energy conservation in 
many fields of application. These are group activity re- 
sults cf applying a quality control method to the factory 
site. Themes are closely related to places of work and 
picked up from everywhere there. The accumulation of 
results is rich. MITI Minister prizes (most excellent) are 
given to: Higher operation flue gas denitrification of 
thermal power plant, Energy saving of degassing facili- 
ty of iron erg me converter, Boiler combustion 
control using a flame photometry at automobile facto- 
ry. Energy Conservation Center Chairman prizes to: 
Improvement of water facility unit consumptin of wire 
drawing line, Improvement of thermal efficiency by 
changing feed water temperature at thermal power 
plant, Energy saving by improvement of lubricants at 
automobile factory, etc. Moreover, there are examples 
of energy saving by improving processes or rationaliz- 
ing equipment and systems. Report is also made on 
unutilized energy, energy from wastes and recovery of 
materials. Examples of cogeneration are also de- 
scribed. (ERA citation 16:020429) 


158,795 
PB91-222133/GAR PC A03/MF A01 
Tecogen, Inc., Waltham, MA. 

Liquid Desiccant Technology Development. Phase 
2. Final Report, October-December 1989. 

J. Marsala, A. Zografos, D. Bartz, and S. Feldman. 
Jun 91, 33p TR4438-031-91, GRI-91/0171 

Contract GRI-5087-243-1590 

See also PB89-205397. Sponsored by Gas Research 
Inst., Chicago, IL. 


The report describes a computer model that simulates 
the performance of a cross-flow liquid desiccant condi- 
tioner. The model employed a finite difference formula- 
tion to solve the heat and mass transfer equations. Ex- 
periments were used to define the minimum flow rate 
required to fully wet heat transfer surfaces. A test rig 
was built to confirm the model’s predictions. Data and 
predictions are compared. Also results of coupon tests 
of 70/30 Cu-Ni in boiling aerated 40% LiCl inhibited 
with 500 ppm lithium molybdate are presented. After 
Jnsd hours of exposure, pitting corrosion was ob- 
served. 


158,796 

PB91-223297/GAR PC A03/MF A01 

Acurex Corp., Research Triangle Park, NC. 

rigs ay oe a of Five — Re- 
rants in Vapour-Com; c 

G. S. Kazachki, and C. L. Gage. 1991, 12p EPA/ 

600/D-91/159 

Contract EPA-68-D0-0141 

Presented at the International Congress of Refrigera- 

tion (18th), Montreal (Canada), August 10-16, 1991. 

Sponsored by Environmental Protection Agency, Re- 

search tan” Park, NC. Air and Energy Engineering 

Research Lab. 


The paper gives results of a thermodynamic evaluation 
of five alternative refrigerants in a vapor-compression 
refrigeration cycle, utilizing throttling, superheating, 
and combined throttling and superheating. Five alter- 
native refrigerants (R32, R125, R134a, R143a, and 
R152a) were considered for refrigerants R12, R22, 
and R502. Thermodynamically, the best alternative for 
R12 in a wide range of evaporation and condensing 
temperatures is R152a, which should be applied in a 
cycle without internal heat exchange. The second al- 
ternative is R134a, which should be applied in a cycle 
with internal heat exchange. Between R143a and 
R125, both of which should be applied in a cycle with 
internal heat exchange, the better replacement ther- 
modynamically for R502 is R143a, particularly at high 
condensing temperatures. At low condensing tem- 
peratures, R125 is to be considered, especially if ex- 
tended internal heat exchange is applied. As a re- 
placement for R502, R32 has good performance and 
much I volumetric capacity. However, excessive- 
ly high discharge temperatures contraindicate its use, 
particularly with hermetic and semi-hermetic compres- 
sors. No internal heat exchange should be applied with 
R32, and extreme care should be taken to prevent su- 
perheating in suction lines. 


158,800 
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158,797 
DE91013683/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

electrolyte fuel 


Recent achievements in polymer 
cell (PEFC) research at Los Alamos National Labo- 


M. S. Wilson, T. E. Springer, T. A. Zawodzinski, and 
S. Gottesfeld. 1991, 30p LA-UR-91-1708, CONF- 
910801-5 

Contract W-7405-ENG-36 

Intersociety energy conversion engineering (IECE) 
conference (26th), Boston, MA (USA), 3-9 Aug 1991. 
Sponsored by Department of Energy, Washington, DC. 


Recent research work on the polymer electrolyte fuel 
cell is described. The main topics are: (a) A new ap- 
proach to the fabrication of Pt/C catalyst layers of high 
performance employing loadings as low as 0.1 mgPt/ 
cm(sup 2), (b) measurements and modelling of mem- 
brane water transport and water management in the 
PEFC, and (c) carbon monoxide poisoning of anode 
electrocatalysts in the PEFC -- the problem and possi- 
ble solutions. 10 refs., 8 figs. 


158,798 

DE91014009/GAR PC A03/MF A01 

Argonne National Lab.., IL. 

Intermediate temperature electrolyte for SOFC. 

Progress rept. 

|. Bloom, and M. Krumpelt. 1991, 17p ANL/CP- 

73157, CONF-9101102-2 

— ber 1 ee logy Center (METC) 
ntown Energy Techno! inter con- 

peme n review meeting, Morgantown, WV (USA), 5-6 

Jan 1991. Sponsored by Department of Energy, Wash- 

ington, DC. 


The objective of this work is to identify a new set of 
materials that would allow the operation of the solid 
oxide fuel cell in the 500--800(degree)C temperature 
range. Several perovskites are discussed. 8 refs., 2 
tabs. 


158,799 

DE91014012/GAR 

Argonne National Lab., IL. 
Sealant research for SOFC. 


PC A03/MF A01 


Progress rept. 

|. Bloom, and M. Krumpelt. 1991, 14p ANL/CP- 
73132, CONF-9101102-1 

Contract W-31109-ENG-38 

Morgantown Energy Technology Center (METC) con- 
tractors review meeting, Morgantown, WV (USA), 5-6 
Jan 1991. Sponsored by Department of Energy, Wash- 
ington, DC. 


The objective of the sealant work is to develop materi- 
als that can form gas-tight seals in a solid oxide fuel 
cell (SOFC). These materials must be chemically and 
thermally stable at 1000(degree)C in H(sub 2), O(sub 
2), and water vapor and must be compatible with the 
fuel cell components. The key to the development of 
suitable sealing materials is the matching of chemical 
and thermal pr ies of the materials involved. Re- 
active glasses were evaluated. 1 fig. 


158,800 
DE91014252/GAR PC A08/MF A02 

rgonne National Lab., IL. Energy Systems Div. 

'C biofouling and corrosion study at the Natu- 

ral Energy Laboratory of Hawaii, 1983-1987. 
C. Panchal, H. Stevens, L. Genens, A. Thomas, and 
C. Clark. Oct 90, 174p ANL/ESD-10 
Contract W-31109-ENG-38 4 
Sponsored by Department of Energy, Washington, DC. 


Long-term research on fouling and corrosion has been 
conducted as a part of the effort to develop heat ex- 
changers for the US Department of Energy's Ocean 
Energy Techno program. After obtaining initial ex- 
perimental data from various sites, including Puerto 
Rico, the Gulf of Mexico, open ocean (a buoy) in 
Hawaii, and Wrightsville Beach in North Carolina, Ar- 
gonne National Laboratory carried out a six-year re- 
search program at the National Energy Laboratory of 
Hawaii. In the Phase 1 experimental program, a data 
base was developed for characterization of biofouling 
of corrosion-resistant material exposed to two types of 
seawater -- surface (warm) and c cean (cold). 
The major objective was to determine optimal biofoul- 
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ing-control methods. The results of the Phase 1 re- 
search were published in a report in 1985. The major 
objective of the Phase 2 research has been to develop 
a technical data base for the qualification of aluminum 
alloys for ocean thermal energy conversion (OTEC) 
heat-exchanger applications. Aluminum alloys have 
many desirable mechanical properties that can be uti- 
lized for the development of low-cost, compact heat 
exchangers that can be designed on a modular basis. 
The research program for aluminum alloys has includ- 
ed biofouling, corrosion fouling, uniform corrosion, lo- 
calized corrosion, and evaluation of brazed joint and 
epoxy-bonded joints. Conclusions derived in this 
report represent a major milestone in OTEC materials 
and fouling research. 70 refs., 109 figs., 18 tabs. 


158,801 


DE91014389/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Developmental status and system studies of the 
monolithic solid oxide fuel cell. 

K. M. Myles. 1991, 18p ANL/CP-72346, CONF- 
9107106-1 

Contract W-31109-ENG-38 

International symposium on solid oxide fuel cells (2nd), 
Athens (Greece), 2-5 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The monolithic solid oxide fuel cell (MSOFC) was in- 
vented at the Argonne National Laboratory in 1983 
and is currently being developed by a team consisting 
of Argonne National Laboratory and Allied-Signal 
Aerospace/AiResearch. The MSOFC is an oxide ce- 
ramic structure in which appropriate electronic and 
ionic conductors are fabricated in a “honeycomb” 
shape similar to a block of corrugated paperboard. The 
electrolyte, which conducts oxygens ions from the air 
side to the fuel side, is yttria-stabilized zirconia (YSZ). 


All the other materials, that is, the nickel-YSZ anode, 
the strontium-doped lanthanum manganite cathode, 
= the 
jar 


doped lanthanum chromite interconnect (bipo- 

ob pe are electronic conductors. These electronic 
and ionic conductors are arranged to provide short 
conduction paths to minimize resistive losses. The 
power density achievable with the MSOFC is expected 
to be about 8 kW/kg or 4 kW/| at fuel efficiencies over 
50 percent, because of small cell size and low resistive 
losses in the materials. These performances have 
been approached in laboratory test fuel cell stacks of 
nominal 125-W capacities. 7 figs., 3 tabs. 


158,802 


wen hp . , b.. $n 
mended practices for wind turbine t 5 

Vol. 1. Power performance testing. 

S. Frandsen, and B. Maribo Pedersen. 1990, 39p 

NEI-DK-548 

U.S. Sales Only. 


This document describes the recommended practices 
for testing and reporting power performance charac- 
teristics of a single wind turbine. It provides a standard 
methodology, exclusively for comparing the ene 
production characteristics of wind turbines available in 
the market. (CLS). 


158,803 


DE91798494/GAR PC A06/MF A02 
Danske Elvaerkers Forenings Udredningsafdeling, 


Lyngby. 
Maalinger paa Nibe moelie A ved hoeje vindhas- 
» 12-30 m/s. (Measurements on a Nibe tur- 
ine A at high wind v » 12-30 m/s). 
B. Maribo Pedersen. A , 102p EEV-88-04 
In Danish. EFP-86; EFP-87. 
U.S. Sales Only. 


i of measurements on Nibe turbine A, a stall 
regulated wind turbine are presented. The purpose of 
the measurements was to investigate whether the flap 
moments in the blades would grow to unacceptable 
levels when operating under a high velocity. It is con- 
cluded that the width of the flap moments, after reach- 
ing a maximum of 20 m/s then decrease with rising 
wind speeds. (CLS). 


158,804 
DE91798524/GAR PC A11/MF A03 
Tripod Wind Data ApS, Farum (Denmark). 
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Luftbremsemaalinger paa LM11/12-vinger med 
forkantspoilers. Et projekt stoettet af Teknologir- 
aadet og Elkraft. (Measurements on air brakes on 
LM11/12 blades with leading edge liers. A 
project supported by the Council of Technology 
and Elkraft). 

O. Fabian. Feb 91, 240p NEI-DK-562 

In Danish. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Documentation of a series of measurements taken in 
relation to air braking experiments on 11 and 12 meter 
wind turbine blades. The aim of the experiments was 
to determine to what extent the air brakes could 
reduce the number of rotations in emergency situa- 
tions such as when the mechanical brake fails in a high 
wind. Front edge spoilers were fitted to the blades, and 
it was attempted to improve the situation by altering 
their folding out mechanisms etc. in relation to these 
experiments. Extensive results from a large number of 
experiments are presented. (AB). 


158,805 

DE91798582/GAR PC A07/MF A02 
Technical Univ. of Denmark, Lyngby. Afdelingen for 
Fluid Mekanik. 

Joint action on aerodynamics of wind turbines. 
1986, 141p NEI-DK-582, CONF-8610477 

Symposium on aerodynamics of wind turbines (1st), 
London (UK), 15 Oct 1986, IEA, R and D, WECS. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The topics of a one day seminar on joint action on aer- 
odynamical calculation methods for wind turbines 
were rotor loads ot pitch change and unsteady 
inflow conditions, HAWT in yaw and rotors during stall 
conditions. The seminar was held in London on 15th 
October 1986 under the Executive Committee for the 
IEA Agreement on research and development on Wind 
Energy Conversion Systems. (CLS). 


158,806 

N91-25502/6/GAR PC A06/MF A02 
Texas A and M Univ., College Station. 

Mathematical Model of the Maximum Power Densi- 
yy, — in an Alkaline Hydrogen/Oxygen Fuel 


Final Report. 

M. C. Kimble, and R. E. White. Jun 91, 125p NAS 
1.26:188613, NASA-CR-188613 

Contract NAG3-1043 


A mathematical model of a hydrogen/oxygen alkaline 
fuel cell is presented that can be used to predict the 
polarization behavior under various power loads. The 
major limitations to achieving high power densities are 
indicated and methods to increase the maximum at- 
tainable power density are suggested. The alkaline 
fuel cell model describes the phenomena occurring in 
the solid, liquid, and gaseous phases of the anode, 
separator, and cathode regions based on porous elec- 
trode theory applied to three phases. Fundamental 
equations of chemical engineering that describe con- 
servation of mass and “J species transport, and 
kinetic phenomena are used to develop the model by 
treating all phases as a homogeneous continuum. 


158,807 

TIB/B91-01046/GAR PC E09 

Technische Univ. Berlin (Germany, F.R.). Inst. fuer 

ote anaes id Stabilitaetsanal 
legungsg ungen un etsanalyse 

ein- und zweifluegliger Windturbinen mit FE-mo- 

delliertem Turm oder -Mast. (Equations of motion 

and stability analysis of one-biade and two-blade 

wind turbines with FE-modelled tower or pole). 

J. Ackva. Aug 89, 79p Rept no. ILR-Mitt.--236(1990) 

In German. 

TIB: RN 3442(236). 


Two S of wind turbines are investigated: 1.) Rigid, 
two-bladed systems with two rotor blades rigidly at- 
tached to the hub; 2.) ‘Pendulum systems’, whose 
rotor has either one rigid blade and counterweight or 
two rigid blades which are attached to the hub via a 
pendulum joint inclined to the rotor plane at an angle of 
delta sub 3 and which are supported on the hub by a 
pendulum spring and a damping element. Linear, peri- 
odically time-variant equations of motion are estab- 
lished and tested for stability using Floquet’s method 
for the mechanical models of both systems, which 
model the tower head as a system of multiple rigid 
bodies comprising a basket, hub, and rotor and a FE 


tower or pole (anchored with cables) but take no ac- 
count of air forces and wing elasticities. The following 
main results are obtained using realistic construction 
data: 1. Rigid systems are less susceptible to instabil- 
ities than pendulum systems; 2. only 3 or 4 degrees of 
freedom are required for satisfactory modelling of the 
stability limits in the technically relevant s| range; 
3. systems with passive wind tracking (wind vane) ex- 
hibit a strong instability at high speed which may range 
down to the normal operating speed if the resetting air 
forces are too weak. (orig./ HW). (Copyright (c) 1991 by 
FIZ. Citation no. 91:001046.) 
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158,808 

DE91002108/GAR PC A03/MF A01 
Solar Energy Research Inst., Golden, CO. 
Conservation and renewable energy programs: 
Technical and financial assistance. 

May 91, 25p DOE/CH/10093-88 

Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 


The US Department of Energy, Office of Technical and 
Financial Assistance (OTFAY t romotes the application 
of renewable energy and energy efficiency technol- 
ogies and practices by working cooperatively with 
state and local governments and private and nonprofit 
organizations, providing technical and financial assist- 
ance and serving as network for sharing information. 
This report is an overview of some of the programs 
designed to aid in solving our national energy prob- 
lems. 


158,809 

DE91013191/GAR PC A03/MF A01 
ment of Energy, Washington, DC. Office of 

Fossil Energy. 

Notice of orders granting authorizations to import 

Canadian natural gas and record decision. 

1991, 37p DOE/EIS-0152 


This report describes an action pertaining to a notice 
of orders granting authorizations to import Canadian 
natural gas and record of decision by the US DOE 
Office of Fossil Energy. (CBS) 


158,810 

DE91013269/GAR PC A03/MF A01 
Department of a Washington, DC. 

National Energy Strategy: Powerfui ideas for 
America. Executive summary: First edition, 1991/ 


1992. 
1991, 37p DOE/S-0083P 


The National Energy Strategy lays the foundation for a 
more efficient, less vulnerable, and environmental 
sustainable energy future. It defines international, 
commercial, regulatory, and technological policy tools 
that will substantially diversify US sources of energy 
supplies and offer more flexibility and efficiency in the 
way energy is transformed and used. Specifically, it will 
spur more efficiency and competition throughout the 
energy sector, expand the fuel and technology choices 
available to the Nation, improve US research and de- 
velopment (R&D), and support the international lead- 
ership the United States exercises in energy, econom- 
ic, security, and environmental policy. The Strategy 
builds upon a number of Bush Administration initia- 
tives. These includes the following: (1) the 1990 revi- 
sion of the Clean Air Act; (2) natural gas wellhead de- 
control legislation in 1989; (3) incentives provided to 
domestic renewable and fossil energy producers in the 
fiscal year 1991 budget agreement; (4) the unprece- 
dented international consensus forged in the wake of 
the Persian Gulf crisis; (5) the fiscal year 1991 and 
1992 realignments of the Department of Energy’s re- 
search and program priorities; (6) the Administration’s 
domestic energy supply and demand measures adopt- 
ed in response to the Iraqi oil disruption; and (7) the 
science and mathematics education initiatives by the 
Secretary of Energy. 8 figs. 


158,811 

DE91013432/GAR PC A06/MF A02 
Urban Consortium for Technology Initiatives, Washing- 
ton, DC. Energy Task Force. 





Impact “ budgetary incentives on energy man- 
n 


Mar 89, 105p DOE/IR/05106-T137 
Contract FG02-781R05106 
Sponsored by Department of Energy, Washington, DC. 


This report consists of several case studies of jurisdic- 
tions that have some type of budgetary process which 
serves as an incentive for energy management. Based 
on these case studies, analysis and recommendations 
are made regarding the potential use of budgetary in- 
centives for energy management purposes. One sec- 
tion of the report provides the rationale for this project 
and explains how the research was performed. It also 
briefly describes the decision-making process, the role 
of budgeting in that process, the peculiarities of 
“public” budgeting, and the concept of using budget- 
ing for motivation. It briefly details one set of guidelines 
for determining exemplary public budgets. Another 
section details the jurisdictions selected for inclusion in 
this report as exemplary case studies. Each jurisdic- 
tion’s process for providing incentives for energy con- 
servation and energy management programs in the 
budgetary process is discussed. The final section de- 
scribes the major problems and successes identified in 
the jurisdictions and provides guidance to others who 
may wish to try incorporating incentives for energy 
management programs into their budget process. 


158,812 

DE91013438/GAR PC A09/MF A03 
Urban Consortium for Technology Initiatives, Washing- 
ton, DC. Energy Task Force. 

Proceedings: 1989 electric utility franchise confer- 
ence. 

R. G. Romo. Aug 90, 197p CONF-8910524 

Contract FG02-781R05106 

1989 electric utility franchise conference, Albuquer- 
que, NM (USA), 5-6 Oct 1989. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The primary purpose of the Conference was to present 
and discuss strategic issues related to franchising 
electric service. The theme for the conference was to 
both improve the management of existing franchises 
and the negotiation of new franchises. To promote a 
better understanding of the planning issues related to 
this theme, the following sessions were designed: (1) 
public utility franchising, (2) investor owned utility and 
community perspectives on franchising, (3) franchise 
case study presentations, (4) alternatives to franchise 
renewal: the public acquisition option, and (5) special 
franchise issues. The Conference combined results 
from research coupled with actual franchise negotiat- 
ing experiences, and concepts and ideas considered 
or implemented by utilities, government agencies, con- 
sultants and others. 


158,813 

DE91013770/GAR PC A05/MF A01 
Department of Energy, Washington, DC. 
Afghanistan’s energy and natural resources. 

R. Balcome-Rawding, and K. C. Porter. Oct 89, 81p 
DOE--91013770 


This study provides a resource perspective from which 
to better plan the necessary steps toward the viable 
reconstruction and economic development of post war 
J ama The vast availability of natural resources 
affords the opportunity to formulate a framework upon 
which Afghanistan can grow and pro in the future. 
The paper includes the following sections: Historical 
Overview: Thwarted nities; Natural Resources: 
A Survey of Possibilities; The Future: Post War Reha- 
bilitation and Reconstruction; and Conclusions: Future 
Energy Sources. 


158,814 
DE91014387/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Estimating market penetration of new district 
heating and cooling systems using a combination 
of economic cost and diffusion models. 

A. P. S. Teotia, and D. E. Karvelas. 10 May 91, 27p 
ANL/CP-73228, CONF-9106215-1 

Contract W-31109-ENG-38 

Annual International District Heating and Cooling As- 
sociation (IDHCA) conference (82nd), San Francisco, 
CA (USA), 22-26 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 


The economic-cost model and the diffusion model are 
among the many market-penetration forecasting ap- 
proaches that are available. These approaches have 
been used separately in many applications. In this 


paper, the authors briefly review these two approach- 
es and then describe a methodology for forecasting 
market penetration using both approaches sequential- 
ly. This methodology is illustrated with the example of 
market-penetration forecasting of new district ~~ 
and cooling (DHC) systems in the Argonne DH 
Market Penetration Model, which was developed and 
used over the period 1979--1983. This paper dis- 
cusses how this combination approach, which incorpo- 
rates the strengths of the economic-cost and diffusion 
models, has been superior to any one approach for 
market forecasts of DHC systems. Also discussed are 
the required modifications for revising and updating 
the model in order to generate new mniehgencbelen 
forecasts for DHC systems. These modifications are 
required as a result of changes in DHC engineering, 
economic, and market data from 1983 to 1990. 13 
refs., 5 figs., 2 tabs. 


158,815 

DES$1793099/GAR PC A04/MF A01 
Senter for Forskningsoppdrag, Aas (Norway). 

Nordisk energiforskningsprogram 1991-94. (The 
Nordic research program 1991-94). 

1990, 57p NEI-NO-122 

In Norwegian. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The purpose of the program in progress (1986-90) is, 
by a joint Nordic effort, to increase the basic compe- 
tence in the energy research field at the universities in 
the Nordic countries. The program proposal for the 
period 1991-94 is based on the following premises: 
Strong political signals of a reduction of the energy 
consumption, and a development of renewable and 
environmentally friendly energy sources; A request to 
harmonize the measures in managing the e con- 
version and utilization in the Nordic countries; Empha- 
sis on relevance, which implies favoring of new topical 
subjects; Priority is to be given to long term goals by 
emphasizing basic research activities; In the shorter 
term the program will also try to engage industries, 
energy utilities, research councils etc in contributing fi- 
nancially in projects; The size of the budget is ca 20 
millions NOK (Norwegian Kroner) per year. The pro- 
= consists of the following six main subjects: 

ioenergy and environment; Fuel cells; Energy and the 
society; Solid fuels; District heating; Petroleum tech- 
nology. 


158,816 

DE$1793189/GAR PC A04/MF A01 
Energiforsyningens Forskningsinstitutt A/S, Trond- 
heim (Norway). 





594-0207-6 
In Norwegian. 
U.S. Sales Only. 


The report discusses and systematizes problems with 
relevance to the topic “Norway as an e nation/ 
energy suppliers in Europe”, and formulates on this 
basis proposals for further research, development and 
exposition efforts within the field system analysis. 
Based on the prevailing energy-political views and 
considerations associated with the choice of time hori- 
zon and degree of detailing, research, development 
and exposition task proposals are launched, with refer- 
ence to three different points of view in approaching 
the national problems: “Norway as a segment”, 
“Norway in Scandinavia” and “Norway in Europe”. 7 
figs., 2 tabs. 


158,817 

DE91793191/GAR PC A03/MF A01 
Statens Vattenfallsverk, Vaellingby (Sweden). 
Underhaallsfilosofier. (Maintenance strategies). 

L. Gillander. 16 Jan 91, 22p SV-UE-91-2 

In Swedish. 

U.S. Sales Only. 


This report analyses the trends in governing mainte- 
nance of electrical components used in generating, 
transmitting and distribution of electric power. It shows 
that Vattenfall in this subject is in a good position in 
comparison to other power companies. The Japanese 
manufacturers and utilities are in the front The reason 
for this is their philosophy, that a maintenance 
policy is necessary for reaching highest quality, which 
is the leading star of a manufacturer in Japan. This 


158,821 
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report three areas where research should be 
pe eerconh nario Increasing the life of electri- 
cal components and ea 
ment program. - Development of TPM-pr 
transformers and ators. - 

system used in predictive maintenance of transform- 
ers and generators. (au). 


158,818 


DE91797441/GAR 

Electricite de France, Paris. 

DER 90: main facts. 

1990, 158p EDF-DER-RA-1990-2 
In French. 

U.S. Sales Only. 


This report presents the important facts among the 
studies carried out by the Direction des Etudes et Re- 
cherches (EDF): new applications of electric power for 
customers, protection of environment, classical equip- 
ments for and nuclear equipments, moni- 
toring control of power plants, electrical equip- 
ments, and operation of electrical net- 
works, informatics and office automation. 


PC A08/MF A02 


158,819 


DE91798496/GAR PC A04/MF A01 
Kommunernes Landsforening, Copenhagen (Den- 
K _ energipolitikken. (Local adminis- 
trative areas energy ). 

B. Herslund, N. Olsen, and J. Jensen. Oct 90, 67p 
NEI-DK-558 

In Danish. 

U.S. Sales Only. 


An evaluation of the Danish government's current 
energy policy in relation to energy taxes, the new act 
on heating supply, the draft for an act on electricity 
supply, regional natural gas companies and the future 
organization of the energy sector published by the col- 
lective izing body of all the Danish administrative 
areas which are named kommunes and can be com- 
pared with the English counties. The 20 conclusions of 
this national collective organizing body are presented. 


commented upon in addition to the organization of the 
energy sector and the above-mentioned new acts. The 
kommunes wish for a general law on energy supply 
and a better coordinated and more simple structure 
and the creation of companies within the area of na- 
tional energy supply. (AB). 


158,820 

DE91798552/GAR PC A08/MF A02 
Energiministeriet, Copenhagen (Denmark). 
Konference om . (Confer- 


ence on the energy ya plan). 
1989, 170p NEI-DK-578, CONF-8903267 
In Danish 


he erence on the — management 
plan, Fredensborg (Denmark), 13-14 Mar 1989. 
U.S. Sales Only. 


Papers Seen at a conference on oe ioe fo 

Den ’s lor energy —— organiz 

the Danish Ministry of Energy held in March, 1989. Par- 

ticipants were seri concerned with what could be 

done in this field to help reduce lasting effects on 

global pollution. The goals for research and technolo- 
dev were debated. Cogeneration was gen- 


pn recommended and measures aimed at energy 
conservation, it was agreed, should be intensified. It 


was assented that the Danish energy duty and tariff 
system should be analysed and improved and that the 
public should be better informed on how it can contrib- 
ute significantly to saving energy. The importance of 
international cooperation was stressed, especially in 
relation to a reduction of — produced global polu- 
tion. It was panes out that + sao b emgeh no r te 
leading position with respect to energy 

"al and this knowhow could be transferred to 
the developing countries, which could also be eco- 
nomically advantageous for Denmark (AB). 
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DE91798567/GAR PC A06/MF A02 
Energiministeriet, Copenhagen (Denmark). 
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Konference om energihandlingsplanen. (Confer- 
ence on the 7 mai it plan). 

1990, 106p NEI-DK-579, CONF-9005365 

In Danish. Conference on the energy management 
plan, Helsi (Denmark), 16-17 May 1990. 

U.S. Sales Only. 


Papers presented at a conference during the course of 
which Denmark’s energy management plan was dis- 
cussed. The conference was held on May 16th and 
17th at Helsingoer (DK) in 1990. Participants were 
generally in agreement with the overall goals of the 
plan, especially in relation to the protection of the envi- 
ronment, but did not always agree on the exact per- 
centage of CO(sub 2), SO(sub 2) and NO(sub x) reduc- 
tion to be aimed at. There were varying opinions as to 
the extent of future use of natural gas compared with 
the utilization of biomass as fuel. It was suggested that 
the public should be encouraged to take more part in 
efforts to reduce energy consumption, especially in the 
case of electric power. Opinions also varied in relation 
to energy taxes which were generally felt to ~~ a sig- 
nificant and possibly negative role in nmark’s 
energy management policy. Most participants agreed 
with government policy regarding the increasing instal- 
lation of decentralized cogeneration plants but felt that 
it should be more open about future plans for natural 
gas utilization. Some felt that potentials for the use of 
renewable energy were were possibly described a little 
too optimistically. Several participants stressed the im- 
portance of international cooperation regarding envi- 
ronmental issues. (AB). 


158,822 

PB91-214734/GAR PC A05/MF A01 
ment of Energy, Washington, DC. Office of 

Energy Markets and End Use. 

Assumptions for the Annual Energy Outlook, 1991. 

Apr 91, 86p DOE/EIA-0527(91) 

Also available from Supt. of Docs. 


The report is an auxili document to the Annual 
Energy Outlook 1991 (AEO) (DOE/EIA-0383(91)). It 
presents a detailed discussion of the assumptions un- 
derlying the forecasts in the AEO. The energy model- 
ing system is an economic equilibrium system, with 
component demand modules representing end-use 
a consumption by major end-use sector. Another 
set of modules represents petroleum, natural gas, 
coal, and electricity supply patterns and pricing. A sep- 
arate module generates annual forecasts of important 
macroeconomic and industrial output variables. Inter- 
actions among these components of energy markets 
generate projections of prices and quantities for which 
energy supply equals energy demand. This equilibrium 
modeling system is referred to as IFFS/GAMS/DEMS. 
The Intermediate Future Forecasting System (IFFS) is 
the core of the system. It calls supply modules for oil 
markets, coal, and electricity, and links to the Gas 
Analysis Modeling System (GAMS), a natural gas 
supply model, and the Demand Evaluation Modeling 
System (DEMS), a set of energy demand models. The 
supply models in IFFS/GAMS determine supply and 
price for each fuel conditional upon consumption 
levels, while the demand models in DEMS determine 
consumption conditional upon end-use i IFFS 
solves for market equilibrium for each fuel by balanc- 
ing supply and demand to produce an energy balance 
in each forecast year. Four scenarios are discussed in 
this year’s AEO. Taken as a group, they present a 
range of possible outcomes, which diverge over a 20- 
year projection into the future as cumulative market re- 
sponses to different energy prices and the results of 
Capital turnover become more apparent. The cases 
are based on reasonable upper and lower bounds on 
two key factors that affect energy trends--world oil 
price and the rate of economic growth--and character- 
ize a reasonable range of uncertainty for domestic oil 
production and petroleum imports under current 
energy policy. 


158,823 
PB91-223438/GAR PC A03/MF A01 
= Energy Regulatory Commission, Washington, 


Federal Energy Regulatory Commission, 1990 
Annual Report. 

1990, 39p 

Also available from Supt. of Docs. See also report for 
1989, PB90-244922. 


The Federal Energy Regulatory Commission is 
pleased to submit to the Congress its annual report for 
fiscal year 1990, covering the period from October 1, 
1989 through September 30, 1990. The Commission is 
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proud of its accomplishments during fiscal year 1990. 
These include: Innovations in expediting consideration 
of gas pipeline construction projects. Approving 56 gas 
pipeline construction projects carrying 5,583 mmcf/ 
day. This brings the total to 120 certificates approved 
between fiscal years 1988 through February 1991, rep- 
resenting approximately 12,645 mmcf/day of capacity. 
Fostering increased competition in the electric utility 
industry through approval of market-based rates for 
non-traditional and traditional electric utilities, where 
market power is absent or mitigated. Considering regu- 
lations that will facilitate the major efforts required to 
consider an unprecedented number of relicensing ap- 
plications of hydroelectric projects. This is the 70th 
report issued by the Commission and its predecessor, 
the Federal Power Commission which was created by 
Congress in 1920 to license and regulate America’s 
hydroelectric resources. 


Solar Energy 


158,824 

AD-A237 390/0/GAR PC A05/MF A01 
L’Garde, Inc., Tustin, CA. 

Concentrator Flight Test Experiment. 

Final rept. 23 Sep 87-17 May 90. 

C. Thompsen, S. Dalbey, G. Friese, E. Zaccardelli, 
and B. McDaniel. May 91, 91p LTR-90-SD-011, AL- 
TR-90-066 

Contract F04611-87-C-0072 


The goal of this Phase Ii Small Business Innovation 
Research (SBIR) effort was to take the conceptual 
design begun under the Phase | SBIR flight test plan- 
ning effort and accomplish the preliminary design of a 
subscale inflatable solar collector system. The prelimi- 
nary design was then to be experimentally verified and 
a detail design generated. The inflatable portion of the 
collector was to be an adaptation of the inflatable col- 
lector produced on the Deployable Solar Collector Ex- 
periment. The entire collector system was to be de- 
signed to be packaged into a Get Away Special Canis- 
ter launched from the space shuttle. No experimenta- 
tion was done in this effort. This final report covers the 
maa design and the analysis supporting that 
lesign. 


158,825 

DE91014329/GAR PC A05/MF A01 
Sandia National Labs., Albuquerque, NM. 

One-sun silicon solar cell research. 

M. A. Green, J. Zhao, A. Wang, A. W. Blakers, and 
A. M. Milne. Mar 91, 78p SAND-90-7037 

Contract ACO04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


This report describes research for the period Septem- 
ber 1988 to February 1990 directed at ——_ the 
performance of crystalline and polycrystalline silicon 
solar cells. Key results include the demonstration of 
24.2% energy conversion efficiency for 4-cm(sup 2) 
crystalline cells fabricated using the development of 
the Passivated Emitter Cell processing sequence, the 
demonstration of energy conversion efficiency up to 
22.4% for large-area, low-cost silicon concentrator 
cells fabricated using the laser grooved cell process- 
ing sequence, the demonstration of efficiencies up to 
17.8% on 4-cm(sup 2) polycrystalline silicon sub- 
strates, and the demonstration of efficiencies of up to 
16.7% on 10-cm(sup 2) ine pre year substrates 
using a combined laser textur 


I 
and grooved cell proc- 
essing sequence. 32 refs., 17 figs., 20 tabs. 


158,826 
N91-25236/1/GAR 
(Order as N91-25223/9/GAR, PC A13/MF 


A02) 
oe Applications International Corp., San Diego, 


Feasibility of Solar Reflector Production from 
Lunar Materials for Solar Power in Space. 

1990, 15p 

In Arizona Univ., NASA Space Engineering Research 
Center for Utilization of Local Planetary Resources 15 
p. 


Science peptectons International Corporation (SAIC) 
investigated the feasibility of producing solar reflectors 
from indigenous lunar materials for solar power pro- 
duction on the moon. First, lunar construction materi- 
als and production processes were reviewed, and can- 


didate materials for reflector production were identi- 
fied. At the same time, lunar environmental conditions 
were reviewed for their effect on production of concen- 
trators. Next, conceptual designs and fabrication 
methods were proposed and studied for production of 
dish concentrators and heliostats. Finally, fabrication 
testing was performed on small-scale models using 
earth analogs of lunar materials. Findings from this ini- 
tial investigation indicate that production of concentra- 
tors from lunar materials may be an attractive ap- 
proach for solar energy production on the moon. Fur- 
ther design and testing are required to determine the 
best techniques and approaches to optimize this con- 
cept. Four materials were identified as having high po- 
tential for solar reflector manufacture. These baseline 
materials were foamed glass, concrete with glass-fiber 
reinforcement, a glass-fiber/glass-melt composite, 
and an iron-glass sintered material. 


158,827 


N91-26044/8/GAR 
(Order as N91-26019/0/GAR, PC —_ on 


Houston Univ., TX. 

Production of Solar Photovoltaic Cells on the 
Moon (Abstract Only). 

D. R. Criswell, and A. Ignatiev. 1991, 1p 

In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 16. 


Solar energy is directly available on the sunward lunar 
surface. Most, if not all, the materials are available on 
the Moon to make silicon based solar photovoltaic 
cells. A few additional types are possible. There is a 
small but growing literature on production of lunar de- 
rived solar cells. This literature is reviewed. Topics ex- 
plored include trade-offs of local production versus 
import of key materials, processing options, the scale 
and nature of production equipment, implications of 
storage requirements, and the end-uses of the energy. 
Directions for future research and demonstrations are 
indicated. 
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N91-26047/1/GAR 
(Order as N91-26019/0/GAR, PC —_ oD 


Houston Univ., TX. 
Solar Cells for Lunar Applications by Vacuum 
— of Lunar Regolith Materials (Abstract 


ly). 
A. Ignatiev. 1991, 1p 
In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 17. 


The National Space Exploration Initiative, specifically 
the Lunar component, has major requirements for 
technology development of critical systems, one of 
which is electrical power. The availability of significant 
electrical power on the surface of the Moon is a princi- 
<= driver defining the complexity of the lunar base. 
roposals to generate power on the Moon include 
both nuclear and solar (photovoltaic) systems. A more 
efficient approach is to attempt utilization of the exist- 
ing lunar resources to generate the power systems. 
Synergism may occur from the fact that there have al- 
ready n lunar materials processing techniques pro- 
sed for the extraction of oxygen that would have, as 
y-products, materials that could be specifically used 
to generate solar cells. The lunar environment is a 
vacuum with pressures generally in the 1 x 10(exp -10) 
torr range. Such conditions provide an ideal environ- 
ment for direct vacuum deposition of thin film solar 
cells using the waste silicon, iron, and TiO2 available 
from the lunar regolith processing meant to extract 
oxygen. It is proposed, therefore, to grow by vacuum 
deposition, thin film silicon solar cells from the im- 
proved regolith processing by-products. 


General 
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PB91-222752/GAR PC A05/MF A01 
Government Industrial Development Lab., Hokkaido, 
Sapporo (Japan). 





Reports of the Government industrial Develop- 
pee J etry, Hokkaido, Vol. 51, March 1991. 
c , 83p 

Text in Japanese with English abstracts. See also 
— of this document are not fully 
legible. 


Contents: 

The Flow Regime and Transport Phenomena of 
Three Phase Fluidized Bed; 

Gas Holdup in the Coal Liquefaction Reactor of 
0.1 ton/day Bench Scale Unit; 

A New Method for Dewatering and Improvement 
in Heating Value of Peat by Heated Oil 
Treatment; 

Oil Recovery from Polyethylene Waste by Two- 
Stage Catalytic Decomposition; 

Improvement of the Seasonal Performance 
Factor of Variable Compression Heat Pump 
System for Cold Regions; 

Formation of Ti-Ni Intermetallic Compound by 
Exothermic Fusion Reaction; 

Generation of Electromotive Force in Nafion- 
water System by Ultraviolet Beam Irradiation; 

Structural analysis of cytochrome P450 cDNA in 
the Cyp1A1 from the ddY mouse strain: 

sequence similarity to P1-450 cDNA and induction 
by 3-methyicholanthrene and naphthalene. 
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PB91-960108/GAR SubscriptionPC$20.00 
Congress, Washington, 


DC. Environmental and 
Energy Study Conference. 


Environmental and E: Study Conference 
Predict Rising Oil Goawte 
spite nergy Strategy. 

6 May 91, 3p 


Paper copy available on subscription, U.S., Canada, 
and Mexico price $195.00/year First Class or 
$295.00/year Overnight Delivery; all others write for 
quote. Single copies also available in paper copy or 
microfiche. Base Manual (Briefing Book) available as 
PB90-960199. 


Despite efforts in Congress to forge a national energy 
strategy that will reduce America’s reliance on foreign 
oil, imports of petroleum will continue to grow duri 
this decade, and domestic energy alternatives wi 
evolve slowly, a panel of three experts agreed April 30 
at a study conference briefing. ‘The share of foreign oil 
in domestic consumption will increase by at least an- 
other nine percentage points by the year 2000.’ Re- 
ducing demand for foreign oil will be difficult to accom- 
lish unless consumers are forced to pay higher gaso- 
ine taxes that more truly reflect the cost of securing 
the nation’s petroleum supply and protecting the envi- 
ronment. The three panelists also addressed environ- 
mental problems associated with various energy 
sources during their discussion on efforts in Congress 
and the Bush administration to fashion a comprehen- 
sive national energy policy. 
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Increased federal spending for energy research and 
development is crucial to securing a future less de- 
pendent on foreign oil, more protective of the environ- 
ment and better able to meet growing energy de- 
mands, a panel of ener: experts agreed at a recent 
study conference briefing. ‘Advanced technologies 
can increase energy efficiency. They can alter energy 
requirements as we know them today--and hope for 
many pleasant surprises--to make energy production 
safer and more productive,’ Marlay said. 
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Fundamental questions about the role government 
should place in producing more fuel-efficient automo- 
biles and more alternatives to gasoline were consid- 
ered by a panel of four energy experts at a recent 
study conference briefing. While agreeing on the twin 
goals of reducing U.S. dependence on foreign oil and 
curbing air pollution, panelists questioned whether 
basic decisions about automotive fuel economy. ‘Right 
now gasoline is cheaper than most forms of bottled 
water, so there isn’t a lot of incentive for people to buy 
cars that have higher fuel economy,’ Plotkin said. The 
Bush administration has judged market forces as the 
best route for improving automotive fuel economy, and 
this is reflected in the lack of any mention of a CAFE 
increase in the national energy strategy proposed by 
the White House. 
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The Senate Energy Committee, completing work on a 
sweeping energy strategy bill, voted last week to allow 
oil exploration in Alaska’s Arctic National Wildlife 
Refuge, overhaul regulation of the electric power in- 
dustry and place California coastal waters off limits to 
new oil production through the turn of the century. The 
overall measure, introduced Feb. 5 by Johnston and 
the committee’s ranking Republican, Sen. Malcolm 
Waliop 0.), was approved by the panel May 23 ona 
17-3 vote. The vote marked a victory for major oil com- 
panies, which have made opening ANWR to develop- 
ment a prime objective during the 102nd Congress. 
Conservation groups, for whom ———- the r 

has been a top priority, were outraged by the vote. En- 
vironmentalists have long argued that ANWR’s coastal 
plain is an unspoiled and special ecosystem that ranks 
with Africa’s Serengeti Plain and Yellowstone National 
Park. The bill stipulates that the department could offer 
no more than 300,000 acres for lease at any one time 
and that sales of the leases take place at intervals of 
several years. 
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Pama, oe the 1980’s, public attention and concern 
have me increasingly focused on a number of 

ific environmental issues including the conse- 
quences of stratospheric ozone depletion cause by the 
release of CFC’s and halons into the environment. 
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This ri discusses the policy issues relating to the 
use of CFC’s and halons and their long-term impact on 
the environment. Stratospheric ozone protects the 
earth, and the life that dwells on it, from the sun’s 
harmful ultraviolet radiation (UVb). A prolonged in- 
crease in UVb radiation exposure can cause suppres- 
sion of the immune system and an increase in the inci- 
dence of skin cancer and cataracts in human beings. 
High levels of UVb radiation can damage land and 
water based plant life including major food crops, and 
can cause an increase in smog formation, which has 
become a major problem in many urban areas. 
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Inhalation Toxicology of Red and Violet Dye Mix- 
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Distribution 
Rept. for 1 Jan-21 Dec 90. 
M. A. Higuchi, and D. W. Davies. Dec 90, 37p 


An inhalation exposure facility was developed at the 
U.S. Environmental Protection Agency, Research Tri- 
angle Park, NC, to conduct inhalation exposures of ro- 
dents and guinea pigs to dye mixtures used by the U.S. 
Army in the manufacture of smoke munitions. Initially, 
an evaluation of the prototype chamber aerosol homo- 
geneity was conducted to determine the uniformity and 
reproducibility of the concentration and particle size of 
dye aerosol throughout the breathing zone of the test 
animals(Davies, et al.) The red grenade mixture was 
formulated by combining the anthraquinone dye Dis- 

Red 11 (DR11) and the azo dye Solvent Red 1 
(SR1); the violet grenade mixture was formulated from 
DR11 and Disperse Blue 3 (DB3), another anthraquin- 
one dye. The three — DR11, SR1, and DB3, were 
chemically analyzed for purity and optically examined 
for size and shape. All pure dyes to be stable 
at room temperature except DB3, which decomposes 
if not stored at 4C. The particle size ranges varied for 
each pure dye were either 


and structures 
> races: dye) or crystalline(anthraquinone 
dyes). 
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This Clean Coal Technology project will demonstrate a 
combination of two developed technologies to reduce 
both NO(sub x), and SO(sub x) emissions: gas reburn- 
ing and calcium based dry sorbent injection. The dem- 
onstration will be conducted on two pre-NSPS utility 
boilers gp heen pe pr efor yee 
ute significantly to the inventory of acid rain precursor 
ontontoner tangentially and cyclone fired units. Work 
beyond design and permitting on a third unit, a wall 
fired boiler, is “on hold” at present because of unavail- 
ability of funding. At the inception of the project, Host 
Site Agreements were signed by EER and three utility 
companies in the State of Illinois: Site A, Illinois Power 
Company (Hennepin Unit 1, 71 MW (net) tangentially 
fired boiler in Hennepin); Site B, Central Illinois Light 
Company (Edwards Unit 1, 117 MW (net) front wall 
fired boiler Bartonville); and Site C, City Water Light 
and Power (Lakeside Unit 7, 33 MW (net) cyclone fired 
boiler in Springfield). In accordance with the a- 
tive agreement, EER has prepared an Environmental 
Monitoring Plan to verify that no adverse environmen- 
tal impacts would be associated with the project, to 
determine if projected emission control levels are 
aeiodmmont ot GFcSl technology. This report provides 2 
velopment of t , r 
description of the monitoring which has been C 
ed during the previous quarter at the host sites. A dis- 
cussion of the monitoring results is presented and any 
oposed cha in the original a plan 
based on available information is discussed. 5 tabs. 
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Physical and numerical flow modeling of a coal re- 
burning system for cyclone boiler NOx control. 

R. A. Wessel, and R. K. Kim. Mar 91, 185p DOE/ 
PC/89659-1 

Contract FC22-90PC89659 

Sponsored by Department of Energy, Washington, DC. 
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A detailed evaluation of the furnace flow patterns and 
reburning system mixing performance is presented for 
the 110-MWe cyclone boiler at Nelson Dewey Station 
Unit No. 2 of the Wisconsin Power and Light (WP&L) 
Company. Physical and numerical flow models were 
used to characterize flow patterns in the baseline con- 
figuration of the WP&L unit furnace; field velocity 
measurements were used to benchmark the models. 
The models accurately simulate the major features of 
the flue gas flow patterns in the cyclone boiler. The 
physical and numerical flow models were used to sim- 
ulate coal reburning conditions for the WP&L unit 
boiler and to assist in the design of a reburning system 
for cyclone boiler NO(sub x) emissions control. The 
size, number, and location of reburning burners and 
overfire air (OFA) ports to control the mixing in the re- 
burning and burnout zones were determined. Paramet- 
ric evaluation of the reburning system operating condi- 
tions also demonstrated that sufficient flexibility is 
available to ensure that effective mixing can be 
achieved. Based on the flow modeling results, the fluid 
dynamic characteristics of the proposed coal reburn- 
ing retrofit for the WP&L Nelson Dewey Station Unit 
No. 2 will achieve the excepted performance condi- 
tions when the unit is operated and tested in the field. 
6 refs., 47 figs., 9 tabs. 
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A regime to control greenhouse gases: issues of verifi- 
cation, monitoring, institutions, Juelich (Germany, 
F.R.), 12-14 Jun 1991. Sponsored by Department of 
Energy, Washington, DC. 


The IAEA’s nuclear non-proliferation — provides 
valuable insights into how to enhance the process of 
negotiations among participants to a greenhouse gas 
(GHG) convention. IAEA employs an iterative ap- 
proach to verification that accepts the need for long, 
arduous negotiations to explore all possible routes to 
agreement, replicates carefully formulated agree- 
ments in more specialized contexts, incorporates sci- 
entific and advocacy groups to ensure adaptability to 
changi economic/political conditions, and uses con- 
fidenc ilding measures that rely on quiet diplomacy 
and rigorous compliance criteria. insights from |AEA’s 
nuclear non-proliferation regime for a GHG convention 
include the need to ensure equality amo signatories, 
provide inclusive participation, place verification activi- 
ties in small, politically-neutral bodies to resolve anom- 
alies, provide sufficient infrastructure to recruit and 
train those charged with independent auditing, ensure 
budgetary independence and non-governmental/inter- 
governmental organization support, and recognize that 
successful a comes with detailed rules and regula- 
tions generally result from a hierarchical process of ne- 
gotiations. Signatories to a GHG convention might 
engage in a symbolic commitment to an international 
inspection/auditing body with benefits to international 
education and enhancing awareness of the impact of 
GHGs. 36 refs. 
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Indoor air flow and pollutant removal in a room 
with task ventilation. 

W. J. Fisk, D. Faulkner, D. Pih, P. J. McNeel, and F. 
S. Bauman. Sep 90, 33p LBL-29505, CONF- 
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In an experimental facility, we studied the performance 


of a task ventilation system designed for use in office 
buildings. With this system, occupants can adjust the 
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flow rate and direction of air supplied to their work 
space through four floor-mounted supply grills. Air typi- 
cally exits the ventilated space through ceiling-mount- 
ed return grills. To study indoor air flow patterns, we 
measured the age of air at multiple indoor locations 
using the tracer gas stepup procedure. To study the 
intra-room transport of tobacco smoke particles, ciga- 
rettes were smoked mechanically in one workstation 
and particle concentrations were measured at multiple 
indoor locations. Test variables included the furnishing 
of the chamber, the location(s) of air supply, supply 
flow rates, temperatures, and directions, and internal 
heat loads. Our major findings were as follows: (1) In 
most tests, deviations from a uniform age of air, and a 
uniform particle concentration, were less than 30 per- 
cent. (2) Some supply air short circuits to the return 
grill when the air is directed toward the return grill with 
a high velocity. (3) Low supply velocities resulted in a 
floor-to-ceiling displacement ventilation flow pattern. 
(4) Directing the supply air toward the occupant, or 
away from the center of the four supply grills, typically 
yielded an age of air at the occupant’s breathing level 
that was 15 to 25 percent lower than the age at other 
breathing-level locations. (5) With low supply velocities 
and air directed toward the occupants, tobacco smoke 
particle concentrations in a ventilated non-smoking 
workstation were 50 percent of the chamber-average 
concentration. 12 refs., 6 figs., 4 tabs. 
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A high-throughput liquid-absorption preconcentrator 
(HTLAP) has been developed for rapid and/or ultra- 
sensitive detection and analysis of trace air contami- 
nants. Its advantages result from (a) a high air- sam- 
pling rate ((approximately)1 m(sup 3)/min), (b) an ap- 
preciable analyte collection efficiency (30--60%) for 
both vapors and aerosols, and (c) a small volume of 
liquid absorbent (collected at a rate of 0. 1--2 mL/min), 
all of which features combine to reduce the LDL (lower 
detection limit) of available analytical instrumentation 
by a factor of > 1000 and/or to permit faster sampling 
and far more rapid on-site air monitoring than were 
previously practicable. LDLs of 
(approximately)1:10(sup 13) by volume of alkaloids 
have been. achieved with liquid chromatography and 
electrochemical detection. The HTLAP is directly 
adaptable to most liquid-phase analyzers. The small 
rate of liquid collection is also compatible with avail- 
able interfaces to mass spectrometers. Moreover, the 
HTLAP permits detection and quantitation of com- 
pounds that cannot be readily analyzed by convention- 
al preconcentration and gas chromatography, e.g., 
polar or highly reactive analytes, such as primary aro- 
matic amines or a. High selectivity and/or 
stabilization of labile of reactive analytes, or entrap- 
ment of volatile analytes, may be effected through a 
proper choice of liquid absorbent. 8 refs. 
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The primary objective of this project is the investigation 
of the effects of pore structure on the capacity of 
porous metal oxides for removal of gaseous pollutants 
from flue gases of power plants (SO(sub 2)) and hot 
coal has (primarily H(sub 2)). Specifically, we intend to 
appropriately exploit the differences of the sulfidation 
and sulfation reactions (for instance, different molar 
volumes of solid products) to elucidate the dependent 
of the sorptive capacity of a porous sorbent on is phys- 
ical microstructure. This quarter reactivity evolution 
(conversion vs. time) studies were carried out on the 
reaction of calcium oxide sorbents with H(sub 2)S in 
the presence of N(sub 2). Our experiments employed 
sorbents obtained through calcination of three limes- 
tones of high calcitic content. Particle sizes ranging 


from 50--350 (mu)m were used in the experiments. 
The initial pore structure of the CaO solids was charac- 
terized by mercury porosimetry and gas adsorption. 
The obtained experimental data are currently analyzed 
using various mathematical models for transport, reac- 
tion, and structure evolution during gas-solid reactions 
with solid product occurring in porous media. In addi- 
tion to models developed in the past, we also use a 
mathematical model that employs partially overlapping 
grains to represent the solid phase. We also analyzed 
the problem of diffusion coefficient measurement in 
porous solids using the diffusion-cell method and 
proved, in contrast to the conclusions of other studies, 
that moment analysis of transient response data 
should give the same diffusivity as steady-state experi- 
ments in the absence of adsorption. 22 refs., 4 figs. 
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The Clean Air Act Amendments (CAAA) of 1990 will 
have a profound, positive impact on air quality. At the 
same time, they will affect the use of energy in various 
sectors of the US economy. Given the continued reli- 
ance of the US in imported petroleum, the impact of 
the CAAA on petroleum use is of particular interest. 
Various provisions of the CAAA are expected to lead 
to a reduction in its use. Alternatively, other provisions 
will lead to increased petroleum consumption. The net 
overall effect appears to be a reduction in oil use. How- 
ever, the extent of that reduction is not clear-cut. It will 
be determined by technological developments as well 
as industry and consumer behavior. In this paper, we 
present estimates of the impact on petroleum use of 
the mobile source provisions of the CAAA. These pro- 
visions may provide the largest oil displacement poten- 
tial of the CAAA. As will be shown, however, the variety 
of assumptions required concerning technological de- 
velopments and market response results in a wide 
range of estimates. 24 refs., 8 tabs. 
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synthetic liquids. Quarterly progress report, Janu- 
ary 1, 1991-March 31, 1991. 
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This project revolves around understanding the funda- 
mental processes involved in the catalytic removal of 
harmful oxygenated organics present in coal liquids. 
We are modelling the complex type of sulfided Mo cat- 
alyst proposed for these reactions with simple single 
crystal surfaces. These display a controlled range and 
number of reaction sites and can be extensively char- 
acterized 2 surface science techniques. We then in- 
vestigate the reaction pathways for en 
simple oxygenates upon these surfaces. The reaction 
of furan on sulfided Mo(110) closely resembles that on 
the (100) surface, consisting mainly of fragmentation. 
Some differences in detail are apparent that need fur- 
ther study. After pre-dosing with hydrogen, or in a hy- 
drogen (deuterium) atmosphere (up to 5 (times) 10 
(sup (minus)7) torr), the reaction pathways for furan 
change little, though there is evidence for the produc- 
tion of surface formyl radicals. We will attempt to 
induce HDO activity by using (a) using higher H(sub 2) 
pressures and (b) performing reactions on a preformed 
C/S/H(sub x) surface layer. 2 refs., 3 figs. 
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Understanding and assessing the effects of acid pre- 
Cipitation and other associated air pollutants, such as 
ozone, on forests is a primary focus of the Forest Re- 
sponse Program (FRP) of the National Acid Precipita- 
tion Assessment Program (NAPAP). The capability to 
predict or assess the effects of acid precipitation 
would be enhanced with the development of realistic 
tree models that incorporate the effects of pollutants. 
The objective of models would be to predict the dry- 
matter yield of the various plant components (e.g., 
root, stem, fruit, and foliage) and simulate their devel- 
opment in time as a function of environmental varia- 
bles (e.g., temperature, light, and precipitation) and 
pollutant levels. In simulation models, we must specify 
the state variables. This means we must decide which 
plant parts or attributes are necessary to determine 
the plants’s dynamics. In addition, we must decide 
which of the system’s processes determine the rela- 
tionships between the state variables. For purposes of 
this paper, when we speak of realistic tree models, we 
refer to models that include enough biological detail to 
account for the observed phenomena of pollutant ef- 
fects on tree physiology and yield. Furthermore, for 
such simulation models we must decide on the appro- 
priate time-scale over which the detailed processes 
may be regarded as either slowly varying or in equilibri- 
um. Hence, our stated objective and the goal of real- 
ism impose constraints on the decisions we make re- 
garding input, outputs, state variables, processes, and 
times scales. 44 refs., 23 figs. 
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This Clean Coal Technology project will demonstrate a 
combination of two devel technologies to refuse 
both NO(sub x) and SO(sub x) emissions: gas reburn- 
ing and calcium based dry sorbent injection. At the in- 
ception of the project, Host Site Agreements were 
signed by EER and three utility companies in the State 
of Illinois Power Company (Hennepin Unit 1, 71 MW 
(net) tangentially fired boiler in Hennepin); Site B, Cen- 
tral Illinois Light Company (Edwards Unit 1, 117 MW 
by front wall fired boiler in Bartonville); and Site C, 

ity Water _— and Power (Lakeside Unit 7, 33 MW 
(net) cyclone fired boiler in Springfield). In accordance 
with the cooperative agreement, EER has prepared an 
Environmental Monitoring Plan to verify that no ad- 
verse environmental impacts would be associated with 
the project, to determine if projected emission control 
levels are being met, and to maintain a data base for 
future development of GR-SI technology. 4 tabs. 
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Previous investigations of personal vs. area sampling 
of ambient nicotine may not accurately reflect personal 
exposure to ETS nicotine in environments in which in- 
dividuals are relatively mobile. The purpose of this 
study was to determine the extent to which a stationary 
area sampler could estimate actual personal exposure 
to ambient nicotine when the exposed individuals are 
moving in and through a field environment. For this 
Study, personal samplers using Tenax, and area sam- 
plers using XAD-4, were employed. Evaluations of the 
two systems using controlled experimental atmos- 
pheres of ETS revealed no differences in the meas- 
ured nicotine levels over a range of 1.0--150 (mu)g/ 
m(sup 3). Field studies were conductd at approximate- 
ly 30 locations, including taverns, restaurants with 
salad bars, laundromats, gaming establishments, and 
transportation waiting areas. Ambient nicotine levels 
ranged from 0.0--90.6 (mu)g/m(sup 3). There were 
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considerable differences in individual nicotine levels 
over relatively short distances within a given environ- 
ment, probably due to atmospheric inhomogeneities. 
The variability between duplicate samples of a particu- 
lar type was such that no statistically significant differ- 
ence between stationary area and mobile personal 
samplers could be discerned. 17 refs., 2 tabs. 
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This report of provides results of backcasting exer- 
cises performed at Argonne National Laboratory on 
models in the emissions and control cost integrated 
model set (ECIMS) of the National Acid Precipitation 
Assessment Program (NAPAP). It describes the back- 
casting process and characteristics and limitations of 
the data sources used as model input or as a basis of 
comparison with model input or output. Most are US 
government sources and cover fuel use, electricity 
consumption, emissions, and other variables. Back- 
casting shows that estimates from the utility sector 
model, AUSM, differ from historical estimates in some 
aspects, and possible reasons are describes. The in- 
dustrial boiler and process models -- ICE, PROMPT, 
and VOCM for emissions and INRAD for energy 
demand -- lormed reasonably well. Estimates from 
the residential/commercial models -- CSEMS and 
HOMES for energy consumption and CRESS for emis- 
sions -- generally corresponded well with historical es- 
timates. Estimates from the transportation model 
Me appeared fairly accurate. 86 refs., 33 figs., 70 
S. 
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The National Environmental Policy Act (NEPA) of 1969 
was established to — or eliminate damage to the 
environmental and biosphere from federal actions and 
stimulate the public health and welfare. An intertwined 
focus of NEPA has been to create and maintain condi- 
tions under which people and nature can exist in pro- 
ductive harmony. Meanwhile, the Clean Air Act (CAA) 
and amendments are the basis for regulating emission 
of air pollutants and otherwise maintaining or enhanc- 
ing air quality to protect public health and welfare 
throughout the United States. Because the CAA is to 
comprehensive, a frequently asked question concerns 
the usefulness of NEPA from an air quality perspec- 
tive: What can NEPA accomplish for federal actions 
that is not already accomplished by the CAA. This 
paper contends that NEPA plays an important role in 
identifying and informing federal decision-makers of 
potential air quality impacts of federal actions. NEPA 
encompasses a broader scope and provides an inde- 
pendent analysis of CAA requirements for federal ac- 
tions. NEPA ensures that spectrum of potential envi- 
ronmental effects is examined, rather than air quality 
alone. In some cases, NEPA analyses involve evaluat- 
a trade-offs of beneficial and adverse effects among 
different environmental media, such as air emissions 
vs solid waste. NEPA air quality analyses sometimes 
encompass potential concerns that are beyond those 
required for compliance with the CAA. Also, the envi- 
ronmental consequences of alternative actions are as- 
sessed to assist federal decision-makers in selecting a 
preferred alternative. Finally, pro; federal pro- 

rams are evaluated under NEPA for their potential ef- 
ects. 8 refs. 


158,849 


DE91014568/GAR 
Oak Ridge National Lab., TN. 


PC A03/MF A01 


158,851 


Air Pollution & Control 


Investigation of austenitic alloys for advanced 
heat recovery and hot-gas systems. 

R. W. Swindeman. 1991, 21p CONF-9105184-10 
Contract ACO05-840R21400 

Annual conference on fossil energy materials (5th), 
Oak Ridge, TN (USA), 13-16 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


Evaluation of commercial and developmental austenit- 
ic alloys for advanced heat recovery and hot-gas 
cleanup systems was directed toward the completion 
of studies of lean stainless steels and continuation of 
research on filler metals and higher chromium austen- 
itic alloys for more demanding service conditions. 
Testing of lean stainless steels under long-time creep 
(45, h) confirmed the expectations that the alloys 
could meet the target mechanical lormance re- 
quirements for strength (100 MPa average rupture 
strength at 700(degree)C and 100,000 h) and ductility 
(5% rupture strain at 100,000 h). Testing of weldments 
made with CRE 16-8-2 stainless steel and alloy 556 
was extended to beyond 10,000 h. Testing of 20Cr- 
30Ni-2Mo-Fe alloys reached times beyond 30,000 h. 
Alloys containing small levels of ene on exhibited 

strength, and even a vacuum-meited low-nitro- 
gen alloy was stronger than alloy 800H. Research was 
started to examine all for hot-gas cleanup systems 


at —— around 850(degree)C. 13 refs., 8 figs., 
3 e 
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DE91014763/GAR PC A03/MF A01 
Little (Arthur D.), Inc., Cambridge, MA. 

Cross-flow, filter-sorbent catalysts for particulate, 
$02 and NOx control. Technical progress report: 


Fifth quarterly. 

K. Benedek, and M. Fi i-Stephanopoulos. May 
91, 43p DOE/PC/89805-T3 

Contract AC22-89PC89805 

Sponsored by Department of Energy, Washington, DC. 


This report describes a new concept for integrated pol- 
lutant control: a cross-flow filter comprised of layered, 
p= permeable membranes that act as a particulate 
Iter, an SO(sub 2) sorbent, and NO(sub x) reduction 
catalyst. The device described will simultaneously 
remove particulates, SO(sub 2) and NO(sub x) from 
the combustion gases of coal combustors. The device 
is configured as a cross-flow filter. The gas flows from 
the inlet passages to orthogonally oriented discharge 
channel via thin, multilayered porous walls. Flue gas 
enters from both the front and back of the device. With 
the left wall of the filter sealed, gas discharges from 
the right side of the device. The key to combined phys- 
ical ash) and chemical (SO(sub 2)/NO(sub x)) 
cleaning is to utilize chemically active sorbent-cata- 
— e.g., metal oxides) in the layered walls of the 
ter. This report presents a summary of test results on 
sorbent systems. Three sorbent systems, in addition to 
our baseline sorbent Cu-7Al, were found to have high 
SO(sub 2) removal efficiency, high sulfur capacity and 
good deNO(sub x) performance. These sorbent sys- 
tems are: Cu-Ce at 400(degrees)C; Cu-Ce at 
500(degrees)C; and CeO(sub 2) + Cu-7Al two zone 
system at 500(degrees)C. 7 refs., 13 figs., 4 tabs. 


158,851 

DE91014764/GAR PC A03/MF AO1 
Cincinnati Univ., OH. Dept. of Chemical Engineering. 
Novel coal feeder for production of low sulfur 4 
Quarterly technical process report, January 1, 
1991-April 1, 1991. 

Progress rept. 

SP Khang, and L. Lin. 1991, 22p DOE/PC/89781-6 
Contract FG22-89PC89781 ; 
Sponsored by Department of Energy, Washington, DC. 


The objective of this project is to study the feasibility of 
an advanced desulfurization concept in a coal feeder. 
The coal feeder reactor contains two screws. The 
inner screw feeder acts as a coal pyrolizer and the 
outer screw feeder acts as a desulfurizer with hot cal- 
cined limestone pellets or other renewable sorbent 
pellets. In this quarter, the following tasks have been 

: (1) determine the product distribution of py- 
rolysis, (2) determine the sulfur distribution in char, tar 
and gas, (3) study the pyrolysis kinetics on the dual- 
screw reactor, and (4) study desulfurization under py- 
rolysis condition. Some preliminary conclusion have 
been obtained: (1) the devolatization process can be 
simulated by a first-order reaction assumption, (2) as 
the reaction temperature increased, the product ratio 
of tar to gas decreased, (3) the desulfurization rate in- 
creases quickly with temperature, and (4) the concen- 
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tration of H(sub 2)S in pyrolysed gas dose not change 
with residence time. 5 figs., 3 tabs. 


158,852 

DE91793093/GAR PC A04/MF A01 
Norsk Inst. for Luftforskning, Lillestroem. 

Vurdering av SO2-utslipp fra seks av Elkem-ver- 
kene. (Evaluation of SO2 from six Elkem works). 
L. O. Hagen, and S. Knudsen. Sep 89, 61p NILU- 

pone dne ISBN 82-425-0063-0 

in ian. 

US. Sales Only. 


Norway has undertaken to reduce the SO(sub 2) emis- 
sions with 30% within 1993, compared to 1980. The 
goal is, however, 50%. The State Pollution Control Au- 
thority has adressed major manufacturing concerns 
and asked them to consider possible measures to 
reduce their emissions. For this reason the Norwegian 
Institute for Air Research has made an evaluation of 
the SO(sub 2) emissions from six ferrosilicon and sili- 
con metal works of the Elkem concern. The local ef- 
fects of the emissions have been evaluated from air 
quality measurements and simple scattering calcula- 
tions. 7 refs., 15 figs., 27 figs. 


158,853 
DE$1793100/GAR PC A04/MF A01 
Norsk Inst. for Vannforskning, Oslo. 

Reversibility of acidification. Soils and surface 
waters. 

R. F. py and M. Hauhs. Oct 90, 52p NIVA-2479, 
ISBN 82-577-1792-4 

U.S. Sales Only. 


Recent declining levels of acid deposition in both 
North America and Europe have initiated reversal of 
acidification and recovery of impacted ecosystems. 
The reversibility of acidification has also been investi- 
gated by means of large-scale experiments with whole 
ecosystems. Predictive models can account for much 
of this empirical and experimental data, at least at 
coarse spatial and temporal scales. Discrepancies be- 
tween observed and predicted effects are due in part 
to the increasingly important role of nitrogen in soil and 
water acidification. “Nitrogen saturation” threatens to 
offset the incipient recovery due to reduction in 
SO(sub 2) emissions. Possible ecosystem impacts of 
future climate change add further uncertainty to pre- 
eoageye s long-term acidification trends. 62 refs., 14 
igs., ’ 
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DE91798497/GAR PC A03/MF A01 
Nordisk Gasteknisk Center, Hoersholm (Denmark). 

Fi hydrocarbon/nitrogen chemistry. Impli- 
cations for aw with natural gas. 

P. Glarborg, and S. Hadvig. 1990, 29p NEI-DK-559, 
CONF-891111 

1989 international gas research conference, Tokyo 
(Japan), 6-9 Nov 1989. Also pub. as ISBN 87-89309- 


32-4. 
U.S. Sales Only. 


This paper deals with the ongoing efforts to develop a 
comprehensive chemical kinetic model that describes 
the ee chemistry occurring in natural gas com- 
bustion. A detailed chemical kinetic model consisting 
of 45 species and more than 200 elementary reactions 
has been developed and tested through comparison 
with a wide range of experimental data including data 
from shock tubes and laminar flames. Areas that re- 
quire further research are pointed out. The important 
steps in formation and consumption of reactive nitro- 

species under reburn conditions have been identi- 

. Calculations are made to simulate fuel staging 
under idealized conditions and predictions are com- 
—_ to bench scale and pilot scale results from the 
iterature. Implications for optimizing gas reburning are 
outlined. Even though results are generally encourag- 
ing, more work is needed on the chemistry and the 
interaction between chemistry and fluid dynamics 
before quantitative predictions can be made for practi- 
cal applications. (author) 24 refs. 


158,855 
DE91798534/GAR PC A03/MF A01 
Skovteknisk Inst., Copenhagen (Denmark). Afd. for 


Maskinteknik. ane nn 

mins em ing paa rding Fjernvarme- 
v $ flistyrede kedel. Rapport Nr. 2. (Flue gas 
condensing in the wood-chip fired boiler at Goerd- 
ing district heating plant. Report no. 2). 
H. Houmann Jakobsen. Mar 91, 49p NEI-DK-568 
In Danish. EFP-88. 
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U.S. Sales Only. 


Measurements on the performance of Goerding dis- 
trict heating plant were carried out. The plant is the first 
wood-chip fired power plant in Denmark which has 
been provided with a flue gas cooler. Surveillance of 
the daily operation and a one-day test was carried out 
in order to measure the NO(sub x) emission. The plant 
efficiency during the first 7 months of operation was 
105% for the boiler and the condensator, and 88-92% 
for the boiler alone. 90% of the particles in the flue gas 
were removed and the emission constitutes 17mg/ 
Nm3. (CLS). 


158,856 

N91-25255/1/GAR PC A09/MF A02 
Technische Hogeschool Delft (Netherlands). Faculty 
of Chemical Tec! coy and Materials Science. 
Regenerative Sulfur Capture in Fluidized Bed Com- 
bustion of Coal: A Fixed Bed Sorption Study. 

Ph.D. Thesis. 

E. H. P. Wolff. c1991, 189p ISBN-90-6275-664-6, 
ETN-91-99426 

a ENS3F-0014-NL(GDF), NOVEM-20-35-016- 


Sponsored in Part by Shell Internationale Petroleum 
Maatschappij B.B. 


A low temperature om gai process based on a 
synthetic sorbent which combines a relative low regen- 
eration temperature (850 C) with a high particle 
stength is investigated. Regeneration of the sorbent 
used to remove sulfur oxides in fluidized bed combus- 
tion, a technique to produce energy from coal, enables 
multicyclic utilization to reduce the quantity of solid 
waste to be disposed. A sorbent (type/code SG105) 
consisting of CaO (8.2 wt percent) on 3.1 mm lambda- 
Al203 support, which is prepared by the sol-gel 
method, is used. After calcination at 850 C, active cal- 
cium aluminates are formed. The chemistry and kinet- 
ics of cyclic sulfation and regeneration are tested in a 
fixed bed reactor. Regeneration is found to be a fast 
process and it is less attractive to use CO than H. A 
shrinking unreacted core model (SURE2) is proposed 
to describe the sulfation process. Electron probe X-ray 
microanalysis of the SG105 sorbent provides an extra 
validation for the validity of the SURE2 model. Single 
particle crusting strength tests show that SG105 is 
much stronger than (calcined) limestone. Multiparticle 
fluidized bed tests show that a thermal shock from am- 
bient temperature to 850 C, applied to lime or SG105, 
causes a negligible net mass reduction of the fraction 
2.8 to 3.4 mm. An economic analysis shows that the 
cost of SO2 removal using the regenerative process 
proposed increases about three times compared with 
a once through process using conventional sorbent. 


158,857 
N91-25459/9/GAR 
(Order as N91-25445/8/GAR, PC —, 


) 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Cl-36 in the Stratosphere. 
B. Deck, M. Wahlen, H. Weyer, P. Kubik, and P. 
Sharma. 1991, 2p 
In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 131-132. 


Initial measurements of the cosmogenic radionuclide, 
Cl-36, in the lower stratosphere were made by acceler- 
ator mass spectrometry. Samples were obtained usin 

the —_ volume LASL air sampling pods on a NAS 

WB-57F aircraft. Untreated (for collection of particu- 
lates only) and tetrabutyl ammonium hydroxide treated 
(for collection of particulates and HCl) IPC-1478 filters 
were flown on three flights in the lower stratosphere. 
Chlorine (Cl) and Cl compounds are important trace 
constituents for stratospheric chemistry, in particular 
with respect to O3 destruction. Stratospheric Cl chem- 
istry has recently received increased attention with the 
observation of strong O3 depletion in the Antarctic 
winter vortex and in the weaker and more complex 
Arctic winter vortices. Cosmogenic (Cl-36) is produced 
by spallation reactions from Ar mainly in the strato- 
sphere, and has had several applications as a geo- 
chemical tracer. The large amounts of Cl-36 intro- 
duced by nuclear weapon testing have been removed 
from the stratosphere by now, and measurements in 
the stratosphere to obtain cosmogenic production 
rates and concentration distributions is now possible. 
The use of cosmogenic Cl-36 as a tracer for strato- 
spheric Cl chemistry and for stratospheric/tropospher- 
ic exchange processes is investigated. A first attempt 
to determine stratospheric and tropospheric produc- 


tion rates, the partitioning of Cl-36 among particulate 
and gaseous Cl compounds, and the r: ive inven- 
tories and removal rates is being made. Results from a 
flight at 13.7 km, 30-33 degrees N, 97-107 degrees W, 
and from a second flight at 17.7 km, 43-45-36 degrees 
N, 92-94 degrees W, for the untreated and treated fil- 
ters respectively are presented. 


158,858 
N91-25479/7/GAR 
(Order as N91-25445/8/GAR, PC “= os) 


National Aeronautics and Space Administration, Bay 
Saint Louis, MS. John C. Stennis Space Center. 
Airborne Ground Penetrating Radar (Gpr) for Peat 
Analyses in the Canadian Northern Wetlands 
St 


udy. 
R. E. Pelletier-travis. 1991, 2p ; 
In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 225-226. 


The study was conducted as part of the NASA Bios- 
pherics Research on Emissions from Wetlands 
(BREW) program. An important of the program 
is to investigate the terrestrial production and atmos- 
pheric distribution of methane and other gases contrib- 
uting to global warming. Multi-kilometer transects of 
airborne (helicopter) Ground Penetrating Radar (GPR) 
data were collected periodically along the 100 km dis- 
tance from the coast inland so as to obtain a regional 
trend in peat depth and related parameters. Global Po- 
sitioning System (GPS) data were simultaneously col- 
lected from the helicopter to properly georeference the 
GPR data. Additional 50 m ground-based transects of 
GPR data were also collected as a source of ground 
truthing, as a calibration aid for the airborne data sets, 
and as a source of higher resolution data for character- 
izing the strata within the peat. In situ peat depth prob- 
ing and soil characterizations from excavated soil pits 
were used to verify GPR findings. Results from the 
ground-based data are presented. 
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PB91-213553/GAR PC A03/MF A01 
Research Triangle Inst., Research —— Park, NC. 
Stability of PPB and PPM Organic Cylinder Gases 
Used for Calibration and Audits. 

R. K. M. Jayanty, J. R. Albritton, Y. H. Straley, and D. 
J. von Lehmden. 1991, 17p EPA/600/D-91/123 
Contract EPA-68-D-10009 

Sponsored by Environmental Protection Agency, Re- 
search Triangle Park, NC. Atmospheric Research and 
Exposure Assessment Lab. 


During the past few years, the need for accurate and 
stable standards for determining toxic organics during 
hazardous waste trial burn tests, compliance source 
testing, and ambient measurements has become in- 
creasingly evident. The scientific and regulatory prob- 
lems associated with toxic organic pollution cannot be 
resolved satisfactorily without adequately character- 
ized standards. The USEPA’s Atmospheric Research 
and Exposure Assessment Laboratory has initiated a 

ogram to develop stable, accurate organic standards 
for use in calibration and performance audits. Gaseous 
organic compounds at parts-per-million (5 to 700 ppm) 
and parts-per-billion (1 to 10,000 ppb) levels in com- 
pressed gas cylinders have been developed. The main 
objectives of the program are: (1) to provide accurate 
gas mixtures to assess the relative accuracy of meas- 
urement systems during hazardous waste trial burn 
tests, source compliance testing, and ambient air 
measurements; (2) to verify the manufacturer's certi- 
fied analysis of the gas mixtures; and (3) to determine 
the stability of the organic in compressed gas cylin- 
ders. The paper discussed the logic used in selecting 
organic compounds to develop the cylinder gas ap- 
proach, summarizes the standards that are currently 
available plus standards planned for future study, and 
describes the procedures used to determine the stabil- 
ity of the gaseous compounds in the compressed gas 
cylinders. The long-term stability data, including the 
determination of total measurement uncertainty, are 
also summarized. 


158,860 

PB91-214585/GAR PC A09/MF A02 
Environmental Protection Agency, Washington, DC. 
Clean Air Act Amendments of 1991: Detailed Sum- 
mary of Titles. 

30 Nov 90, 181p 


Contents: 





Provisions for Attainment and Maintenance of 
National Ambient Air Quality Standards; 

Provisions Relating to Mobile Sources; 

Hazardous Air Pollutants; 

Acid Deposition Control; 

Permits; 

Stratospheric Ozone Protection; 

Provisions Relating to Enforcement; 

Miscellaneous Provisions; 

Clean Air Research; 

Disadvantaged Business Concerns; 

Clean Air Employment Transition Assistance. 
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PB61-216325/GAR siesta Pe A16/MF A03 
iance Technologies ie ill, NC. 

of Historical Radiatively important Trace 
Gases (RITG) Emissions: Development of a Trace 
ae System (T-GAS) for 14 Countries. 

inal rept. 

S. Piccot, T. Lynch, R. Kaufmann, C. Cleveland, and 
= _— Jun 91, 372p CH-90-75, EPA/600/9-91/ 


Contract EPA-68-D9-0173 

Prepared in cooperation with Boston Univ., MA., and 
New Hampshire Univ., Durham. Inst. for the Study of 
Earth, Oceans and Space. Sponsored by Environmen- 
tal Protection Agency, Research Triangle Park, NC. Air 
and Energy Engineering Research Lab. 


The report gives results of a Phase 2 study to (1) de- 
velop and test a carbon dioxide (CO2) emissions 
model for 14 countries; (2) conduct a limited test of the 
model’s forecasting capability by estimating and com- 
paring emissions forecasts for Poland with those de- 
veloped by other models; and (3) use the model and 
accompanying global energy use databases to sum- 
marize and assess historical energy use and emis- 
sions patterns for the 14 countries. (NOTE: The Phase 
1 study, completed in tember 1989, focused on 
evaluating the feasibility of developing a country-spe- 
cific CO2 emissions forecast model. One objective of 
the Phase 1 study was to develop a pilot-scale emis- 
sions model that could be used to estimate energy 
consumption and CO2 emissions for specific ener 
end-use sectors in a country. Consistent with the 
jective, a pilot-scale model was developed for Poland, 
South Korea, France, and India. Another objective of 
the Phase 1 study was to test or validate the methodol- 
Ogy used in the model and, if the methodology was 
viable, to develop a full-scale model development 
plan. Analysis of the results from the pilot model 
showed that the methodology was potentially viable 
for developing a country-specific global emissions 
model.) A key outcome of the Phase 2 study was the 
development of model algorithms and databases for 
the 14 countries. 
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PBS1-218693/GAR PC A03/MF A01 
Alliance Technologies Corp., Chapel Hill, NC. 
Asbestos/NESHAP Adequately Wet Guidance. 

R. Shafer, S. Throwe, O. Salgado, C. Garlow, and E. 
Hoerath. Dec 90, 20p EPA/340/1-90/019 

See also PB91-218701.Color illustrations reproduced 
in black and white. Sponsored by Environmental Pro- 
tection Agency, Washington, DC. Stationary Source 
Compliance Div. 


The Asbestos NESHAP requires facility owners and/or 
operators involved in demolition and renovation activi- 
ties to control emissions of particulate asbestos to the 
outside air because no safe concentration of airborne 
asbestos has ever been established. The primary 
method used to control asbestos emissions is to ade- 
quately wet the Asbestos Containing Material (ACM) 
with a wetting agent prior to, during and after demoli- 
tion/renovation activities. The purpose of the docu- 
ment is to provide guidance to asbestos inspectors 
and the regulated community on how to determine if 
friable ACM is adequately wet as required by the As- 
bestos NESHAP. 
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PB91-218701/GAR PC A03/MF A01 

Alliance Technologies Corp., Chapel Hill, NC. 
‘os/NESHAP Regulated Asbestos Contain- 

ing Materials Guidance. 

R. Shafer, S. Throwe, O. Salgado, C. Garlow, and E. 

Hoerath. 90, 25p EPA/340/1-90/018 

See also PB91-218693. Sponsored by Environmental 

Protection Agency, Washington, DC. Stationary 

Source Compliance Div. 


In the initial Asbestos NESHAP rule promulgated in 
1973, a distinction was made between building materi- 
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als that would readily release asbestos fibers when 
damaged or disturbed and those materials that were 
unlikely to result in significant fiber release. The terms 
‘friable’ and ‘nonfriable’ were used to make this dis- 
tinction. EPA has since determined that, if severely 
damaged, otherwise nonfriable materials can release 
significant amounts of asbestos fibers. ‘Regulated As- 
bestos-Containing Material’ (RACM) is (a) friable as- 
bestos material, (b) Category | nonfriable ACM that 
has become friable, (c) ane | nonfriable ACM that 
will be or has been subjected to sanding, grinding, cut- 
ting, or abrading, or (d) Category || nonfriable ACM that 
has a high probability of becoming or has become 
crumbled, pulverized, or reduced to powder by the 
forces expected to act on the material in the course of 
demolition or renovation operations. The purpose of 
the document is to assist asbestos inspectors and the 
regulated community in determining whether or not a 
pore RACM and thus subject to the Asbestos 
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PB91-219006/GAR PC A03/MF A01 
NSI Technology Services Corp., Corvallis, OR. Envi- 
ronmental Research Lab. 

Diurnal Curves of Tropospheric Ozone in the 
Western United States. 

Journal article. 

M. Boehm, B. McCune, and T. Vandetta. c1991, 16p 

EPA/600/J-91/142 

Pub. in Atmospheric Environment, v25A n8 p1577- 
1590 1991. Prepared in cooperation with Oregon State 
Univ., Corvallis. Sponsored by Corvallis Environmental 
Research Lab., OR., and Western Conifers Research 
Cooperative, Corvallis, OR. 


Diurnal curves of tropospheric ozone are character- 
ized for the areas near coniferous forests in the west- 
ern U.S. A given day of hourly data can be placed into 
one of 17 classes of diurnal curves simply by knowing 
the 24-h mean and coefficient of variation or range, or 
more precisely, by applying equations derived from our 
discriminant analysis. The variation among curves is 
shown to be related to theory of ozone formation, 
scavenging, and transport. Season, latitude, and posi- 
tion relative to source areas affect the form of the diur- 
nal curve. (Copyright (c) 1991 Pergamon Press plc.) 


158,865 
PB91-219014/GAR PC A02/MF A01 
Ln se rece Hee mary OR. , 
ysiological and Bioc lesponses of Bush 
= (Phaseolus vulgaris’) to Ozone and Drought 
tress. 


Journal article. 

J. Bender, D. T. Tingey, H. J. Jaeger, K. D. R 

and C. S. Clark. c1991, 8p EPA/600/J-91/143 

Pub. in Jnl. of Plant Physiology, v137 p565-570 1991. 
Prepared in cooperation with Bundesforschungsan- 
stalt fuer Landwirtschaft, Brunswick (Germany, F.R.). 
Inst. fuer Produktions- und Okotoxikologie. 


Bush bean (Phaseolus vulgaris L.) plants were ex- 
posed to ozone (03) episodes in open-top field cham- 
bers in early and late season studies at Corvallis, 
Oregon. Plants were grown in cultural systems that 
controlled plant water status. The 7-h seasonal mean 
O3 concentrations were 0.067 and 0.054 ppm for the 
early and late season experiments, respectively. At an- 
thesis, part of the plants were subjected to a drought- 
stress treatment that was maintained for 14 days, after 
which it was relieved. Both O3 and drought-stress 
treatments affected physiological and biochemical 
processes in beans during their reproductive stages of 
development. Measurements of water potential, os- 
motic potential and relative water content revealed a 
mild leaf drought stress in plants grown under water 
deficit conditions. Drought stress increased the foliar 
concentrations of several nutrients (Mg, K, Fe, S, P), 
while O3 exposure had very little effect. At final harvest 
when plants had reached pod maturation, the concen- 
trations of total soluble sugars were reduced by O3. 
Both O3 and drought stress significantly affected the 
sum of free amino acids. Of all amino acids quantified, 
proline showed the most remarkable increase (up to 
three-fold) to drought stress. Ozone exposure im- 
paired osmoregulation to drought stress. (Copyright (c) 
1991 by Gustav Fischer Verlag, Stuttgart.) 
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PB91-219063/GAR PC A03/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Atmospheric Research and Exposure As- 
sessment Lab. 
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Flow and Dispersion of Pollutants Within Two-Di- 

mensional Valleys, 1991. 

WH Sayden LH. Khurahudy |. V. Nekrasov, R 
HL ; . Khu an, |. V. Nel , R. 

E. Lawson, and R. S. Thompson. c1991, 29p EPA/ 

600/J-91/150 

Pub. in Atmospheric Environment, v25A n7 p1347- 

1375 1991. See also PB91-196337. Prepared in coop- 

eration with Main Geophysical Observatory, Leningrad 

(USSR), and Moscow State Univ. (USSR). 


Wind-tunnel experiments and a theoretical model con- 
cerning the flow structure and pollutant di:.usion over 
two-dimensional valleys of varying aspect ratio are de- 
scribed and compared. Three model valleys were 
used, having small, medium, and steep slopes. Meas- 
urements of mean and turbulent ity fields were 


locations within each of the valleys. The data are dis- 

played as maps of terrain amplification factors, defined 

as the ratios of maximum ground-level concentra 

in the presence of the valleys to the maxima observed 

from sources of the same height located in flat terrain. 
i showing the distance to loca 


tions 


Maps are also ing loca- 
tions of the maximum ground-level concentrations. 
The concentration patterns are interpreted in terms of 
the detailed flow structure measured in the valleys. 
These data were also compared with results of a math- 
ematical model for treating flow and dispersion over 
two-dimensional complex terrain. This model used the 


somewhat less well for the valley of medium slope. Be- 
cause flow separation was observed within the steep- 
est valley, the model was not applied in this case. 


158,867 
PB91-219113/GAR PC A03/MF A01 
a Environmentalists, Inc., Research Triangle 
oon 2 nd Analysis of Municipal Wastewater 
a 
incinerator Emissions for Metals, Metal 
and 


ics. 
W. G. DeWees, C. A. Davis, S. C. McClintock, A. L. 
Cone, and H. E. Bostian. 1991, 31p EPA/600/D-91/ 
133 


Contract EPA-68-02-4462 

Presented at the Annual Meeting of the Air and Waste 
Management Association (83rd), Pittsburgh, PA., June 
24-29, 1990. Sponsored by Environmental Protecti 
Agency, Cincinnati, OH. Risk Reduction Engineering 
Lab. 


There is concern regarding chromium and nickel spe- 
cies in the emissions from incineration of municipal 
wastewater sludge because of the associated cancer 
risk. The Environmental Protection Agency’s (EPA) 
Office of Water om oe a mea (OWRS) is 
developing new regulations for sewage sludge inciner- 
ators and EPA’s Risk Reduction Engineering Labora- 
tory (RREL) has been assisting OWRS in the collection 
of supporting data. The paper reports new data on 
emissions of chromium and nickel species and associ- 
ated emissions needed to respond to public com- 
ments. The primary objectives of the portion of the 
RREL/OWRS research program described in the 
paper are to determine (1) the ratio of hexavalent chro- 
mium to total chromium and (2) the ratio of nickel sub- 
sulfide to total nickel in sewage sludge incinerator 
emissions under several incinerator operating condi- 
tions. Seco objectives include comparing the an- 
alytical results for emissions of chromium and nickel 
subspecies determined by different analytical proce- 
dures, and gathering data on other metals and inor- 
ganic and organic gaseous components in uncon- 
trolled and controlled incinerator emissions. 


158,868 

PB91-219162/GAR PC A03/MF A01 
Environmental Protection Agency, Research ——_ 
Park, NC. Atmospheric Research and Exposure As- 


sessment Lab. 
of Residential Indoor VOC’s and 
des to Indoor and Outdoor Sources in Roa- 


noke. 

R. B. Zweidinger, T. E. Kleindienst, and E. Hudgens. 
1991, 11p EPA/600/D-91/138 : 

See also PB90-263021. Presented at the Air and 
Waste Management Association Annual Meeting and 
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ENVIRONMENTAL POLLUTION & CONTROL 


Air Pollution & Control 


Exhibition (84th), Vancouver, British Columbia, June 
16-21, 1991. Prepared in cooperation with ManTech 
Environmental Technology, Inc., Research Triangle 


The average concentrations of a large number of VOC 
and aldehyde species measured in ten Roanoke, Vir- 
ginia residences in wintertime have been apportioned 
according to their contributions from all inside sources 
and all outside sources. The two category apportion- 
ment was accomplished through the use of the single 
chamber mass balance indoor air quality model given 
by Dockery and tmp ae While the indoor concentra- 
tion of some VOC's appeared entirely due to infiltra- 
tion, most aldehydes had substantial indoor sources. 
Some homes exhibited very large indoor sources for a 
few VOC species and two homes appeared contami- 
nated by gasoline vapors. The overall contribution of 
indoor and outdoor sources to the concentrations of 
VOC’s inside the Roanoke homes is similar to that ob- 
served in Boise, ID in a previous study. 


158,869 

PB91-219550/GAR PC A03/MF A01 

Alliance Technologies Corp., Chapel Hill, NC. 

Radiation-Curable Coatings. 

Final rept. Jun 90-May 91. 

S. A. Walata, and C. R. Newman. Jul 91, 48p EPA/ 

600/2-91/035 

Contract EPA-68-D9-0173 

Sponsored by Environmental Protection Agency, Re- 

pees hh le Park, NC. Air and Energy Engineering 
esearc ‘ 


The report gives results of an evaluation of radiation- 
curable coatings as a technology for reducing volatile 
organic compound (VOC) emissions from surface 
coating operations. A survey of the literature was con- 
ducted to assess the state of the technology and emis- 
sions from radiation-curable processes. The informa- 
tion collected from the literature was used to evaluate 
the engineering and economic issues associated with 
radiation-curable systems and to identify the require- 
ments for implementing the technology and any prob- 
lems arising from its use. Topics discussed in the 
report include coating characteristics, potential VOC 
reduction capability, potential health problems associ- 
ated with the use of ultraviolet (UV) coatings, and the 
economic impacts of conversion to UV coatings. The 
report provides information to permit an informed judg- 
ment on when and how to apply radiation-curable 
technologies for industrial application. Radiation-cura- 
ble coatings and inks are higher solids formulations 
than conventional coatings and, consequently from an 
air pollution viewpoint, are considered to be well suited 
substitutes for solvent-based thermal-curable sys- 
tems. The radiation source for these systems is either 
an UV light or an accelerated electron beam (EB). 


158,870 
PB91-222034/GAR PC A03/MF A01 
Acurex Corp., Research Triangle Park, NC. 
Control Technology Center 1990. A Year of Ex- 
ame ye Service. 

inal rept. Oct 89-Sep 90. 
C. H. Darvin, R. J. Blaszczak, and B. Crabtree. Jul 
91, 45p EPA/600/9-91/023 
Contract EPA-68-D0-0141 
Sponsored by Environmental Protection Agency, Re- 
search ook Park, NC. Air and Energy Engineering 
Research Lab. 


The report discusses services provided by EPA’s Con- 
trol bcos, | Center (CTC) during FY90. The CTC, 
developed by EPA’s Office of Research and Develop- 
ment (ORD) and Office of Air Planning Quality and 
Standards (OAQPS), is an innovative technical assist- 
ance program for state and local air pollution agencies 
and EPA's regional offices. Since the CTC’s inception, 
its program has expanded to address more than just 
air toxics issues. It now addresses emission source 
and control technology problems associated with air 
toxics, particulate matter, oxides of sulfur and nitrogen, 
carbon monoxide, lead, PM10, and volatile organic 
compounds. The CTC is designed to be flexible so that 
it can respond quickly to many client needs as they 
arise. The CTC oe les three categories of services: 
telephone HOTLINE assistance (919/541-0800), 
direct engineering assistance, and technical guidance. 
The HOTLINE permits easy access for state and local 
agencies to EPA personnel who can provide prompt 
assistance in a variety of ways, including consulta- 
tions, references to pertinent literature, and access to 
EPA technical data and analyses. Direct engineering 
assistance is short-term, averaging about 3 months 
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and providing technical assistance without regard to 
national utility. Technical guidance is longer term, up to 
a year, broader in scope, and with national applica- 
tions. 


158,871 
PB91-222059/GAR PC A06/MF A02 
Radian Corp., Austin, TX. 
Air/Supertund National Technical Guidance Study 
Series. Database of Emission Rate Measurement 
Projects. 
Technical note. 
B. Eklund, C. Petrinec, D. Ranum, and L. Howlett. 
Po 91, 119p RCN-258-040-27-03, EPA/450/1-91/ 

3 


Contract EPA-68-02-4392 

Sponsored by Environmental Protection Agency, 
Washington, DC. Office of Emergency and Remedial 
Response. 


A compilation and evaluation of Volatile Organic Com- 
pound (VOC) emission rate data was performed. The 
three primary objectives were (1) to determine typical 
averages and ranges of emissions for various types of 
sources; (2) to determine the degree of correlation be- 
tween emission rate results from different sampling 
methods; and (30 to examine the effects of different 
variables on measured emission rates. Emission rate 
data are presented for 33 studies covering 13 types of 
emission sources. The sources include landfills, sur- 
face impoundments, waste water treatment systems, 
leaking underground —- tanks, soil piles and land- 
farms. The emission rate data were obtained by using 
the Emission Isolation Flux Chamber, Downhole Emis- 
sions Isolation Flux Chamber, the Concentration Pro- 
file method and the Transect method. For each 
source, the total non-methane hydrocarbon and ben- 
zene emission rates are reported along with three 
other compounds that had the highest emission rate. 
Source concentration data (e.g. concentration in soil 
or waste water) are also reported for comparison to 
the measured emission rates. 


158,872 

PB91-222539/GAR PC A10/MF A03 
Research Triangle Inst., Research Triangle Park, NC. 
Center for Economics Research. 

Air Pollutant Emission Standards and Guidelines 
for Municipal Waste Combustors: Economic Analy- 
sis of Materials Separation Requirement. 

Final rept. 

B. J. Morton, C. D. Ellestad, D. C. Byrd, D. W. 
Anderson, and C. C. Chapman. Nov 90, 224p EPA/ 
450/3-91/002 

Contract EPA-68-D8-0073 

See also PB91-168575. Sponsored by Environmental 
Protection Agency, Research Triangle Park, NC. Office 
of Air Quality Planning and Standards. 


The new source performance standards and emission 
guidelines for municipal waste combustors mandate 
separation of 25 percent of municipal solid waste prior 
to combustion. The study investigates the residential 
recycling programs that communities of different popu- 
lations and population densities may operate to 
comply with the requirement. The study predicts that 
two-stream and multiple-stream recycling programs, 
along with centralized composting, will be most fre- 
quent. The probability that a community will operate a 
certain program depends on the type of community 
and type of program. The study also predicts the rela- 
tionships among the of program, the type of com- 
munity, and the diversion rates. The study calculates 
the total diversion of each separated material, the 
change in prices of these materials, the cost of each 
recycling program, and the national cost of the separa- 
tion requirement. Cost-savings from planned combus- 
tor downsizing, avoided landfilling, and avoided gar- 
bage collection were also calculated. The estimate of 
net cost includes annualized capital, operations, and 
maintenance costs, cost-savings, and revenues. 


158,873 

PB91-223131/GAR PC A02/MF A01 
Southern Research Inst., Birmingham, AL. 

Source Sampling and Analysis Guidance: A Meth- 
ods Directory. 

M. D. Jackson, L. D. Johnson, K. W. Baughman, R. 
H. James, and R. B. Spafford. 1991, 10p EPA/600/ 
D-91/143 

Contract EPA-68-02-4442 

Presented at the Annual Waste Testing and Quality 
Assurance Symposium (7th), Washington, DC., July 8- 
12, 1991. Sponsored by Environmental Protection 


Agency, Research Triangle Park, NC. Atmospheric Re- 
search and Exposure Assessment Lab. 


Sampling and analytical methodologies are needed by 
EPA and industry for testing stationary sources for 
specific organic compounds such as those listed under 
the Resource Conservation and Recovery Act (RCRA) 
Appendix Vill and Appendix IX and the Clean Air Act of 
1990. A computerized directory, Problem POHC Refer- 
ence Directory, has been developed that supplies in- 
formation on available field sampling and analytical 
methodology for each compound in those lists. Exist- 
ing EPA methods are referenced if applicable, along 
with their validation status. At the present, the data 
base is strongly oriented toward combustion sources. 
The base may be searched on the basis of several pa- 
rameters including name, Chemical Abstracts Service 
(CAS) number, physical properties, thermal stability, 
combustion rank, or general problem areas in sam- 
pling or analysis. The methods directory is menu driven 
and requires no — ability; however, some 
familiarity with dBASE IIl-+ would be helpful. 


158,874 

PB91-223149/GAR PC A03/MF A01 
Pechan (E.H.) and Associates, Inc., Durham, NC. 
Anthropogenic Emissions Involved in Acidic Depo- 
sition Processes. 

R. E. Battye. 1991, 18p EPA/600/D-91/144 
Contract EPA-68-D9-0168 

Presented at the Air and Waste Management Associa- 
tion Annual Meeting (83rd), Pittsburgh, PA., June 24- 
29, 1990. Sponsored by Environmental Protection 
Agency, Research hee Park, NC. Air and Energy 
Engineering Research Lab. 


The paper describes the methodol that was used 
to develop the 1985 National Acid Precipitation As- 
sessment Program (NAPAP) Emissions Inventory, in- 
cluding quality control procedures, and summarizes 
the inventory contents. Development of the 1985 in- 
ventory required detailed investigation of millions of 
sources of air pollution. Data gathered for the invento- 
ry include activity levels (e.g., fuel consumed in a 
boiler, tons of product produced at a manufacturing 
plant, and miles traveled for transportation sources), 
emission estimates, and, for point sources, physical 
parameters (such as stack height) that affect the at- 
mospheric transport of emissions. The inventory was 
produced in two formats, an annual data base and a 
modelers’ inventory. The annual data base fulfills the 
requirements of the NAPAP assessment activities and 
provides a baseline inventory for the emission projec- 
tion models, while the modelers’ inventory was devel- 
oped for use as input to atmospheric models. The 
1985 inventory provided a considerable amount of 
data useful for characterizing emissions sources. The 
inventory indicated that, in 1985, over 75% of U.S. 
SO2 emissions originated from large plants (mostly 
electric utility plants) that emitted at least 10 
Gc(10,000 tons) annually. In comparison, only 27% of 
national NOx and 1% of national VOC emissions came 
from such large plants. 


158,875 

PB91-223156/GAR PC A03/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Air and Energy Engineering Research Lab. 
Advancing Woodstove Secondary Combustion 
State-of-the-Art. 

R. C. McCrillis, and N. L. Butts. 1991, 14p EPA/600/ 
D-91/145 

Presented at the Annual Meeting, Air and Waste Man- 
agement Association (84th), Vancouver, B.C., June 
16-21, 1991. 


The paper summarizes work performed by EPA/ 
AEERL at its in-house woodstove test laboratory over 
the past several years, including investigations into the 
effects of augmenting the secondary combustion proc- 
ess with electric glowplugs and extensive tests on two 
EPA 1990 certified stoves, directed at achieving lower 
emissions by retuning the primary and secondary air 
controls. Most emission tests have been done while 
burning split oak cordwood. The work, termed nonca- 
talytic technology, involves maintaining gas tempera- 
tures above the ignition point even at low burnrates 
without using a catalyst, by restricting heat transfer in 
an insulated secondary combustion chamber, and b 

spec adequate fresh preheated air to the second- 
ary combustion zone. This represents one of two basic 
approaches to reducing emissions from residential 
woodstoves by enhancing the secondary combustion 
process. All cordwood-burning woodstoves operate in 





an air-starved mode which promotes the generation of 
products of incomplete combustion (PICs), including 
CO and a wide range of organic compounds. The 
heavier molecular weight organics condense into a 
fine aerosol upon entering the atmosphere, producing 
visible smoke. A oo percent of these PICs must be 
oxidized to CO2 and water by enhancing the combus- 
tion process outside of the primary combustion zone. 


158,876 

PB91-223164/GAR PC A03/MF A01 
ABB Combustion Engineering, Windsor, CT. 

Natural Gas Reburning for NOx Control on a Cy- 
clone-Fired Boiler. 

R. E. Hall, R. W. Borio, R. D. Lewis, and R. Booth. 
1991, 18p EPA/600/D-91/146 

Contract EPA-68-02-4280 

Presented at the Annual Meeting and Exhibition, Air 
and Waste Management Association (84th) Vancou- 
ver, B.C. (Canada), June 16-21, 1991. Prepared in co- 
operation with Energy Systems Associates, Pittsburgh, 
PA. Sponsored by Environmental Protection Agency, 
Research Triangle Park, NC. Air and Energy Engineer- 
ing Research Lab. 


The paper discusses natural gas reburning (fuel stag- 
ing) for nitrogen oxide (NOx) control on a cyclone-fired 
boiler. Reburning is an in-furnace NOx combustion 
modification technology that has been shown to 
reduce NOx by 50-60%. Reburning is accomplished by 
injecting fuel downstream of the primary combustion 
zone, creating a reducing zone in which NOx formed in 
the primary zone reacts with hydrocarbon radicals to 
form molecular nitrogen and water vapor. Burnout air is 
added downstream of the reburn zone to complete the 
combustion process at a lower temperature. Bench- 
and pilot-scale tests in the 1980s provided results on 
the importance of stoichiometry in the reburn zone, 
residence time, and the fuel nitrogen content of the 
reburn fuel. To apply reburn technology to a full-scale 
boiler, a reburn demonstration has been initiated on a 
108 MWe cyclone-fired boiler at Ohio Edison’s Niles 
Station. A cyclone boiler was selected because it is an 
inherently high NOx emitter and most low NOx com- 
bustion modification technologies are not applicable to 
cyclone and other wet-bottom boilers. Parametric tests 
have shown that NOx can be reduced by 50-60% with 
acceptable boiler operation by injecting natural gas 
into the reburn zone to account for 15-18% (fuel equiv- 
alent) of the boiler’s heat load. 


158,877 

PB91-223172/GAR PC A03/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Air and Energy Engineering Research Lab. 
Comparability between Various Field and Labora- 
wn loodstove Emission Measurement Methods. 
R. C. McCrillis, and D. R. Jaasma. 1991, 16p EPA/ 
600/D-91/147 

Presented at the Annual Meeting, Air and Waste Man- 
=— Association (84th), Vancouver, B.C., June 
16-21, 1991. Prepared in cooperation with Virginia 
Polytechnic Inst. and State Univ., Blacksburg. 


The paper compares various field and laboratory 
woodstove emission measurement methods. In 1988, 
the U.S. EPA promulgated performance standards for 
residential wood heaters (woodstoves). Over the past 
several years, a number of field studies have been un- 
dertaken to determine the actual level of emission re- 
duction achieved by new technology woodstoves in 
everyday use. The studies have required the develop- 
ment and use of particulate and gaseous emission 
sampling equipment compatible with operation in pri- 
vate homes. Since woodstoves are tested for certifica- 
tion in the laboratory using EPA Methods 5G and 5H, it 
is of interest to determine the correlation between 
these regulatory methods and the inhouse equipment. 
Two inhouse sampling systems have been used most 
widely: one is an intermittent, pump-driven particulate 
sampler that collects particulate and condensible or- 
ganics on a filter and organic adsorbent resin; and the 
other uses an evacuated cylinder as the motive force 
and particulate and condensible organics are collected 
in a condenser and dual filter. Both samplers can oper- 
ate unattended for 1-week periods. A large number of 
tests have been run comparing Methods 5G and 5H to 
both samplers. The paper presents these comparison 
data and determines the relationships between regula- 
tions and field samplers. 


158,878 
PB91-223180/GAR PC A03/MF A01 
Pacific Environmental Services, Inc., Durham, NC. 


ENVIRONMENTAL POLLUTION & CONTROL 


Handbook on Control Technologies for Hazardous 
Air Pollutants: HAP Manual. 

M. K. Sink, C. M. Nunez, and J. A. Manning. 9 Jan 
90, 21p EPA/600/D-91/148 

Contract EPA-68-C8-0011 

Presented at the Annual Meeting, Air and Waste Man- 
ges Association (84th), Vancouver, B.C., June 
16-21, 1991. Sponsored by Environmental Protection 
Agency, Research Triangle Park, NC. Air and Energy 
Engineering Research Lab. 


The paper is based on an examination of engineering 
design and study type (+ or - 30%) cost estimation 
procedures for 10 add-on control techniques for haz- 
ardous air pollutants (HAPs). The examination updated 
and revised the first edition of the EPA’s HAP manual 
to reflect advances in point source control techniques 
and provide recent capital and annual cost data for 
each point source control technique. The HAP manual 
is designed to assist permit reviewers by providing 
basic engineering and cost equations for common gas- 
eous and particulate control techniques. These equa- 
tions enable the user to obtain approximate design 
values and capital and annual costs of the proposed 
equipment, which can then be compared to the permit 
applicant’s values. 


158,879 

PB91-223198/GAR PC A03/MF A01 
Pacific Environmental Services, Inc., Durham, NC. 
Hazardous Air Pollutants Program (HAP-PRO): 
Automated HAP and VOC Control Technology As- 
sessment Software. 

Rept. for apes 90. 

S. L. Moore, and C. M. Nunez. 1991, 18p EPA/600/ 
D-91/149 

Contract EPA-68-C8-0011 

Presented at the Air and Waste Management Associa- 
tion Annual Meeting (84th), Vancouver, B.C., June 16- 
21, 1991. Sponsored by Environmental Protection 
Agency, Research binyn og Park, NC. Air and Energy 
Engineering Research Lab. 


The paper discusses the Hazardous Air Pollutant Pro- 
gram (HAP-PRO), version 1.0, automated hazardous 
air pollutant (HAP) and volatile organic compound 
(VOC) control technology assessment software, de- 
signed to assist permit engineers in reviewing applica- 
tions for control of air toxics. The program is used to 
calculate the capital and annual costs of it ren 
six different VOC and three different particulate contro! 
devices, including selected engineering parameters, 
which may be used to help review the engineering 
design values. HAP-PRO functions as an ‘expert 
system.’ Users with limited knowledge of design calcu- 
lations and costing methodologies can determine the 
approximate costs of implementing a control device. 
The tedious and complex calculations are performed 
for the user. A secondary purpose of HAP-PRO is to 
generate lists of all facilities containing (1) a specific 
pollutant in their emission stream(s), or (2) a specific 
type of emission stream (organic or inorganic vapor 
and particulate). With such reports, the user can quick- 
ly determine which sources are emitting a given pollut- 
ant if further investigation is warranted. HAP-PRO also 
performs the role of a traditional data base manage- 
ment system (DBMS) by allowing queries to be per- 
formed of its data base. 


158,880 

PBS 1-223206/GAR PC A03/MF A01 
Pechan (E.H.) and Associates, Inc., Durham, NC. 

Air Toxic Emissions from Iron Foundries. 

G. Gschwandtner, S. Fairchild, and R. C. McCrillis. 
1991, 13p EPA/600/D-91/150 

Contract EPA-68-D9-0168 

Presented at the Annual Meeting, Air and Waste Man- 
bag Association (84th), Vancouver, B.C., June 
16-21, 1991. Sponsored by Environmental Protection 
Agency, Research Linn pg Park, NC. Air and Energy 
Engineering Research Lab. 


The paper presents uncontrolled air toxic emission 
factors for different process operations in a gray iron 
foundry. The emission factors are based on the results 
of on-site test measurements available in the litera- 
ture. The emission factors are presented for organic 
and inorganic componds emitted from cupolas, elec- 
tric are furnaces, electric induction furnaces, inocula- 
tion, casting, sand shakeout, and core making. Be- 
cause the number of test measurements reported in 
the literature is severely limited, the factors should be 
used with caution. 


158,881 
PBS1-223214/GAR PC A03/MF A01 


158,883 


Air Pollution & Control 


Alliance Technologies Corp., Chapel Hill, NC. 
Method for Methane Emissions 


Underground Coal Mines: Preliminary cor § 

J. W. Jones, D. A. Kirchgessner, S. D. Piccot, J. D. 
Winkler, and P. J. Marsosudiro. 4 Sep 90, 18p EPA/ 
600/D-91/151 

Contract EPA-68-D9-0173 

Presented at the Annual Meeting, AWMA (84th) held in 
Vancouver, B.C. on June 16-21, 1991. Sponsored by 
Environmental Protection Agency, Research Triangle 
Park, NC. Air and Energy Engineering Research Lab. 


The paper discusses the development of an improved 
method for estimating global methane (CH4) emis- 
sions from underground coal mining. Since emissions 
data are presently not available for surface mines, this 
method is currently restricted to underground mines. 
The EPA has embarked on a measurements program 
to quantify CH4 emissions from selected surface 
mines in the U.S. for later inclusion in this work. CH4 
from underground mines can be liberated from three 
sources: ventilation shafts, gob wells, and crushing op- 
erations. Ventilation air, although generally containing 
1% or less CH4, contributes most mine emissions be- 
cause of the enormous volume of air used to ventilate 
the mine. Gob wells are drilled into the rubble-filled 
Saeed catty loll bebe te renal uate Teak 
supported cavity left behi jongwall mining. ir 
purpose is to remove CH4 which would otherwise have 
to be removed by larger and more costly ventilation 
systems. Currently, no published data exist for the re- 
lease of CH4 from gob wells. However, preliminary 
data from the coal mining industry indicate that gob 
well CH4 emissions could account for a significant 
fraction of the total emissions associated with longwall 
mines. The method described in the paper integrates 
data on coal production, coal properties, coalbed CH4 
contents, and coal mine ventilation air emissions from 
U.S. mines. 


158,882 
PB91-223222/GAR PC A03/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Air and Energy Engineering Research Lab. 
Comparison of Emissions and ic Finger- 
ints from Combustion of Oil and Wood. 

. S. Steiber, and R. C. McCrillis. 1991, 13p EPA/ 
600/D-91/152 


The paper presents data from an Integrated Air Cancer 
Project (IACP) pilot study on the total carbon, organics, 
and particulate emissions from oil furnaces both 
gun-type and retention head burners. The data are 
compared to results of a similar |ACP study on wood- 
stoves conducted in Boise, Idaho, in the winter of 
1986-87. The comparison shows that woodstoves 
produce a richer stew of organic materials and particu- 
lates, but that oil furnaces emit more soot. In addition, 
the chemical structures of wood and oil are discussed, 
and GC/MS data are presented showing how these 
structures result in a characteristic fingerprint when 
these fuels are burned. 


158,883 

PB91-223230/GAR af? _— A01 

Radian Corp., Research Triangle » NC. 

EPA’s Global Climate Change Program: Global 
ndfill Methane 


La x 

S. A. Thorneloe, and R. L. Peer. Jun 91, 24p EPA/ 

600/D-91/153 

Contract EPA-68-D9-0054 

See also PB91-182667. Presented at the Annual 

Meeting, Air and Waste Mana nt Association 

(84th), Vancouver, B.C., June 16-21, 1991. Sponsored 

by Environmental Protection Agency, Research Trian- 

ee Park, NC. Air and Energy Engineering Research 
ab. 


The paper discusses AEERL’s research efforts on 
global landfill methane (CH4). CH4 is of particular con- 
cern because its radiative a potential is thought 
to be much greater than that of carbon dioxide. Al- 
though the major sources of CH4 are known qualita- 
tively, considerable uncertainty exists about the quan- 
titative emissions from each source. One goal of 
AEERL’s global climate research program is to devel- 
op a more accurate inventory of CH4 emissions from 
landfills. For major sources of greenhouse gases, 
AEERL has a program to develop and demonstrate 
mitigation/control opportunities for sources that are 
amenable to cost-effective control. The paper de- 
scribes how global landfill CH4 is being estimated and 
what work has been initiated relating to the mitigation 
of global landfill CH4. 
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158,884 

PB91-223248/GAR PC A03/MF A01 
Arizona Univ., Tucson. Dept. of Chemical Engineering. 
Transient Suppression Packaging for Reduced 
Emissions from Rotary Kiln Incinerators. 

Journal article. 

P. M. Lemieux, W. P. Linak, J. A. McSorley, and J. O. 
L. Wendt. 1991, 14p EPA/600/D-91/154 

Contract EPA-68-02-4701 

Presented at the International Congress on Toxic 
Combustion By-Products: Formation and Control 
(2nd), Salt Lake City, UT. in March, 1991. Prepared in 
cooperation with Acurex Corp., Research Triangle 
Park, NC. Sponsored by Environmental Protection 
Agency, Research mM Park, NC. Air and Energy 
Engineering Research Lab. 
The paper discusses experiments, on a 73 kW roray 
kiln incinerator simulator, to determine the effect of in- 
novative waste packaging designs on transient emis- 
sions of products of incomplete combustion (PICs) due 
to batch-charging of containerized liquid surrogate 
waste compounds bound on ground corncob sorbent. 
When containers of waste are batch-charged into 
rotary kilns, the rupture of the containers as often fol- 
lowed by a very rapid evolution of the volatile com- 
pounds contained therein. This flash vaporization/py- 
rolysis can result in local depletion of available O2, as 
supplied from the primary burner. This can lead to a 
transient puff of partially combusted organic material 
that can pass through the primary combustion cham- 
ber and, possibly, even through the secondary com- 
bustion chamber and/or downstream pollution control 
equipment. This phenomenon frequently leads to feed 
rate limitations based on the volatility or heat of com- 
bustion of organic liquids inside the containers. EPA's 
AEERL has developed a prototype container system 
designed to partition the waste/sorbent mixture within 
the containers that are fed into the rotary kiln. By com- 
partmentalizing the waste, the release of volatile com- 
pounds is delayed over a longer time than when charg- 
ing single-chambered containers. Thus, the local de- 
pletion of O2 occurs to a lesser degree, resulting in an 
overall smaller transient puff. 


158,885 

PB91-223255/GAR PC A02/MF A01 
Acurex Corp., Research Triangle Park, NC. 
Small-Chamber Determinations of the Emission 
Rates cf Mercury from Latex Paints. 

4 —, and Z. Guo. 1991, 9p EPA/600/D- 
Contract EPA-68-D0-0141 

Presented at the Annual Meeting, AWMA (84th) held in 
Vancouver, B.C. on June 16-21, 1991. Sponsored by 
Environmental Protection Agency, Research Triangle 
Park, NC. Air and Energy Engineering Research Lab. 


The paper gives results of testing five latex paints, 
containing organic mercury additives, in small environ- 
mental test chambers to determine the emission rates 
of mercury. Two of the paints contained phenyl mercu- 
ric acetate (PMA); the other three contained different 
additives. Gypsum wallboard was used as the test sub- 
strate. Testing was conducted in the dark and under 
fluorescent lights to determine if photodegradation of 
the mercury was occurring. Chamber vapor samples 
were collected on hopcalite sorbent and analyzed by 
cold-vapor atomic absorption spectroscopy (AAS) to 
determine total mercury. Sampling with graphitized 
carbon sorbeents showed that no organic mercury 
was emitted. A nth order source emission model was 
used to fit the chamber mercury concentration vs. time 
data. The results of the study showed high initial emis- 
sion rates followed by slow emissions over an ex- 
tended period of time. There was no apparent effect of 
= The type of additive may affect the emission 
rates. 


158,886 
PB91-223263/GAR 
Environmental Protection Agency, Research Triangle 


PC A03/MF A01 


Park, NC. Air and Energy Engineering Research Lab. 
Initial Verification of the Environmental Protection 
ae Indoor Air Quality Model EXPOSURE Ver- 


Rept. for Jan 89-Dec 90. 
L. E. Sparks, B. A. Tichenor, J. B. White, J. Chang, 
and M. D. Jackson. 1991, 15p EPA/600/D-91/156 


The paper describes oo to verify an indoor 
air quality ([AQ) model, EXPOSURE, that includes the 
interactions of sources, sinks, and air movement be- 
tween rooms and between buildings and the outdoors. 
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Sources may be located in rooms, in the heating, venti- 
lation, and air-conditioning (HVAC) system, or out- 
doors. There may be sinks (i.e., materials that adsorb 
indoor pollutants) in the same locations. Sinks may 
also act as sources when pollutant concentrations 
drop below a given value. The model EXPOSURE, de- 
scribed in the paper, is based on the model INDOOR. 
Major differences between EXPOSURE and INDOOR 
are an improved user interface, a faster solution tech- 
nique, and the ability to predict individual exposure. 
EXPOSURE also incorporates the results of recent re- 
search on sources and sinks. Combining chamber 
studies, test house studies, and modeling has been 
quite valuable. The chamber tests allow many factors 
to be investigated rapidly. The model allows coupling 
chamber data to the test house. And test house stud- 
ies provide model verification, identification of weak- 
ness in the model, and the chamber data that require 
additional chamber testing, theoretical analysis, and 
test house experiments. 


158,887 

PB91-223271/GAR PC A03/MF A01 
Pechan (E.H.) and Associates, Inc., Durham, NC. 
Proceedings of Two Highway Vehicle Emissions 


Workshops. 

J. H. Wilson, and C. T. Ripberger. 1991, 21p EPA/ 
600/D-91/157 

Contract EPA-68-D9-0168 

See also PB91-168492. Presented at the Annual 
aay, Air and Waste Management Association 
(84th), Vancouver, B.C., June 17-21, 1991. Sponsored 
by Environmental Protection Agency, Research Trian- 
et Park, NC. Air and Energy Engineering Research 


The paper gives results of two workshops held by the 
U.S. EPA (7/19-20/90 and 8/12/90 in Washington, 
DC, and Sacramento, CA, respectively) to solicit re- 
search ideas from outside the Agency on research op- 
portunities to improve the state of the art in estimating 
highway vehicle emissions. EPA’s Joint Emission In- 
ventory Oversight Group is initiating research projects 
with a goal of better quantifying air pollutant emissions 
in both current and future years. Highway vehicles 
have been found to be im int contributors to organ- 
ic, oxides of nitrogen, and carbon monoxide emissions 
as well as some hazardous air pollutants, despite the 
significant emission reductions that have already been 
achieved on a per-vehicle basis. 


158,888 

PB91-223289/GAR PC A03/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Air and Energy Engineering Research Lab. 
Application of Pulse Combustion to Solid and Haz- 
ardous Waste Incineration. 

C. R. Stewart, P. M. Lemieux, and B. T. Zinn. 1991, 
25p EPA/600/D-91/158 

Presented at the International Symposium on Pulsat- 
ing Combustion, Monterey, CA., August 6-8, 1991. Pre- 
pared in cooperation with Georgia Inst. of Tech., Atlan- 
ta. School of Aerospace Engineering. 


The paper discusses the application of pulse combus- 
tion to solid and hazardous waste incineration. A rotary 
kiln incinerator simulator was retrofitted with a frequen- 
cy-tunable pulse combustor to enhance the efficiency 
of combustion. The pulse combustor excites pulsa- 
tions in the kiln and increases the completeness of 
combustion by promoting better mixing within the 
system. Tests were performed using toluene sorbed 
onto a ground corn cob sorbent and placed in card- 
board containers. The burner was operated in a non- 
pulse mode as a baseline condition, and then in a 
pulse mode in which the frequency of the pulse com- 
bustor was adjusted to the natural frequency of the 
combustion chamber, creating resonant pulsations of 
pet magnitude. The test was also performed using 
polyethylene tube bundles to simulate a solid waste 
and to investigate a surrogate which produces differ- 
ent puff characteristics. The addition of turbulence in 
the rotary kiln due to high amplitude acoustic pulsa- 
tions has a strong tendency to reduce the amount of 
soot and/or semivolatile and non-volatile hydrocar- 
bons. Mass emissions of soot were consistently re- 
duced in all tests. Carbon monoxide increased during 
acoustic pulsations in the toluene tests. paper 
also discusses unsatisfied oxygen demand and carbon 
penetration and how pulsations affect them. 


158,889 
PB91-223347/GAR PC A03/MF A01 
Energy and Environmental Research Corp., Irvine, CA. 


Observations on Waste Destruction in Liquid In- 
jection Incinerators (Revised). 

Journal article. 

J. C. Kramlich. c1990, 16p EPA/600/J-90/534 
Contract EPA-68-02-3633 

Pub. in Combustion Science and Technology, v74 p17- 
30 1990. Sponsored by Environmental Protection 
Agency, Research —— Park, NC. Air and Energy 
Engineering Research Lab. 


The paper discusses various factors affecting the per- 
formance of a subscale liquid injection incinerator sim- 
ulator. The mechanisms by which waste escapes in- 
cineration within the spray flame are investigated for 
variations in atomization quality, flame stoichiometry, 
and the initial waste concentration in the feed. A turbu- 
lent spray flame reactor is fired on No. 2 fuel oil which 
is doped with an equimolar mixture of various com- 
pounds, including chloroform, chlorobenzene, acrylo- 
nitrile, benzene, and 1,1,1-trichloroethane. In spite of 
the fact that the compounds all are initially at the same 
concentration, certain operating conditions repeatedly 
yield a consistent ranking in the extent of compound 
destruction. The ‘destructability’ ranking is important in 
——— the mechanisms responsible for compound 
release. Two mechanisms are identified as potential 
explanations for the compound release behavior. The 
findings are applied to the problem of using CO and 
unburned hydrocarbon emissions as indirect indicators 
of waste destruction performance. The results also 
offer insight into the correlation between waste de- 
struction efficiency and initial waste concentration in 
the feed that has been observed in field data. 


158,890 

PB91-223354/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Chemical Engineering. 

Formation of Inorganic Particles during Suspen- 
sion Heating of Simulated Wastes. 

Journal article. 

J. A. Mulholland, A. F. Sarofim, and G. Yue. c1991, 
8p EPA/600/J-91/154 

Contract EPA-68-02-4247 

Pub. in Environmental Progress, v10 n2 p83-88 May 
91. Prepared in cooperation with Tsinghua Univ., Beij- 
ing (China). Sponsored by Environmental Protection 
Agency, Research Triangle Park, NC. Air and Energy 
Engineering Research Lab. 


The paper gives results of measurements of metal par- 
titioning between the fine condensation aerosol and 
the larger particles produced during rapid heating of 
aqueous and organic solutions containing metal addi- 
tives with widely varying volatilities in a laboratory- 
scale furnace operated over a range of temperatures 
(900-1500 K). A stream of monodisperse droplets 
(nominal diameter of 36 micrometers) was injected 
into an isothermal, laminar drop-tube reactor, quickly 
developing into a stream of droplets with ongoing 
ous size distribution due to droplet collision and coa- 
lescence. Gas was introduced to disperse the droplet 
stream, eliminating droplet interactions after 3 cm (2 
ms) of flight. In the remaining 90% of reactor length, 
the droplets vaporized and burned, yielding inorganic 
particles of various sizes. Aqueous solutions contain- 
ing nitrates of Cd, Pb, and Ni gave rise to particles with 
trimodal size distributions. Partitioning of the larger 
particles between residual and intermediate modes is 
pew gm of particle porosity variation. In addition, ul- 
trafine particles, with submicron aerodynamic diame- 
ter, were formed, both by the anticipated vaporization 
pathway and by an unexpected explosive fragmenta- 
tion mechanism. The fraction of submicron particles 
produced upon heating of a NiCi2 solution was higher 
than that formed by the heating of a Ni(NO3)2 solution. 


158,891 

PB91-223362/GAR PC A10/MF A03 

Computer Sciences Corp., Research Triangle Park, 
Cc 


NC. 

a wey Oxidant Model (ROM) User’s Guide. Part 
4: ROM System User Tutorial (Processor Net- 
work and Core Model). 

Final rept. Jan 90-Jun 91. 

S. Hallyburton, C. Maxwell, L. Milich, and J. Young. 
Jun 91, 211p EPA/600/8-90/083D 

Contract EPA-68-01-7365 

See also PB91-171942. Sponsored by Environmental 
Protection Agency, Research Triangle Park, NC. At- 
mospheric Research and Exposure Assessment Lab. 


The volume of the Regional Oxidant Model (ROM) 
User’s Guide is intended to be a ‘cookbook’ for un- 





loading the ROM system code and benchmark (test 
case) data from the 19 distribution tapes. The ROM 
runs on the following computer systems: (1) VAX hard- 
ware for the ma seo and the processor net- 
work, and (2) IBM hardware for the core model. 


158,892 

PBS1-223388/GAR 

Acurex Corp., Jefferson, AR. 

with a Single-Stage tonizing Wer 
a Sing jonizing Wet 

1. Technical Results. " 

D. J. Fournier, and L. R. Waterland. Jul 91, 146p 

EPA/600/2-91/032A 

Contract EPA-68-C9-0038 

See also Volume 2, PB91-223396. Sponsored by Envi- 

ronmental Protection Agency, Cincinnati, OH. Risk Re- 

duction Engineering Lab. 


A series of pilot-scale incineration tests was performed 
at EPA’s Incineration Research Facility (IRF) in Jeffer- 
son, Arkansas, to evaluate the fate of trace metals fed 
to a rotary kiln incinerator equipped with an ionizing 
wet scrul (IWS) for — and acid gas con- 
trol. Test variables were kiln temperature, ranging from 
816 to 927 C (1500 to 1700 F); afterburner tempera- 
ture, ranging from 982 to 1204 C (1800 to 2200 F); and 
feed chlorine content, ranging from 0 to 8 percent. The 
test program evaluated the fate of five hazardous con- 
Stituent trace metals (arsenic, barium, cadmium, chro- 
mium, and lead) and four nonhazardous constituent 
trace metals (bismuth, copper, magnesium, and stron- 
tium). The test results indicate that cadmium and bis- 
muth were relatively volatile, with an average of less 
than 40 percent discharged with the kiln ash. Arsenic, 
barium, chromium, copper, lead, magnesium, and 
strontium were relatively nonvolatile, with an average 
of greater than 80 percent discharged with the kiln ash. 
Observed relative metal volatilities generally agreed 
with the volatilities predicted based on vapor pres- 
sure/temperature relationships, with the exception of 
arsenic which was much less volatile than predicted. 
The volatility of cadmium, bismuth, and lead increased 
as kiln temperature was increased; the discharge dis- 
tributions of the remaining metals were not significant- 
ly affected by changes in kiln temperature. Apparent 
scrubber collection efficiencies for the metals aver- 
aged 22 to 71 percent, and were = higher for 
the less volatile metals. The overall average metal col- 
lection efficiency was 43 percent. 
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Kiln Incinerator 
rubber. Volume 


158,893 
PBS1-223396/GAR PC A12/MF A03 
Acurex Corp., Jefferson, AR. 

Fate of Trace Metals in a Rotary Kiln Incinerator 
with a ee lonizing Wet ibber. Volume 


2. 

D. J. Fournier, and L. R. Waterland. Jul 91, 268p 
EPA/600/2-91/032B 

Contract EPA-68-C9-0038 

See also Volume 1, PB91-223388. Sponsored by Envi- 
ronmental Protection Agency, Cincinnati, OH. Risk Re- 
duction Engineering Lab. 


A series of pilot-scale incineration tests was performed 


at EPA’s Incineration Research Facility (IRF) in Jeffer- 
son, Arkansas, to evaluate the fate of trace metals fed 
to a ro kiln incinerator equipped with an ionizing 
wet scrubber (IWS) for particulate and acid gas con- 
trol. Test variables were kiln temperature, ranging from 
816 to 927 C (1500 to 1700 F); afterburner tempera- 
ture, ranging from 982 to 1204 C (1800 to 2200 F); and 
eed chlorine content, ranging from 0 to 8 percent. The 
test program evaluated the fate of five hazardous con- 
Stituent trace metals (arsenic, barium, cadmium, chro- 
mium, andlead) and four nonhazardous constituent 
trace metals (bismuth, copper, magnesium, and stron- 
tium). Volume II contains the appendices to Volume I. 
It presents the results in tables and graphs. 


158,894 
PBS1-224303/GAR PC A14/MF A03 
JT and A, Inc., hyagen oy OC. 

Reducing Risk in Paint ee Proceedings of 
an International Conference. in Washington, 
DC. on February 12-13, 1991. 

Final rept. 

G. Flock. Jun 91, 308; 

Contract EPA-68- 20 

Prepared in cooperation with Abt Associates, Inc., Be- 
thesda, MD. Sponsored by Environmental Protection 
Agency, Washington, DC. Economics and Technology 


The International Conference on Reducing Risk in 
Paint Stripping was held on February 12-13, 1991, in 
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Washington, D.C. Sponsored by the U.S. Environmen- 
tal Protection Agency, cooperation and support from 
the National Institute for Occupational Safety and 
Health, the U.S. tional Safety and Health Ad- 
ministration, the U.S. Consumer Product Safety Com- 
mission, and the Halogenated Solvents Industry Alli- 
ance helped produce a productive and successful con- 
ference. The conference focused on managing the 
use of chemical paint strippers and was intended to 
identify and promote ways to reduce risks associated 
with these paint strippers. Serving as a forum for dis- 
cussion of exposure controls, paint stripper substi- 
tutes, and alternative technologies, topics included 
substitutes for methylene chloride paint strippers; 
product stewardship programs of methylene chloride 
producers; opportunities for pollution prevention in 
paint ws and government activities in the United 
States and other countries. Conference participants in- 
cluded an international group of chemical producers, 
paint stripper formulators and users, producers of me- 
chanical and other alternative paint stripping technol- 
ogies, public interest groups, and government officials. 


158,895 

PBS1-225359/GAR PC A05/MF A01 
Keuring van Electrotechnische Materialen N.V., 
Arnhem (Netherlands). 

Kema Scientific and Technical Reports, Volume 8, 
Number 6, December 1990. 

A. J. van Loon. c1990, 94p 

Abstracts in English and Japanese. See also PB91- 
172684. 


Contents: 

Transformer diagnostics by means of gas-in-oil 
analysis; 

Compilation of international progress in 1989 on 
high-TC superconductors; 

Volume reduction of contaminated concrete. |: 

separation by heating; 

Volume reduction of contaminated concrete. II: 

the role of concrete and process parameters; 

Fiber-optic current and voltage sensors for 
application in high-voltage systems; 

The lining in coal-gasification reactors; 

Physical description of transport processes inside 
a KEMA open-top chamber in relation to field 
conditions: 

a study of the microclimate in an open-top 
chamber; 

and Meteorological techniques used in the 
determination of the flux of ozone towards a 
maize crop. 


158,896 

PB91-225706/GAR PC AO5/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Office of Air Quality Planning and Standards. 
Procedures for Establishing Emissions for Early 
Reduction Compliance Extensions. Volume 1. Syn- 
thetic Organic Chemical Manufacturing, Ethylene 
Oxide Sterilization, and Chromium Electropiaiing. 
Draft rept. 

Jul 91, 94p EPA/450/3-91/012A 


Regulations have been proposed governing compli- 
ance extensions for Early Reductions of Hazardous Air 
Pollutants (HAP). The regulations allow a six year 
MACT standard compliance extension for sources that 
achieve HAP reductions of 90% (95% for particulates) 
from a base year of 1987 (or more recent base year). 
The document includes acceptable emission estimat- 
ing es that can be used when source testing is 
not feasible. The document includes techniques for 
synthetic organic chemical manufacturing, ethylene 
oxide sterilization, and chromium electroplating. 


158,897 

PB91-226365/GAR PC A02/MF A01 
Research Triangle Inst., Research Triangle Park, NC. 
Three-Dimensional Contaminant Dis: in an 
Office q 
ay for Sep 89-May 90. 

S. D. Kim, T. Yamamoto, D. S. Ensor, and L. E. 
Sparks. 1991, 8p EPA/600/D-91/167 

Grant EPA-R-814169-01-0 

Presented at Indoor Air ‘90, Toronto, July 28-August 3, 
1990. Sponsored Environmental Protection 
Agency, Research hoe Park, NC. Air and Energy 
Engineering Research Lab. 


The paper discusses the numerical solution of a three- 
dimensional particle diffusion model to determine the 
contaminant concentration profiles in a typical office 
space. The concentration profiles at occupants’ respi- 


158,900 
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ratory levels are of particular interest to evaluate 
indoor air quality and ventilation effectiveness. The ef- 
fects of air exchange rate and contaminant diffusion 
on ventilation are presented. 


158,898 

PB91-226415/GAR oe Chapelle A01 

Alliance Technologies 3 ill, NC. 

Measurement epee Emissions in the 

A . Large Surface Coal Mine Using 

Spectroscopy. : 

S. D. Piccot, A. Chadha, D. A. Kirchgessner, R. 

Kagann, and M. J. Czerniawski. 1991, 24p EPA/600/ 

D-91/172 

Contract EPA-68-D9-0173 : 

Presented at the Air and Waste Management Associa- 

tion Conference, Vancouver, B.C., June 16-21, 1991. 
i ith MDA Scientific, Inc., Nor- 


Sponsored by Environmental Protection Agency, Re- 
search Triangle Park, NC. Air and Energy Engineering 
Research Lab. 


The paper gives results of a portion of an overall study 
to: (1) develop a methane measurements methodolo- 
gy and protocol that can be used at large surface 
mining operations, (2) conduct a field trial of this meth- 
odology and protocol and identify gy modifi- 
cations that are warranted based on field trial results, 


; the 
paper describes results of a study to develop a meas- 
urements methodology for surface mines and to field 
test the at an actual surface mine. The 

to examine alternative measure- 
ments approaches and to develop the methodology 
and protocol is described first. A brief discussion of the 
preliminary results from the field trial is also presented. 
Emissions from a variety of human activities may be 
contributing to the buildup of greenhouse gases in the 
atmosphere. Carbon dioxide and other trace gases 
such as methane, nitrous oxide, and chlorofluorocar- 
bons are among the greenhouse that have been 
identified as contributing to global climate change phe- 
nomena. The significance of methane as a green- 
house gas is a relatively recent concern. Current 
global emission estimates indicate that coal mining 
contributes 25-45 Tg of methane per year, or about 
10% of total global anthropogenic methane emissions. 


158,899 

PB91-226431/GAR PC A02/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Air and Energy Engineering Research Lab. 
Summary of Joint /EPA Research to Control 
VOCs and Toxic Emissions. 

Rept. for Sep 84-Feb 91. 

C. H. Darvin, and J. D. Wander. 1991, 8p EPA/600/ 
D-91/174 ; 
Presented at the Air and Waste Management Associa- 
tion Meeting, Vancouver, B.C. on June 16-21, 1991. 
Prepared in cooperation with Air Force Engineering 
and Services Center, Tyndall AFB, FL. 


The paper summarizes the results of joint projects 
conducted during the last 6 years by the Department of 
Defense and EPA to control volatile organic com- 
pounds (VOCs) and toxic emissions. Major emphasis 
has been on product coating and metal finishing: (1) 
paint stripping using plastic media blasting, (2) carbon 
adsorption for methyichloroform and Freon emissions, 
(3) fluidized-bed catalytic incineration and hybrid 
carbon adsorption incineration, (4) paint spray booth 
wet-to-dry conversion, and (5) catalytic oxidation for 
controlling chlorinated VOCs. 


158,900 

PB91-226480/GAR PC A03/MF A01 
Corvallis Environmental Research Lab., OR. 

Climate Change and Global isoprene Emissions. 

S jum ; 
DP Tumer AG. Wones, D. Pross, and D. L. 
Phillips. 1991, 19p EPA/600/D-91/180 

Proceedings of the Air and Waste Management Asso- 
ciation Meeting held in Vancouver, B.C. on June 16-21, 
1991. Prepared in cooperation with ManTech Environ- 
mental Technology, Inc., Corvallis, OR., and Oregon 
State Univ., Corvallis. 


Emission of isoprene from vegetation affects tropo- 
spheric chemistry at the regional and global scales. 
Projected global climate c will potentially alter 
emission rates, with corr ing influences on con- 
centrations of ozone and other radiatively important 
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trace gases. Progress has been made in surveying 
plant species for their baseline emission rates and in 
understanding the physiology of the response of emis- 
sion to environmental factors such as temperature, 
light and atmospheric CO2 concentration. However, 
few tree species of tropical environments have been 
studied nor have the details of isoprene biosynthesis 
or its functional significance been elucidated. Relative- 
ly simple emission models at regional to global scales 
have been developed using geographic databases for 
temperature and vegetation characteristics. Isoprene 
emissions are expected to rise in response to project- 
ed global climate change because of increases in tem- 
perature and an increased areal extent of high iso- 
prene emitting forest types. There remains great un- 
certainty about such projections however, considering 
the uncertainties in the emissions modeling (about a 
factor of 3), uncertainties in the climate modeling, the 
future influence of cares oa aro factors on vegeta- 
tion change, and the unmodeled influence of high CO2 
on isoprene biosynthesis. There is a need to improve 
the modeling of emissions as inputs to global atmos- 
pheric chemistry models which in turn can be used to 
evaluate the effects of changing emissions on concen- 
trations of tropospheric ozone and other radiatively im- 
portant gases. 


158,901 

PB91-226506/GAR PC A03/MF A01 
Corvallis Environmental Research Lab., OR. 
Atmospheric Formaldehyde and the Potential for 
Plant Effects. 


J. R. Barker, J. M. Lantis, and D. T. Tingey. 1991, 
18p EPA/600/D-91/182 

Presented at the Air and Waste Management Associa- 
tion Annual Meeting (84th), Vancouver, Canada, June 
16-21, 1991. Prepared in cooperation with ManTech 
Environmental Technology, Inc., Corvallis, OR. 


According to the Spatial Multimedia Compartmental 
Model (SMCM) predictions, elevated atmospheric 
formaldehyde concentrations may occur as a result of 
switching from conventional fuels to methanol fuel. 
Obviously, the degree of impact on urban, agricultural, 
and natural vegetation will depend on the pattern of 
exposure, concentration, and — sensitivity. A com- 
plete analysis of the impact of formaldehyde on plant 
growth and development cannot be ascertained from 
the literature because of limited data and insufficient 
exposure scenarios. Both laboratory and field studies 
are needed to provide sufficient data for risk assess- 
ments. Vegetation research is needed to document 
the dose-response of plants to various formaldehyde 
concentrations and exposure patterns. Also, data on 
the exposure, fate and effects of formaldehyde in soils 
are needed to validate the SMCM prediction that the 
chemical will enter into the soil at high concentrations 
through wet deposition. 


158,902 
TIB/A91-00984/GAR 
Umweltbundesamt, Berlin (Germany, F.R. 


PC E14 


). 
F+E Report Waldschaeden 1985-1989. (R and D 
‘forest die-back’ 1985-1989). 
Mar 90, 172p 
In German. Umweltbundesamt. Texte, no. 8/90. 


The secretariate of the joint interministerial task force 
of the federal government and the laender on forest 
die-back/air pollution (IMA), established in 1983, is 
charged inter alia with documenting the R and D 
projects coordinated by IMA. In view of the multitude of 
approaches in laboratory and field experiments, com- 
bining numerous disciplines of natural science, the se- 
cretariate in 1988 presented a first ‘comprehensive 
overview of government-sponsored research on forest 
die-back’ (publications 27/88 of the federal environ- 
mental agancy). This shows points of main emphasis 
in research on forest die-back and informs on projects 
carried through in the following fields: recording of tree 
injury, research into causes and effects, atmospheric 
processes, ecological and economic consequences of 
forest die-bach, and research on silvicultural meas- 
ures. - The R and D report now presented is to give 
added information on current results of the research 
projects on forest die-back sponsored by the federal 
ministry and the ministers of the laender. it is based on 
final reports, as far as available, and contains all es- 
sential data on the individual projects, sponsors, the 
duration of the investigations, and a short summary of 
results. The contents of the R and D report are divided 
according to sponsors (federal ministry and ministers 
ited Conn ~ poise as roomy gags (orig./ 

. (Copyrig (+) . Citation no. 
91:000984.) 4 
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158,903 

TIB/A91-00992/GAR PC E14 
Freie Univ. Berlin (Germany, F.R.). Inst. fuer Geophysi- 
kalische Wissenschaften. 

Vergleich chemischer Mechanismen in einem Eu- 
lerschen Ausbreitungsmodell. (Comparison of 
chemical mechanisms in an Eulerian dispersion). 
R. Stern, P. Builtjes, and B. Timm. Jun 89, 165p 
Contract UFOPLAN 10402723 

In German. With 33 refs., 29 tabs., 81 figs. 


Four chemical mechanisms describing photochemical 
oxidant formation in the atmosphere have been com- 
pared. The mechanisms are the CBM IV integrated in 
the Regional Transport Model (RTM Ill), the mecha- 
nism of the Transport And Deposition of Acidifying Pol- 
lutants Model (TADAP), the mechanism of the Region- 
al Acid Deposition Model (RADM) and a mechanism 
developed at Harwell, UK. The RTM Ill and the 
TADAP-model are the two three-dimensional Eulerian 
models applied within the PHOXA program. TheTA- 
DAP- and the Harwell-mechanism have n incorpo- 
rated in the RTM lil. The sensitivity of the different 
mechanisms on changes in the emission input has 
been investigated with simple box model applications 
and with the application of the three RTM Ill-versions 
to one of the photochemical oxidant episodes of the 
PHOXA program. Differences between calculated 
peak ozone concentrations are within 15% to 20% of 
the average peak ozone concentration in the box 
model application as well as in the RTM Ill application. 
For other oxidants as PAN the differences between 
the four mechanisms are much larger, up to a factor 2- 
3. All mechanisms respond non-proportional on 
changes in the emission input, i.e. the change in the 
calculated ozone concentration is always less than the 
change in the emission input. The direction of change 
for a given emission change is identical for all mechan- 
ismm. (orig.). (Copyright (c) 1991 by FIZ. Citation no. 
91:000992.) 


158,904 

TIB/A91-01002/GAR PC E09 
Gesamthochschule Essen (Germany, F.R.). Inst. fuer 
Umweltverfahrenstechnik. 

Untersuchungen ueber das Auftreten von Nitro- 
PAH bei der Verbrennung fossiler Brennstoffe. 
Abschlussbericht. (Research into the occurrence 
of nitro-PAH in the combustion of fossil fuels. Final 


report). 

E. Weber, H. Cramer, and |. Ganse. Mar 89, 98p 
Contract BMFT 01VQ8714 

In German. With 49 refs., 16 tabs., 22 figs. 


The emission measurements were conducted with four 
different household furnaces fired with broken coke, 
anthracite nuts, lignite briquettes, heating oil EL and 
natural gas type H. The three measurement tech- 
niques employed for nitro-PAH determination were 
capillary gas chromatography with nitrogen-specific 
detection, high-pressure liquid chromatography with 
after column derivation, and fluorescence analysis. 
The analysed species were: 1- and 2-N-naphthalin, 3- 
N-biphenyl, 2-N-fluorene, 9-N-anthracene, 3-N-fluo- 
ranthene, 1-N-pyrene and 6-N-benzpyrene. The deter- 
mined fuel-related emission factors for nitro-PAH fig- 
ured 4.86 mue g and 14.13 mue g respectively per kg 
coke (depending on stove type), 6.83 mue g per kg 
coal, 15,46 mue g per kg briquettes and 1.21 mue g per 
kg oil. Pollutant emissions rose sharply as a function of 
increasing rates of excess air during combustion. 
(orig). (Copyright (c) 1991 by FIZ. Citation no. 
91:001002.) 


158,905 

TIB/B91-00975/GAR PC E19 
Hessisches Ministerium fuer Wirtschaft und Technik, 
Wiesbaden (Germany, F.R.). 
Umweltwirkungsanalyse von Energiesystemen: 
Gesamt-Emi ns-Modell iIntegrierter Systeme 
(GEMIS). Endbericht. (Environmental effects anal- 
= of energy systems: Total emission model of 
integrated systems (GEMIS). Final report). 

U. Fritsche, L. Rausch, and K.H. Simon. May 90, 
429p Rept no. ISBN 3-89205-072-4 

In German. Studien zur Energiepolitik in Hessen. 


This final report about the analysis of effects of energy 
systems on the environment on the GEMIS-project 
and the computer ———— developed were all set 
up by order of the Ministry of Economy of Hesse. The 
international level of data and methods was analysed 
with regard to the necessary data acquisition and 
method development. A data basis for energy systems 


with reference to their emissions was set up with de- 
tailed evaluation of literature including foreign sources. 
It was oriented at the qualitatively measurable emis- 
sion data for SO sub 2 , NO sub x dust and CO sub 2 
and other hazardous substances with heavy metals, 
halogens, organic substances. In the GEMIS-project, a 
flexible EDP model for PCs was developed which con- 
tains these emission data with balance sheets. To 
answer questions of assessing environmental effects, 
the effects of the most important environmental as- 
pects were gathered, they were weighted and a con- 
cept was developed as a help in interpreting. The ap- 
pendix of the final report contains more detailed dis- 
cussions of partial aspects, an assessment profile for 
environmental aspects, possibilities of monetarizing 
environmental aspects, information about using 
areals, characteristic values of fuels, material vectors 
of all energy systems contained in GEMIS and a list of 
all GEMIS working papers. (HK). (Copyright (c) 1991 
by FIZ. Citation no. 91:000975.) 


158,906 
TIB/B91-00982/GAR PC E09 
Frankfurt Univ. (Germany, F.R.). Inst. fuer Meteorolo- 
gic und Geophysik. 

intersuchung des atmosphaerischen Kreislaufes 
biogener Schwefelverbindungen und ihrer Reak- 
tionen. (Studies on the atmospheric cycle of bio- 
genic sulfur compounds and their reactions). 
H.W. Georgii, S. Buergermeister, G. Ockelmann, and 
R. Staubes. 1987, 63p . 
In German. Berichte des Instituts fuer Meteorologie 
und Geophysik der Universitaet Frankfurt/Main, no. 
68. 





This report describes field measurements to gain infor- 
mation about the atmospheric cycle of biogenic sulfur 
compounds and their reactions. The studies concen- 
trated on dimethyl sulfide (DMS), carbonyl sulfide 
(COS) and carbon disulfide (CS sub 2 ), which are the 
most important biogenic sulfur compounds for the at- 
mospheric sulfur budget besides hydrogen sulfide (H 
sub 2 S). As reaction products of these compounds 
sulfur dioxide (SO sub 2 ) and sulfate (SO sub 4 ) were 
also included in the measurements. Gas- and ion-chro- 
matographic techniques were used for the detection of 
DMS, COS, CS sub 2 and SO sub 4, while SO sub 2 
and H sub 2 S were measured by chemiluminescence 
and fluorescence methods. (orig.). (Copyright (c) 1991 
by FIZ. Citation no. 91:000982.) 


158,907 

TIB/B91-01038/GAR PC E14 
Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, Neuherberg (Germany, F.R.). 
Forschungs- und _ Entwicklungsarbeiten zum 
Aufbau eines mobilen Messstandes zur Charak- 
terisierung von Umweltaerosolen. (Research and 
development work on the construction of a mobile 
measuring unit for the characterization of environ- 
mental aerosols). 

P. Brand. 1991, 185p Rept no. GSF--7/90 

In German. 

TIB: RO 2674(1990,7). 


The oe of the work described in the paper was to 
develop a mobile, fully automatic measuring unit based 
on counting methods (Mobile Aerosol Spectrometer, 
MAS) for the measurement of the quantity size distri- 
bution of atmospheric aerosols capable of covering 
the entire relevant particle-size range of 10 nm to ap- 
proximately 25 mue m. The time required for measur- 
ing one quantity size distribution was to be a few min- 
utes, in order to be able to also register the temporal 
fluctuation of distributions. As no individual sensor can 
fulfil this task, three commercial apparatuses based on 
different measuring systems were combined: a differ- 
ential mobility particle spectrometer (MPS), consisting 
of a differential electrical mobility Foo (DMA) and 
a condensation nucleus counter (CNC) for measure- 
ment of particles between 10 nm and 100 nm; a laser 
aerosol spectrometer (LAS-X) for the range between 
100 nm and 3 mue m; and a white light particle counter 
(DAP-Test-2000) for particles between 1 mue m and 
25 mue m. The properties of the three sensors were 
determined and a procedure for optimally uniform cali- 
bration of the equipment was developed. (orig./KW). 
(Copyright (c) 1991 by FIZ. Citation no. 91:001038.) 


158,908 

TIB/B91-01044/GAR PC E14 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Projekt Europaeisches Forschungszentrum 
fuer Massnahmen zur Luftreinhaltung. 





Zeitlicher Veriauf und raeumliche Verteilung der 
Emissionen von fluechtigen organischen Verbin- 
dungen und Kohienmonoxid in Baden-Wuerttem- 
berg. (Temporal varations and spatial distribution 
of emissions of volatile oranic compounds and 
carbon monoxide in the state of Baden-Wuerttem- 


bermeier, R. Friedrich, C. ge ‘ea A. Voss. 
Feb 91, 122) _— no. KFK-PEF--7 
Contract PEF 88/006/2 
In German. With 22 figs., 52 refs., 35 tabs. 
TIB: RO 2590(78). 


In this report methods are discussed which can be 
used to assess hourly emissions of VOC and CO from 
selected source categories for each community resp. 
for grid elements of different size in the State of 
Baden-Wuerttemberg. rpor will be subdi- 
vided into 17 classes. Not only yearly emissions of 
VOC and CO in 1985 will be illustrated, but also emis- 
sion data with a high spatial and temporal resolution 
for one week in January and one week in September. 
Finally uncertainties of the emission data assessment 
will be discussed for the different source categories, 
and possibilities to improve and to complete the used 
models will be outlined. vt ae (Copyright (c) 1991 by 
FIZ. Citation no. 91:001044 
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158,909 
DE91013729/GAR 

Oak Ridge National Lab., TN. 
Biomarker-based biomonitoring for evaluating 
health and ecological effects on environmental 
contamination. 

J. F. McCarthy, L. R. a and B. D. Jimenez. 
1991, 53p CONF-900 

Contract ACOS-840R21 400 

Hazardous waste site investigations: toward better de- 
cisions, Gatlinburg, TN (USA), 21-24 May 1990. Spon- 
sored by Department of Energy, Washington, DC. 


This paper describes a research approach for assess- 
ing the biological and ecological significance of con- 
taminants present in the environment. The ap) _ 
uses wild animals and introduced caged animals 
hazardous waste sites as (1) sentinels of bioavailable 
contaminants, (2) predictors of adverse ecological ef- 
fects, and (3) eg ae to estimate the potential ex- 
posure and risks to humans living near these sites. Evi- 
dence of exposure in animals on the site provides a 
temporally-integrated measure of bioavailable con- 
taminant levels and is therefore much more relevant to 
the potential risk to humans than is the analytical 
measurable concentration of contaminants in the soil, 
water, or air. The research approach utilizes bio- 
markers (biochemical, molecular and cellular indica- 
tors of exposure) and measures of body burden of per- 
sistent pogee + paaren (such as polychlorinated biphenyls; 
PCBs) in wild animals captured on a hazardous waste 
disposal site and in adjacent uncontaminated refer- 
ence areas to identify and quantify the potential for ex- 
posure to bioavailable contaminants. Unexposed ani- 
mals confined at sites confirm the potential for envi- 
ronmental exposure. Relationships between bio- 
marker response and adverse ecological effects are 
determined from measures of animal health and popu- 
lation structure. The potential risk to humans is extrap- 
olated from the animal exposure data using pharmaco- 
dynamic models. 76 refs., 8 figs., 4 tabs. 
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158,910 
DE91014214/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Accounting for dry deposition in incinerator risk 
assessments. 

C. C. Travis, and M. W. Yambert. 1989, 22p CONF- 
8906180-6 

Contract AC05-840R21400 

U.S. EPA/ORNL workshop on municipal waste com- 
bustion: deposition, food chain impacts, uncertainty, 
and research needs, Cincinnati, OH (USA), 8-9 Jun 
1989. Sponsored by Department of Energy, Washing- 
ton, 


The incineration of municipal solid waste (MSW) re- 
sults in the release of small amounts of hazardous pol- 
lutants. Determining the health and environmental 
risks associated with MSW incineration requires 
knowledge of the rate at which facility-emitted pollut- 
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ants will disperse. The deposition of airborne pollut- 
ants onto plants, soil, and water surfaces can contrib- 
ute substantially to human exposure. For example, the 
deposition of facility-emitted pollutants onto plants and 
soil surfaces, ingestion of contaminated plants and soil 
by cattle, and the ingestion of contaminated beef and 
= products and be a significan yi gee of human 
xposure. Direct measurement deposition rates 
(mu)g/em(sup a? is not practical, and they must 
‘efore be estimated from known air concentrations. 
The standard approach for this is multiplying ambient 
ground-level air concentrations times a proportional 
constant known as the deposition a (cm/sec). 
Deposition velocities used in health risk assessments 
vane’ range from 0.1 cm/sec to 3 cm/sec. Histori- 
cally, deposition velocities have been assumed to be 
constant and independent of particle size, meteorolog- 
ical conditions, and terrain surrounding the facility. 
More recently, the California Air Resources Board de- 
veloped a particle size-dependent deposition model 
based on the work of Sehmel and Hodgson (1978). In 
addition to this model, two other particle size-depend- 
ent models exist. The purpose of this paper is to evalu- 
ate the relative effectiveness of these three models 
along with the classical particle size-independent 
model developed by Shieh et al. (1986). 29 refs., 5 
figs., 2 tabs. 
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DE91014215/GAR 

— Ridge National Lab., TN. 
Risk assessment. 

C. C. Travis. 1991, Mu J a eee ae 

Contract AC05-840 

Southeast pote cc Me alliance 

summer workshop, Oak Ridge, TN (USA), 9-11 Jun 

1991 — by Department of Energy, Washing- 

ton, 
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Risk Analysis is a process used to estimate human risk 
from exposure to environmental chemicals. This pres- 
entation will provide an overview of risk analysis to 
allow state agencies to recognize areas in their indus- 
tries that could benefit from working with the DOE pro- 
grams and technologies being offered. 1 fig. 


158,912 


DE91014973/GAR PC A99/MF E06 
Oak a National Lab., T 

Installation Restoration  — toxicology guide. 

Volume 5. 

P. Y. Lu. Nov 90, 634p ORNL/M-975/V5 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


One of the objectives of the US Air Force Installation 
Restoration Program (IRP) is to provide individuals re- 
sponsible for the management and implementation of 

the IRP with information to evaluate the health hazards 
pret with actual or potential contamination of 
— water supplies. For each chemical in the IRP 
Toxicology Guide, the te ge fate, exposure 
pathways, toxicity, sampling and analysis methods and 
state and federal regu atory status are outlined. The 
material provided is intended as an overview of key 
topic areas; no attempt was made to provide a com- 
prehensive review. The Air Force IRP Toxicology 
Guide is an effort by the Harry G. Armstrong Aero- 
space Research Laboratory to identify those contami- 
nants for which criteria, standards or US EPA-based 
guidelines are available provide a ground water con- 
taminant information data base for use at USAF instal- 
lations where there are no relevant federal, state, or 
local standards, and provide guidelines to aid in the 
development of USAF policy and program for IRP 
completion. This volume, regarding identified by the 
USAF as being of concern to the IFP, is an extension 
of the previous four volumes addressing a series of 70 
compounds relevant to Air Force installations. Specifi- 
cally, this volume presents information on cadmium, 
chromium, mercury, zinc, arsenic, nickel ard copper. 
The general organization is similar to that of the previ- 
ous volumes, and consists of individual chapters for 
each metal. Due to the complexity of metal chemistry, 
each chapter is not limited to merely the elemental 
form of the metal, but rather information on various 
metal compounds. 140 refs., 5 figs., 10 tabs. 
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PB91-214858/GAR PC A14/MF A03 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 


158,916 
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Health Assessment Guidance Manual. 
Draft rept. 
Jul 90, 316p 


The document is directed to public health 


forth the health 
ess as defined by ATSDR and clarifies the methodolo- 
gies and guidelines that will be used by ATSDR staff 
and agents 7“ ATSDR in conducting these health as- 
sessments. The individual steps for performing 
health assessment are discussed in Chapters. 3 
through 8 of the document. 
the health assessment report 
the format in which it should be presented. 


158,914 
PB91-218578/GAR PC A03/MF A01 
|S RaetRSe he kA aoe 9 


for Utah Power and Light/ 
pe nay hg NS City, Utah, Region 8. 
—— 


rept. 
20 May 90, 22p 


The Utah Power and wy (UP&L) site, foment known 
as American Barrel, is located one-half mile from 
cometons Ses ae eS Utah. A creosote treatment 
facility operated there in the early 1900’s. Later, a 55- 
gallon drum = facility contaminated the soil and 
roundwater with polynuclear aromatic 

'AH’s), volatile —-, compounds (VOC's), pesti- 
cides, phthalates, and heavy metals. This site is of po- 
tential public health concern because humans maybe 
exposed to hazardous substances at concentrations 
that may result in adverse health effects. Contamina- 
tion has spread to off-site areas and children from the 
nearby residential area have access to contaminated 
soil. In addition, transients pape eres ten use these areas 
and may be the contaminants. UP&L is in 
the 8th update of the National Priorities List of hazard- 
ous waste sites. 


158,915 
PB91-219105/GAR 
National Governors’ 


mate and State 


Park, North Carolina on December 
B. Wells. Jul 91, 16p EPA/600/9-91/024 


Grant EPA-R81-3853-02-1 

Sponsored by Environmental Protection Agent, Re- 
search ine Park, NC. Air and Energy Engineering 
Research 


The proceedings document state and federal efforts 
desctbed ata Decenber 3-4, 1990, workshop that ex- 
plored how states have been responding to potential 
lobal climate poten ty by the National 
Sovemore Ay end oe U.S. Environ- 
mental Protection” Agency (EPA), the proceedings 
present some of = ~& that emerged from dis- 
cussions among the participants. Despit 
about the extent, rate, and timing of a tem 
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greenhouse gases produce other benefits as wel 
such as cleaner air, reduced energy costs, and natural 
resource conservation. Therefore. most programs to 
reduce emissions will reflect concern about environ- 
mental and energy issues as well as global climate 
change. 


158,916 

PB91-219576/GAR PC A09/MF A02 
National Research Council, Washington, DC. Commit- 
tee on Animals as Monitors of Environmental Hazards. 
Animais as Sentinels of Environmental Health Haz- 


ards. 

L. T. Glickman, A. Fairbrother, A. M. Guarino, H. L. 
Bergman, and W. B. Buck. Aug 91, 188p EPA/6OG/ 
3-91/047 

—_— by Corvallis Environmental Research Lab., 


The Committee on Animals as Monitors of Environ- 
mental Hazards was formed when the Age for 
Toxic Substance and Disease Registry requested that 
the National Academy of Sciences gather an NRC 
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committee to review and evaluate the usefulness of 
animal epidemiologic studies for human risk assess- 
ment and recommend the types of data that should be 
collected. With specific questions in mind, the commit- 
tee attempted to determine how animals could be 
used for ecological and human health risk determina- 
tions as well as to provide an early-warning system for 
risk assessment and management. 


158,917 

PBS1-225540/GAR PC A03/MF AO1 
Pennsylvania Dept. of Health, Harrisburg. 

Health ent for Ohio River Park, Neville 
Island, Allegheny County, Pennsylvania, Region 3. 
CERCLIS No. PA 5088 16. 

Final rept. 

24 Jun 91, 19p 

Sponsored by Agency for Toxic Substances and Dis- 
ease Registry, Atlanta, GA. 


The Ohio River Park, a 35 acre Update 10 proposed 
Nationa! Priorities List (NPL) site, is located on the 
northwestern end of Neville Island in Allegheny 
County, Pennsylvania. The site is about five miles 
northwest of downtown Pittsburgh. Desulfurization 
wastes, coking sludges, dry ash, foundry sand, slag, 
municipal wastes, and demolition rubble were dumped 
at the site from 1935 through the early 1950's. Al- 
though the site was developed for use as a recreation- 
al park, it was never opened to the public because 
soils and surface water runoff from the site were found 
to be contaminated with a variety of substances includ- 
ing volatile organic compounds, pesticides, phenols, 
polycyclic aromatic hydrocarbons, and inorganic com- 
pounds. Within one-quarter mile of the site, on the 
island in Neville Township, there are a variety of small 
businesses and residential areas. The nearest resi- 
dence to the site is located about 50 feet east of the 
site. Contaminants may migrate from the site through 
pathways associated with soil, groundwater, surface 
water, and air. Human exposure to site contaminants 
may occur through contact with contaminated soil, 
through the ingestion of contaminated groundwater, 
surface water, soil, and fish, or through the inhalation 
of contaminated dusts or volatilized contaminants. 
Riprap, consisting of large stones, placed along por- 
tions of the site’s shoreline, represents a physical 
hazard associated with the site. The site is considered 
to be of potential health concern because of elevated 
levels of contaminants in on-site soil and groundwater. 


158,918 
PB91-225631/GAR 


PC A08/MF A02 

Life Systems, Inc., Cleveland, OH. 
Drinking Water Criteria Document on Radium 
Final Draft). 

. Ennever. 14 Jun 91, 156p TR-1242-85 
Contract EPA-68-C8-003303-3279 
See also PB86-241866. Sponsored by Environmental 
— Agency, Washington, DC. Office of Drinking 

ater. 


The document provides the health effects basis to be 
considered in establishing the MCLG for radium. To 
achieve the objective, data on pharmacokinetics, 
human exposure, acute and chronic toxicity to animals 
and humans, meer | and the mechanisms of 
toxicity were evaluated. Specific emphasis is placed 
on literature data providing dose-response informa- 
tion. Thus, while the literature search and evaluation 

ormed in support of the document was compre- 
hensive, only the reports considered most pertinent in 
the derivation of the MCLG are cited in the document. 
The comprehensive literature search in support of the 
analysis of health effects, exposure and occurrence in 
the document includes information published up to 
January, 1991; however, more recent information may 
have been added during the review process. 


158,919 

PBS1-921338/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Hazardous Waste Operations and Emergency Re- 
sponse: General Information and Comparison. 
Fact sheet. 

Apr 91, 10p OSWER-9285.2-09FS 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The purpose of the Fact Sheet is to explain the scope 
and purpose of the worker protection standards issued 
under SARA Title |, and to distinguish these standards 
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from other regulations and consensus standards cov- 
ering the same or similar subject matter. 


158,920 

PB91-921339/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Hazardous Waste Operations and Emergency Re- 
sponse: Uncontrolled Hazardous Waste Sites and 
RCRA Corrective Actions. 

Fact sheet. 

Apr 91, 16p OSWER-9285.2-08FS 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The purpose of the Fact Sheet is to explain the princi- 
ple requirements of the EPA and OSHA worker protec- 
tion standards as they apply to employees engaged in 
hazardous waste operations at uncontrolled hazard- 
ous waste sites, including employees who perform cor- 
rective actions at RCRA TSD facilities. 


158,921 

PB91-921340/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Hazardous Waste Operations and Emergency Re- 
sponse: RCRA TSD and Emergency Response 
Without Regard to Location. 

Fact sheet. 

Apr 91, 12p OSWER-9285.2-07FS 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The purpose of the Fact Sheet is to explain the princi- 
ple requirements of the EPA and OSHA worker protec- 
tion standards as they apply to employees who per- 
form emergency response operations irrespective of 
location and employees who perform hazardous waste 
operations at RCRA TSD facilities. 


158,922 

PBS1-921342/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Establishi ork Zones at Uncontrolled Hazard- 
ous Waste Sites. 

Fact sheet. 

Apr 91, 12p OSWER-9285.2-06FS 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The purpose of the Fact Sheet is to summarize the 
procedures and requirements for establishing and 
maintaining work zones, including Support Zones at 
hazardous waste sites. 
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158,923 

PB91-219857/GAR PC A05/MF A02 
National Park Service, Washington, DC. 

Draft Environmental Impact Statement and Gener- 
al Management Plan: Antietam National Battlefield, 
bea County, Maryland. 

1991, 100p 


The Draft Environmental Impact Statement analyzes 
three alternatives for future management and use of 
Antietam National Battlefield. They range from main- 
taining existing conditions to restoring most of the his- 
toric scene. Although the alternatives propose distinct 
actions, they all share the common objective of pre- 
serving Antietam National Battlefield while continuing 
to provide for visitor Understanding and appreciation 
of its resources and the events that took place there. 
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DE91013727/GAR PC A03/MF A01 


Oak Ridge National Lab., TN. 

Fate of (14)C-Trichloroethylene in soil-plant sys- 
tems. 

R. A. Anderson, and B. T. Walton. 1991, 18p CONF- 
910812-5-Extd.Abst 

Contracts ACO05-840R21400, ACO09-89SR18035 
National meeting of the American Chemical Society 
(ACS) (202nd), New York, NY (USA), 25-30 Aug 1991. 
Sponsored by Department of Energy, Washington, DC. 


Originally described for legumes by Lorenz Hiltner in 
1904, the rhizosphere is a zone of increased microbial 
density and activity at the root-soil interface. Plant 
roots secrete a variety of organic compounds into the 
surrounding soil which lubricate the root as well as pro- 
vide nourishment for and attract microorganisms. The 
exudates, along with root cortical cells sloughed off 
through abrasive actions with the soil, provide a rich 
nutrient source for growth of the microbial community 
in the rhizosphere. Studies examining the fate of pesti- 
cides applied to rhizosphere soil or microorganisms 
isolated from the root zone have revealed a marked 
decrease in persistence of these compounds. These 
early findings in pesticide research, along with the 
promise of a cost-effective remediation strategy, pro- 
vided the incentive to explore whether vegetation 
could be used to promote microbial degradation of 
hazardous organic compounds. In experiments which 
are presented, the fate of (sup 14)C-TCE in whole 
plant systems composed of soil and vegetation from a 
contaminated field site was monitored. Findings from 
these experiments provide further evidence that vege- 
tation may play an important role in remediation of 
TCE- contaminated soils. In addition, the data reveal 
the magnitude of plant uptake of hazardous organic 
compounds treated in this manner, and thus potential- 
ly gain entry to human and/or wildlife food chains. 11 
refs., 2 figs., 1 tab. 


158,925 

PB91-218024/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Pesticides and Toxic Substances. 

Pesticide Fact Sheet Number 225: Zinc Borate. 

15 Jul 91, 7p EPA/540/FS-91/139 


The document contains up-to-date chemical informa- 
tion, including a summary of the Agency's regulatory 
position and rationale, on zinc borate, a fungicide. A 
Fact Sheet is issued after one of the following actions 
has occurred: Issuance or reissuance of a registration 
standard, Issuance of each special review document, 
Registration of a significantly changed use pattern, 
Registration of a new chemical, or An immediate need 
for information to resolve controversial issues relating 
to a specific chemical or use pattern. 


158,926 

PB91-219022/GAR PC A02/MF A01 
Corvallis Environmental Research Lab., OR. 

Effects of 2,4-Dichlorophenol, a Metabolite of a 
Genetically Engineered Bacterium, and 2,4-Dich- 
lorophenoxyacetate on Some Microorganism-Me- 
diated Ecological Processes in Soil. 

Journal article. 

K. A. Short, J. D. Doyle, R. J. King, R. J. Seidler, and 
G. Stotzky. c1991, 9p EPA/600/J-91/144 

Pub. in Applied and Environmental Microbiology, v57 
n2 p412-418 Feb 91. Prepared in cooperation with NSI 
Technology Services Corp., Corvallis, OR. Environ- 
mental Research Lab., New York Univ., NY. Dept. of 
Biology, and Michigan Univ., Ann Arbor. Medical 
School. 


A genetically engineered microorganism, Pseudo- 
monas putida PP0301 (pRO103), and the plasmidiess 
parent strain, PP0301, were added at approximately 
ten to the seventh CFU/g of soil amended with 500 
ppm of 2,4-dichlorophenoxyacete (2,4-D) (500 micro- 
gram/g). The degradation of 2,4-D and the accumula- 
tion of a single metabolite, identified by gas chroma- 
tography-mass spectrophotometry as 2,4-dichloro- 
phenol (2,4-DCP), occurred only in soil inoculated with 
PP0301 (pRO103), wherein 2,4-DCP accumulated to 
>70 ppm for 5 weeks and the concentration of 2,4-D 
was reduced to <100 ppm. Coincident with the accu- 
mulation of 2,4-DCP was a >400-fold decline in the 
numbers of fungal propagules and a marked reduction 
in the rate of 2 evolution, whereas 2,4-D did not 
depress either fungal propagules or respiration of the 
soil microbiota. 2,4-DCP did not appear to depress the 
numbers of total heterotrophic, sporeforming, or chitin- 
utilizing bacteria. (Copyright (c) 1991, American Socie- 
ty for Microbiology.) 





158,927 

PB91-219865/GAR PC A03/MF A01 

aonene Survey, Lawrence, KS. Water Resources 
iv 


Steady-State Unsaturated-Zone Model to Simulate 
Pesticide Transport. 

Water resources investigation. 

A. T. Rutledge, and J. O. Helgesen. 1991, 20p 
USGS/WRI-90-4164 


A simple model of pesticide transport in the unsaturat- 
ed zone is described; its use in an example problem is 
demonstrated; and sensitivity to selected variables is 
presented. The model calculates time of travel and 
fraction of pesticide remaining in the unsaturated zone 
as functions of depth. The model is best used for 
screening purposes, and it is not intended for detailed, 
site-specific analysis. The model allows for multiple 
lithologic layers in the unsaturated zone, water-content 
variation with depth, pesticide retardation caused by 
partitioning, pesticide-decay rates that vary between 
layers, and root uptake of pesticides. The variables to 
which the model is most sensitive are percola- 
tion rate, organic-carbon content in the lower part of 
the unsaturated zone, pesticide half-life, and depth to 
the water table. 
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158,928 
DE91013213/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

External events analysis for experimental fusion 
facilities. 

L. C. Cadwallader. 1990, 17p EGG-M-90198, CONF- 
901007-70 

Contract ACO7-761D01570 

Topical meeting on technol of fusion energy (9th), 
Oak Brook, IL (USA), 7-11 Oct 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


External events are those off-normal events that 
threaten facilities either from outside or inside the 
buiiding. These events, such as floods, fires, and 
earthquakes, are among the leading risk contributors 
for fission power plants, and the nature of fusion facili- 
ties indicates that they may also lead fusion risk. This 
paper gives overviews of analysis methods, refer- 
ences good analysis guidance documents, and gives 
design tips for mitigating the effects of floods and fires, 
seismic events, and aircraft impacts. Implications for 
future fusion facility siting are also discussed. Sites 
similar to fission plant sites are recommended. 46 refs. 


158,929 

DE91013248/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

ARAC: A computer-based emergency-response 
dose-assessment service with global application 


agg 

. J. Sullivan. May 91, 28p UCRL-JC-107201, CONF- 
9107114-1 

Contract W-7405-ENG-48 

International System Safety Society (SSS) conference 
(10th), Dallas, TX (USA), 18-22 Jul 1991. Sponsored 
by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Over the past 17 years, the Lawrence Livermore Na- 
tional Laboratory’s Atmospheric Release Advisory Ca- 
pability (ARAC) has developed and evolved a comput- 
er-based, real-time, radiological-dose-assessment 
service for the United States Departments of Energy 
and Defense. This service is built on the integrated 
components of real-time computer-acquired meteoro- 
logical data, extensive computer databases, numerical 
atmospheric-dispersion models, graphical displays, 
and operational assessment-staff expertise. The focus 
of ARAC is the off-site problem where regional meteor- 
ology and topography are dominant influences on 
transport and dispersion. Through application to nu- 
merous radiological accidents/releases on scales 
from small accidental ventings to the Chernobyl reac- 
tor disaster, ARAC has developed methods to provide 
emergency dose assessments from the local to the 
hemisphere scale. 19 refs., 5 figs. 
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158,930 
DE91013408/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Design of fixed-bed ion exchange columns for 
wastewater treatment. 

S. M. Robinson, W. D. Arnold, and C. H. Byers. 

1990, 35p CONF-900210-71 

Contract ACO5-840R21400 

Waste management ‘90: working towards a cleaner 
environment: waste processing, transportation, stor- 
age and disposal, technical programs and public edu- 
cation, Tucson, AZ (USA), 25 Feb - 1 Mar 1990. Spon- 
sored by Department of Energy, Washington, DC. 


Oak Ridge National Laboratory plans to use chabazite 
zeolites for decontamination of process wastewater 
which contains ppb levels of Sr-90 and Cs-137. Treat- 
ability studies have indicated that chabazite zeolites 
have high selectivities and loadings for removal of 
trace amounts of Cs-137 and Sr-90 from wastewater 
containing high concentrations of calcium and magne- 
sium. These studies also indicated that the efficiency 
of the zeolite system is dependent on the column 
design and operating conditions. Results from 20-mL, 
566-L, and 3,760-L column tests indicated that the op- 
timized design of full-scale columns could halve the 
generation rate of loaded zeolite. The corresponding 
annual waste disposal costs for loaded zeolite gener- 
ated at the ORNL plant varied from $80,000 to 
$170,000 based on the present disposal charges of 
$1400/m(sup 3) indicating that design of zeolite ion 
exchange systems for minimization of secondary 
waste is imperative. This report summarizes the results 
of study to model multicomponent ion-exchange col- 
umns. 7 refs., 10 figs., 5 tabs. 


158,931 

DE91013608/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Review of accelerated response actions available 
to the environmental restoration program: Select- 
ed case histories and associated issues. 

J. D. Smyth, R. D. Quinn, and S. J. Gianti. May 91, 
48p PNL-7715 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


Accelerated actions were developed by the Environ- 
mental Protection Agency (EPA) within the regulatory 
framework for initiating early cleanup action or acceler- 
ating ongoing cleanup action to abate, mitigate, or 
reduce risk to human health or the environment at a 
contaminated waste site. The purposes of this report 
are to review the regulatory frameworks available to 
initiate accelerated actions at sites on the National Pri- 
orities List (NPL) and to provide case histories of sites 
where accelerated actions have been implemented. 
The findings of this report are applicable to non-NPL 
waste sites also. Accelerated actions are of interest to 
the Department of Energy (DOE) for two primary rea- 
sons: they are methods available to demonstrate 
progress in environmental restoration at DOE waste 
sites, and a subset of accelerated actions, termed in- 
terim remedia! actions, may be required in place of 
final actions to avoid violating National Environmental 
Policy Act (NEPA) guidelines during the development 
of DOE Office of Environmental Restoration and 
Waste Management’s (DOE- EM’s) a En- 
vironmental Impact Statement (PEIS). To provide the 
case histories, interviews with staff and reviews of 
compliance documents were conducted for sites in 
EPA Regions 3, 4, and 7. 12 refs., 1 fig. 


158,932 
DE91013676/GAR 
Department of Energy, Washington, DC. Assistant 
Secretary for Nuclear Energy. 

Environmental assessment for the demonstration 
of uranium-atomic vapor laser isotope separation 
(U-AVLIS) at Lawrence Livermore National Labora- 


tory. 
May 91, 87p DOE/EA-0447 


PC A05/MF A01 


The U.S. Department of Energy (DOE), Office of Nu- 
clear Energy, proposes to use full-scale lasers and 
separntcrs to demonstrate uranium enrichment as part 
of the national Uranium-Atomic Vapor Laser Isotope 
Separation (U-AVLIS) Program. Demonstration of ura- 
nium enrichment is planned to be conducted in Build- 
ing 490 of the Lawrence Livermore National Laborato- 
% (LLNL), near Livermore, California in 1991 and 1992. 

he collective goal of the U-AVLIS Program is to de- 
velop and demonstrate an integrated technology for 
low-cost enrichment of uranium for nuclear reactor 


158,935 


Radiation Pollution & Control 


fuel. Alternatives to the proposed LLNL demonstration 
activity are no action, use of alternative LLNL facilities, 
and use of an alternative DOE site. This EA describes 
the existing LLNL environment and surroundings that 
could be impacted by the proposed action. Potential 
impacts to on- site and off-site environments predicted 
during conduct of the Uranium Demonstration System 
(UDS) at LLNL and alternative actions are reported in 
this EA. The analysis covers routine activities and po- 
tential accidents. 81 refs., 8 figs., 6 tabs. 


158,933 

DE91013850/GAR PC A03/MF A01 

Lawrence Berkeley Lab., CA. 

Basic research for assessment of geologic nuclear 

waste repositories: What solubility and speciation 
jum elements can tell us. 

oe Dec 90, 26p LBL-29282, CONF-901105- 

1 

Contract ACO3-76SF00098 

Fall meeting of the Materials Research Society (MRS), 

Boston, MA (USA), 24 Nov - 1 Dec 1990. Sponsored 

by Department of Energy, Washington, DC. 


Solubility and speciation data are important in under- 
standing aqueous radionuclide transport through the 
geosphere. They define the source term for transport 
retardation processes such as sorption and colloid for- 
mation. Solubility and speciation data are useful in veri- 
fying the validity of geochemical codes that are part of 
predictive transport models. Results from solubility 
and speciation experiments of (sup 237)NpO(sub 2) 
(sup +), (sup 239)Pu(sup 4+), and (sup 241)Am(sup 
3+)/Nd(sup 3+) in J-13 groundwater (from the Yucca 
Mountain region, Nevada, which is being investigated 
as a candidate high-level nuclear waste di site) 
at three different temperatures (25(degrees), 60(de- 
grees), and 90(degrees)C) and pH values (6, 7, and 
8.5) are presented and compared with published mod- 
eling calculations. The comparison results indicate 
that there is a great need for experimental data on the 
solubility and speciation of transuranium elements 
under a wide range of conditions, for example, pH, Eh, 
temperature, and composition of groundwaters. Addi- 
tionally, the influence of alpha radiation and the radiol- 
ysis of the secondary transuranium solids on solubility 
and speciation should be studies. Solubility studies 
and model calculations should be extended to other 
important long-lived nuclear waste radionuclides such 
as nickel, zirconium, cadmium, radium, and thorium. 14 
refs., 13 figs., 5 tabs. 


158,934 

DE91014160/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Rapid monitoring for transuranic contaminants 
during buried waste retrieval. 

C. V. Mclsaac, C. W. Sill, R. J. Gehrke, P. G. Shaw, 
and P. D. Randolph. Mar 91, 417p EGG-WTD-9412 
Contract ACO7-761D01570 

Includes 2 sheets of microfiche supplements. Spon- 
sored by Department of Energy, Washington, DC. 


This document reports results of research performed 
in support of possible future transuranic waste retrieval 
operations at the Idaho National Engineering Labora- 
tory Radioactive Waste Management Complex. The 
focus of this research was to evaluate various meth- 
ods of performing rapid and, as much as possible, “on- 
line” quantitative measurements of (sup 239)Pu or 
(sup 241)Am, either as airborne or loose contamina- 
tion. Four different alpha continuous air monitors were 
evaluated for lower levels of detection of airborne (sup 
239)Pu. All of the continuous air monitors were evalu- 
ated by sampling ambient air. In addition, three of the 
continuous air monitors were evaluated by sampling 
air synthetically laden with clean dust and dust spiked 
with (sup 239)Pu. Six methods for making quantitative 
measurements of loose contamination were investi- 
gated. They were: (1) microwave digestion followed by 
counting in a photon electron rejecting alpha liquid 
scintillation spectrometer, (2) rapid radiochemical sep- 
aration followed by alpha spectrometry, (3) measure- 
ment of the (sup 241)Am 59 keV gamma ray using a 
thin window germanium detector, (4) measurement of 
uranium L-shell x-rays, (5) gross alpha counting usi 

a large-area Ag activated ZnS scintillator, and (6 
direct counting of alpha particles using a large-area 
ionization chamber. 40 refs., 42 figs., 24 tabs. 
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DE91014166/GAR 
EG and G Idaho, Inc., idaho Falls. 
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Methodology for assessing the radiological conse- 
quences of radioactive releases from the BPX Fa- 
cility at PPPL. Revision 2. 

M. A. McKenzie-Carter, R. E. Lyon, and S. K. Rope. 
Apr 91, 73p EGG-ESE-8600-Rev.2 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


This report contains information to support the Envi- 
ronmental Assessment for the Burning Plasma Experi- 
ment (BPX) Project proposed for the Princeton Plasma 
Physics Laboratory (PPPL). The assumptions and 
methodology used to assess the impact to members of 
the public from operational and accidental releases of 
radioactive material from the proposed BPX during the 
operational period of the project are described. A de- 
peg oy of the tracer release tests conducted at PPPL 
by NOAA is included; dispersion values from these 
tests are used in the dose calculations. Radiological 
releases, doses, and resulting health risks are calculat- 
ed and summarized. The computer code AIRDOS- 
EPA, which is part of the computer code system CAP- 
88, is used to calculate the individual and population 
doses for routine releases; FUSCRACS is used to cal- 
culate doses resulting from off-normal releases where 
direct application of the NOAA tracer test data is not 
practical. Where applicable, doses are compared to 
regulatory limits and guideline values. 48 refs., 16 tabs. 


158,936 


DE91014170/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Test plan for FY-91 alpha CAM evaluation. 

M. R. eye Mar 91, 40p EGG-WTD-9571 
Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


This report describes the test plan for evaluating the 
Merlin Gerin, Inc., Edgar alpha continuous air monitor 
(CAM) and associated analysis system to be conduct- 
ed by Idaho National Engineering Laboratory (INEL) 
for the Department of Energy. INEL has evaluated 
other commercial alpha CAM systems to detect trans- 
uranic contaminants during waste handling and retriev- 
al operations. This test plan outlines experimental 
methods, sampling methods, sampling and analysis 
techniques, and equipment needed and safety and 
pong! cs to test the commercial CAM. 8 
refs., Ss. 


158,937 


DE91014301/GAR PC A05/MF A01 

Argonne National Lab., IL. Environmental Assessment 

and Information Sciences Div. 

Engineering evaluation/cost analysis for the pro- 
decontamination of 


ina oO — in the vicini- 
ty of the Hazelwood Interim Storage Site, Hazel- 
wood, Missouri-environment assessment. 
M. H. Picel, J. M. Peterson, and M. J. Williams. May 
91, 90p DOE/EA-0489 
Sponsored by Department of Energy, Washington, DC. 


The US Department of Energy (DOE), under its For- 

Utilized Sites Remedial Action Program 
(FUSRAP), is implementing a cleanup program for 
three groups of properties in the St. Louis, Missouri, 
area. None of the properties is owned by DOE, but 
each property contains radioactive residues from fed- 
eral uranium-processing activities conducted at the 
SLDS during and after World War Il. This engineering 
evaluation/cost analysis (EE/CA) report has been pre- 
pared to support the interim cleanup measures for the 
contaminated properties in the Hazelwood and Berke- 
ley, Missouri area. The near-term cleanup measures 
that may be necessary at the vicinity properties are 
evaluated in the main body of this report. Because of 
the range of active land uses in the Hazelwood and 
per aap —_ and — of the — of contami- 
nation on public and private properties, the potential 
exists for disturbance and spreading of soil contamina- 
tion. Specifically, implementation of the proposed 
action would allow E to remove, transport, and 
safely store contaminated soils from properties where 
other activities (not involving DOE) are likely to result 
in either spreading contamination or otherwise compli- 
oo ultimate cleanup measures. 25 refs., 4 figs., 6 

S. 
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DE91014316/GAR PC A12/MF A03 
nt of Energy, Carson City, NV. Nevada Nu- 
clear Waste Project Office. 
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Nevada Environmental Studies Plan. 
1991, 274p NWPO-EV-007-89 
Contract FG08-85NV10461 


The Nevada Environmental Studies Plan (NESP) pre- 
sents the ESA team’s overall program of investigations 
of environmental conditions and activities related to 
potential impacts of studies by the US Department of 
Energy (DOE) in its program for developing Yucca Mt., 
Nevada, as the national high level nuclear waste 
(HLW) repository. The environmental studies specifi- 
cally entail investigations of terrestrial ecology, soils 
and geomorphology, hydrology and water quality, ar- 
chaeology and cultural resources, meteorology and air 
quality, noise, visual resources and reclamation plan- 
ning. The NESP is a ~— of nine primary projects, 
described in this Plan. The nine projects of the pro- 
gram are distributed over three years. NESP’88-’89 is 
the first phase, covering the fiscal year (FY) July 1, 
1988--June 30, 1989. The first phase is focused on 
program planning; preparation of various documents 
related to identifying impacts of past DOE activities 
and associated reclamation costs; review of DOE doc- 
uments on environmental issues; and initiation of field 
investigations to establish the environmental issues; 
and initiation of field investigations to establish the en- 
vironmental baseline conditions of the site. NESP’89- 
*90 is the second phase of the program, covering ac- 
tivities during FY’89-’90. The primary activities include 
continuing environmental baseline investigations; 
oversight of DOE activities including regulatory compli- 
ance assessments, field monitoring of DOE activities; 
development of disturbance, impact and reclamation 
models; and reclamation planning. NESP’90-’91 is the 
third phase of the program. The primary foci include 
continuing environmental monitoring of DOE activities 
and reclamation =e Each of the phases is de- 
scribed in this Executive Summary. NESP’88-’89 is de- 
scribed in detail in the second part of the Study Plan. 
86 refs., 20 tabs. 


158,939 

DE91014645/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 
Assessment of high-temperature thermal process- 
es to treat mixed waste at the Hanford Site. 

B. J. Broomfield, and L. A. Fort. May 91, 32p WHC- 
SA-1044, CONF-910559-6 

Contract AC06-87RL10930 

Annual international incineration conference: environ- 
mental concerns and controls (10th), Knoxville, TN 
(USA), 13-17 May 1991. Sponsored by Department of 
Energy, Washington, DC. 


This paper summarizes a study to evaluate thermal 
technologies for the treatment of Hanford Site radioac- 
tive and mixed wastes. Capital and operating costs of 
the alternate technologies were estimated and com- 
pared to the SS ae operation currently planned 
for implementation. Results show a potential life cycle 
cost savings of $1,400,000,000 could be realized by 
use of a treatment technology that minimizes waste 
volume and yields to a stable waste form. The primary 
objective of this study was to evaluate technologies for 
the treatment of Hanford Site low-level, mixed solid 
wastes to meet regulatory criteria for disposal. To 
obtain a comprehensive perspective for performing 
this evaluation, the waste management requirements 
from cradle to grave were considered, including waste 
sampling and analysis, sorting, pe pos art size re- 
duction, treatment, posttreatment of residuals to meet 
disposal criteria, shipping, and final disposal. The 
costs and benefits of the alternate treatment technolo- 
gy (ies) were then to be compared to the shred/grout 
system currently planned for implementation in the 
WRAP Facility. Wastes considered in the studies in- 
cluded all mixed, TRU, Class 3 and “Greater than 
Class 3” LLW, and nonradioactive hazardous waste. 
15 refs., 12 figs., 2 tabs. 


158,940 

DE91014648/GAR PC A03/MF A01 
Westinghouse Materials Co. of Ohio, Cincinnati. Feed 
Materials Production Center. 

Reproduction and growth in American robins at 
the Feed Materials Production Center. 

D. R. Osborne, and F. A. Jones. Jan 91, 39p FMPC/ 

Sub-031 

Contract ACO5-860R21600 

Sponsored by Department of Energy, Washington, DC. 


Birds have been useful in environmental monitoring 
within forest ecosystems and at a variety of industrial 
sites. Growth analyses have been shown to be a sen- 
sitive measure of environmental stress in gulls, eagles, 


and in passerine birds. As part of an intensive year- 
long baseline ee study investigations were initi- 
ated in late spring 1987 in order to characterize growth 
and reproductive success in Mourning Doves (Zenaida 
macroura) and American Robins (Turdus Ly gn 
at the Feed Materials Production Center (FMPC). The 
current study was initiated in order to determine wheth- 
er the pattern of suppressed growth and reproduction 
in FMPC birds still existed onsite. We selected only 
American robins (Turdus migratorius) for study be- 
cause they i the most severely affected in 
1987. 44 refs., 3 figs., 3 tabs. 


158,941 

DE91014685/GAR PC A04/MF A01 
Westinghouse Hanford Co., Richland, WA. 
Simulations of strontium-90 transport from the 
100-N Area to the Columbia River using VAM2DH. 
A. H. Lu. Apr 91, 57p WHC-EP-0369 

Contract ACO06-87RL10930 

Sponsored by Department of Energy, Washington, DC. 


The VAM2DH computer software was used to simulate 
the migration of (sup 90)Sr from liquid waste disposal 
facilities in the 100-N Area to the Columbia River. A 
baseline calibration analysis was made using pub- 
lished concentrations of (sup 90)Sr at N Springs on the 
south bank of the Columbia River adjacent to the 100- 
N Area. Because of the limitations of the two-dimen- 
sional model, data from groundwater monitoring wells 
were not used for the calibration. Excellent agreement 
was achieved between the published and simulated 
concentrations for the years 1973 through 1990. Con- 
centrations of (sup 90)Sr at N Springs were predicted 
for up to 20 yr based on a 350 gal/min rate of effluent 
discharge to the 1325-N Liquid Waste Disposal Facili- 
ty. 20 refs., 30 figs., 3 tabs. 


158,942 

DE91014848/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Characterization of radioactive particles in the 
234-5Z building ventilation systems. Interim 
report. 

Progress rept. 

Jun 71, 27p BNWL-B-105 

Contract ACO06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The Plutonium Finishing Plant at the Hanford site has a 
long history of safe operation, and radioactive material 
release is controlled well within the established limits. 
The contribution of the various components of the ex- 
haust system to the total emission may be helpful in 
delineating areas of potential gain or identifying poten- 
tial trouble points within the system. A body of informa- 
tion has been published on the amounts and size distri- 
bution of plutonium particles in various types of instal- 
lations and in accidents situations, but little information 
is available on the nature of particles within the ventila- 
tion system of plutonium processing plants. The cur- 
rent study was undertaken to determine the distribu- 
tions of aerodynamics sizes of plutonium-containing 
particles present in the 234--5Z gaseous effluents. The 
total concentration of plutonium as particulates was 
also to be determined. Obtaining size distribution data 
in terms of aerodynamic characteristics will generate 
information which can be directly used in existing dis- 
persion and deposition models that can forecast spa- 
tial distribution and predict any build-up on the terrain. 
A second objective was to determine the amount and 
distribution of radioactivity associated with particles 
contributed by various components of the 234-5 build- 
ing exhaust system. 13 refs., 6 tabs. 
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158,943 
DE91014853/GAR 
Battelle Pacific Northwest Labs., Richland, WA. Envi- 


ronmental Management Operations. 

Evaluation of the Hanford RI/FS cost projections. 
Volume 1 of 2. 

Jun 91, 63p EMO-1033-Vol.1 

Contract AC06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


The US Department of Energy-Richland Operations 
(DOE-RL) tasked the Environmental Management Op- 
erations (EMO) to review the cost estimates and imple- 
mentation process for the Hanford Remedial Investi- 
gation/Feasibility Study (RI/FS) Program as defined 
by the Hanford RCRA/CERCLA Past Particles Cost 

odel. The purpose of the review was to determine if 
there were opportunities to reduce the RI/FS costs at 





Hanford, with a focus on the approach being taken at 
Hanford to implement and complete the RI/FS proc- 
ess. Three specific tasks comprised the review. The 
first focused on the cost model assumptions to assess 
whether the assumptions and resulting estimates were 
representative of the cost of performing work at Han- 
ford. The second involved a detailed review of the reg- 
ulatory and other driving forces that define the scope 
and approach to be taken at Hanford. The purpose of 
the review was to develop recommendations on 
changes what would help streamline the past prac- 
tices process and reduce the cost and schedule. The 
third (Task 1C) provided a review of the scope and 
proach planned for two operable units (OUs), 100-HR- 
1 and 100-HR-3, as contained in their detailed draft 
RI/FS work plans. These work plans were reviewed for 
appropriate application of and conformance to the reg- 
ulations and other requirements examined in the first 
two tasks. 4 refs. 


158,944 

DE$1014854/GAR PC A10/MF A03 
Battelle Pacific Northwest Labs., Richland, WA. Envi- 
ronmental Management Operations. 

Evaluation of the Hanford RI/FS cost projections. 
Appendixes, Volume 2 of 2. 

Jun 91, 225p EMO-1033-Vol.2 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


The US Department of Energy-Richland Operations 
(DOE-RL) tasked the Environmental Management Op- 
erations (EMO) to review the cost estimates and imple- 
mentation process for the Hanford Remedial Investi- 
gation/Feasibility Study (RI/FS) Program as defined 
the Hanford RCRA/CERLA Past Practices Cost 
lodels. The purpose of the review was to determine if 
there were opportunities to reduce the RI/FS costs at 
Hanford, with a focus on the approach being taken at 
Hanford to implement and complete the RI/FS proc- 
ess. This volume contains 4 appendices for the eval- 
uation of the Hanford RI/FS Cost Projections. 


158,945 

DE$1014927/GAR PC A14/MF A03 

Sandia National Labs., Albuquerque, NM. 

NEFTRAN-S: A network flow and contaminant 
and deterministic 


9 my) yar 
J. E. Campbell, C. D. Leigh, and D. E. Longsine. May 
91, 315p SAND-90-1987 
Contract AC04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 


This document describes the NEFTRAN-S computer 
code and is intended to provide the reader with 
enough information to use the code. NEFTRAN-S was 
developed for the United States Environmental Protec- 
tion Agency for the assessment of ground-water flow 
and radionuclide transport from radioactive waste dis- 
posal in geologic formations. NEFTRAN-S is a succes- 
sor to the NEF TRAN code. The code was developed in 
conjunction with NEFTRAN-2, which was developed 
recently for the United States Nuclear Regulatory 
Commission. As a result, some of the features con- 
tained in NEFTRAN-2 have been included in NEF- 
TRAN-S. In particular, NEFTRAN-S includes an expo- 
nential-leach-rate source, decoupled time steps for 
source and transport, and an option for a pore- 
water velocities. Features unique to NEFTRAN-S in- 
clude a user-friendly format for use on personal com- 
puters and coupling with statistical sampling and anal- 
ysis using the SUNS software shell. This document 
was written to provide a comprehensive discussion of 
the NEFTRAN-S code including its history, the theory, 
its use and examples of possible applications. Minimal 
reference to previous documents is intended. 25 refs., 
132 figs., 30 tabs. 


158,946 

PBS1-218933/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Quality Assurance Management Staff. 

National QA Standard for Environmental Programs 
for Hazardous Waste Management Activities. 
Conference paper. 

G. L. Johnson, and N. W. Wentworth. 15 May 91, 
10p EPA/600/D-91/140 

Presented at the Waste Testing and Quality Assurance 
Symposium (7th), Washington, DC., July 9, 1991. 


The clean-up of rerectoe Amgen facilities contaminat- 
ed by mixtures of is chemical and radioactive 
wastes involves critical decisions based on environ- 
mental data. Federal agencies are currently using sev- 
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eral different standards or sets of requirements, includ- 
ing U.S. Environmental Protection Agency (EPA) guid- 
ance, for establishing the quality assurance and quality 
control (QA/QC) procedures for these sites. Short. 
comings in these standards have led to efforts by sev- 
eral public and private sector groups to develop a uni- 
form, consistent standard that produces the needed 
type and quality of environmental data in a more cost- 
effective manner. These efforts are being conducted 
under the auspices of the American Society for Quality 
Control (ASQC) and involve participation by EPA, the 

ment of Energy (DOE), Department of Defense 
(DOD), Nuclear Regulatory Commission (NRC), and 
others in the contractor and regulated communities. 
The paper describes the progress which has been 
made toward establishing a consensus standard and 
associated requirements for use by DOE, EPA, and 
others for hazardous waste management activities. It 
is expected that the proposed standard will provide the 
basis for a needed revision and expansion of EPA 
guidance. 


158,947 
PB91-219568/GAR PC A05/MF A01 
Geomet Technologies, Inc., Germantown, MD. 

_ of Soil-Gas Measurement Technol- 


og 

Final rept. 

H. E. Rector. Jul 91, 85p EPA/600/8-91/050 
— EPA-68-D9-0166, DCA-89RD-62-15-00-22- 


Sponsored by Environmental Protection ion, Re- 
search Triangle Park, NC. Air and Energy Engineering 
Research Lab., and Florida Dept. of Community Af- 
fairs, Tallahassee. 


The report reviews the technologies for measuring 
radon in soil gas. It addresses methodologies involving 
in-situ detection, sample extraction, and surface flux, 
focusing on identifying the range of options for meas- 
uring radon in soil. The following aspects of each 
measurement approach are evaluated: (1) measure- 
ment objectives--the specific parameter(s) that each 
technology is designed to measure, (2) equipment 
needs, (3) procedural information, and (4) underlying 
assumptions. Basic technologies and field data are ex- 
amined from a generic perspective (e.g., the common 
denominators of passive detectors, hollow sampling 
probes, flux monitors) as well as specific configura- 
tions developed by individual investigators (e.g., 
sample volume, depth) to develop the basis for sepa- 
rating analytical uncertainties from sampling uncertain- 
ties. Available technologies are also reviewed in terms 
of theoretical and practical utility as well as cost effec- 
tiveness. 


158,948 
PB91-222505/GAR 
Office of Radiation Programs, Washington, DC. 
Radiation and Mixed Waste Incineration. Back- 
ground Information Document. Volume 1. Technol- 


PC A11/MF A03 


ogy. 

Final rept. 

M. Nawar. May 91, 236p EPA/520/1-91/010-1 

The report provides a broad look at technology issues 
surrounding the incineration of radioactive and mixed 
wastes. It is intended to high light major considerations 
and to provide direction that would enable the reader 
who must deal in depth with incineration to focus on 
and seek specific information on concerns appropriate 
to a particular situation. It is not a comprehensive text 
on incinerator design, use, or regulation. 


158,949 

PB91-222513/G4R 

Office of Radiation Programs, Washington, DC. 

Radiation and Mixed Waste Incineration: Back- 

= Information Document. Volume 2. Risk of 
adiation Exposure. 

Final rept. 

May 91, 119p EPA/520/1-91/010-2 


The report provides background information describ- 
ing the major public health issues and current regula- 
tory structure associated with radioactive materials. It 
has an ndixes which provide formal definitions of 
key radiation protection terms and additional descrip- 
tive information on the types of radiation and their ef- 
fects, along with the references cited in the text, a 
comprehensive bibliography is also provided. 
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158,950 
PB91-222521/GAR PC A15/MF A03 


Radiation Pollution & Control 


Office of Radiation , Washington, DC. 

Ocean Current hae aoe er at ine Faralion Is- 
Low-Level Radioactive Waste Disposal Site, 

1977-1978. Includes Appendix. 

Final rept. 

Jun 91, 340p EPA/520/1-91/009, EPA/520/1-91/ 

009A 


The report discusses the results of ocean bottom cur- 
rent measurements obtain from the Farallon Islands 
Low-Level Waste Disposal Site off the California coast, 
near San Francisco. The report includes a discussion 
of the velocity of the currents over the time period and 
area measured relative to large-scale currents off the 
California coast, and the possibility for shor 


‘eward 
transport of LLW Materials from the Farallon Islands 
Site. 


158,951 


PB91-225698/GAR PC A07/MF A02 
Miller (Wade) Associates, Inc., Arlington, VA. 
R 


National 
pte Drinking Water Regulations for Radionu- 


17 Jul 91, 144p 

Contract EPA-68-C0-0069 

Sponsored by Environmental Protection Agency, 
Washington, DC. Drinking Water Standards Div. 


The regulatory impact analysis (RIA) was prepared in 
donna with Executive Order 12291, which re- 
quires that costs and benefits of all major rules be ex- 
amined and compared. The document also includes 
an analysis of costs on small water systems as re- 
quired by the Regulatory Flexibility Act. document 
includes the revision of all analysis conducted and 
summarized in the 1988 draft, as well as additional 
analysis performed. Topical areas covered in the RIA 
are problem definition, market imperfections and con- 
sideration of regulatory alternatives, assessment of 
total National costs, assessment of benefits, summary 
of costs and benefits, and regulatory flexibility and pa- 
perwork reduction analysis. 


158,952 

PB91-226407/GAR PC A02/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Air and E Engineering Research Lab. 
Mitigating Radon in Two Dormitories. 
D. B. Harris. Feb 91, 10p EPA/600/D-91/171 ; 
Presented at the Annual Meeting, AWMA (84th) held in 
Vancouver, B.C. on June 16-21, 1991. 


The paper gives results of the mitigation of radon in 
two four-story itories. During a survey of campus 
buildings, a western university identified two four-story 
dormitories with several rooms on the lowest level with 
radon levels above the EPA guidelines of 4 pCi/L. 
EPA's Air and Engineering Research Laboratory joined 
an experienced radon mitigator and the university to 

itigation systems to reduce these levels. 
The diagnostic process is discussed and the develop- 
ment of the very different solutions needed for the two 
buildings is presented. Short-term test results are pre- 
sented which show the success achieved. 


158,953 
PB91-800953/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 
Radon Detection in Homes and Buildings. January 
1986-September 1991 (Citations from the NTIS Da- 


tabase). 

Rept. for Jan 86-Sep 91. 
Aug 91, 55p 

Supersedes PB90-851056. 


The bibliogr: contains citations concerning the de- 
tection of r: and radon daughter gases in homes 
and residential buildings. Topics cover measurement 
techniques and equipment, the effect of local geology 
on radon in a building, the effect of home weatheriza- 
tion measures on radon levels, and sources of radon 
entering buildings, including tap water. Risk assess- 
ment and ways to control the amount of radon in a 
building are briefly considered. (Contains 176 citations 
with title list and subject index.) 


158,954 
TIB/B91-01009/GAR PC E09 
Bundesministerium fuer Umwelt, Naturschutz und 
Reaktorsicherheit, Bonn (Germany, F.R.). 


November 1, 1991 133 





ENVIRONMENTAL POLLUTION & CONTROL 


Radiation Pollution & Control 


K 1 Dictate hh 


Abschaetzung mittierer 9g 
fuer kalte Quelien. (Assessment of mean stack 
rises for cold sources). 

H. Wildermuth, and R. Haubelt. 1990, 27p Rept nos. 
BMU--1990-265, ABE--269 

Contract BMU St.Sch.952 

In German. Schriftenreihe Reaktorsicherheit und 
Strahlenschutz, Ergebnisberichte, Untersuchungen, 
Studien, Gutachten. 


A stack rise for cold sources depends on the exit con- 
ditions, namely the exit velocity, the stack diameter, 
the stack height, and the heat emission and, for calcu- 
lating a mean rise, on the weather statistics employed. 
For routine assessments, in most cases the Holland- 
Stuemke formula is used. It supplies values for the 
stack rise, and so for the diffusion factor, which are in 
the medium range of those calculated means of 
equations available for cold sources. Moses- 

in formula supplies the lowest rise values. The 
Bryant-Davidson formula produces results up to mean 
exit impulses which are similar to those of the Holland- 
Stuemke formula, but for very high exit impulses it de- 
viates positively to an increasing extent. Downwash 
occurs only at low exit velocities in connection with 
high wind speed. The decision as to whether a mean 
stack rise should be taken into account for long-term 
diffusion calculations can only be taken after assess- 
ing this quantity by means of one of the described for- 
mulas. The stack height is also important in this con- 
text. With lower stacks a certain rise has stronger ef- 
fects than with high stacks. (orig./HP). (Copyright (c) 
1991 by FIZ. Citation no. 91:001009.) 
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158,955 

AD-A237 210/0/GAR PC A04/MF A01 
Construction Engineering Research Lab. (Army), 
Champaign, IL. 

Hazardous Waste Minimization and Treatment Op- 
portunities in the Eighth U.S. Army and the U.S. 
ce ph ge 

inal rept. 


ep 
B. J. Kim. Apr 91, 57p Rept no. CERL-TR-N-91/16 


The Army has established a hazardous waste minimi- 
zation goal of a 50 percent reduction in the quantity of 
hazardous materials oh cm mn by 1992, as com- 
pared to the baseline calendar year 1985. This report 
assesses the hazardous waste management needs of 
the fig hth U.S. Army, and the U.S. Army, Japan, and 
and recommends appropriate technologies 

to help the Army achieve its waste minimization goal. 
The hazardous waste management system in the 
United States is compared to parallel systems in Japan 
and Korea, to outline the most effective and economi- 
cal manner to treat hazardous wastes in compliance 
with U.S. Environmental Protection Agency regulations 
and Korean and Japanese laws. Specific minimization 
and treatment strategies include waste disposal waste 
recycling, or reuse of pentachlorphenols, polychiori- 
nated biphenyls, used oils and waste solvents, auto- 
= tteries and antifreeze, and sandblasting 
ium. 


PC A07/MF A02 


158,956 

AD-A237 419/7/GAR 

Constructio’ + hase Research Lab. (Army), 
in, 


Economic and Environmental Benefits of Product 
Foal for Organic Solvents. 
t 


rept. 
°. aaa May 91, 147p Rept no. CERL-TM-N- 


U.S. Army installations require solvents for effective 
maintenance and equipment refurbishing operations. 

J solvent generation has become a significant en- 
vironmental and economic concern. increasing 
concern are toxic air emissions, threshold limit values, 
and increasing restriction on land disposal. Coupled 
with these environmental issues is the rising cost of 
both waste disposal and new solvent purchase. This 
manuscript evaluates the environmental protection 
and economic benefits of substituting aqueous ter- 
pene-based cleaners for petroleum-based Stoddard 
solvent, currently used in parts cleaning. With charac- 
teristics such as low volatility, biodegradability, and re- 
duction of land disposal, terpene cleaners have 
become the favored substitution alternative. This re- 
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search showed that implementing terpene cleaner 
substitution for Stoddard solvent requires a site-specif- 
ic study of each installation which will include waste 
recycling, disposal of sludge and rinse water, landfills, 
contamination of soils and economic analysis. 


158,957 

AD-A237 870/1/GAR PC A02/MF A01 
Naval Weapons Station, Colts Neck, NJ. 
Performance Oriented Packaging Testing of Wood 
Box, Mk 15 Mod 0 for Packing Group I! Solid Haz- 
ardous Materials. 

Final rept. 

L. Coutts. 19 Jun 91, 69 DOD/POPHM- 
NADTR91011, 


Qualifications tests were performed to determine 
whether the in-service Mk 15 Mod O Wood Box 
(NAVORD Drawing 2846999) could be used to contain 
properly dunnaged solid type hazardous materials 
weighing up to a gross weight of 43.9 kg (97 pounds). 
The tests were conducted in accordance with Perform- 
ance Oriented Packaging. POP requirements specified 
by the United Nations Recommendations on the 
Transportation of Dangerous Goods and the Depart- 
ment of Transportation’s Title 49 CFR and the Final 
Rulings published in the Federal Register, Vol. 55 on 
21 Dec 90. The wood box has conformed to the POP 
performance requirements; i.e., the wood box suc- 
—* retained its contents throughout the specified 
ests. 


158,958 

AD-A237 871/9/GAR PC A02/MF A01 
Naval Weapons Station, Colts Neck, NJ. 
Performance Oriented Packaging Testing of Con- 
tainer, Shipping and Storage, Mk 1 Mod 0 for Pack- 
ing Group Il Solid Hazardous Materials. 

Final rept. 

J. M. Dwyer. 19 Jun 91, 69 DOD/POPHM- 
NADTR91012, 


Qualification tests were performed to determine 
whether the in-service Mk 1 Mod 0 Shipping and Stor- 
age Container could be utilized to contain properly 
dunnaged solid type hazardous materials weighing up 
to a gross weight of 81.6 kg (180 pounds). The tests 
were conducted in accordance with Performance Ori- 
ented Packaging (POP) requirements specified by the 
United Nations Recommendations on the Transporta- 
tion of Dangerous Goods and the Department of 
Transportation’s Title 49 CFR and the Final Rulings 
published in the Federal Register, Vol. 55 on 21 Dec 
90. The container has conformed to the POP perform- 
ance requirements; i.e., the container successfully re- 
tained its contents throughout the specified tests. 


158,959 

AD-A237 872/7/GAR PC A02/MF A01 

Naval Weapons Station, Colts Neck, NJ. 

Performance Oriented P: ing Testing of Con- 

—. Shipping and Storage, Battery, Mk 46 Mod 2. 
inal rept. 

E. Wu. 13 Jun 91, 99 DOD/POPHM-NADTR91014, 


Qualification tests were performed to determine 
whether the in-service Mk 46 Mod 2 Battery Shipping 
and Storage Container could be utilized to contain 
properly dunnaged solid type hazardous materials 
weighing up to a gross weight of 143.5 kg (316.5 
= The tests were conducted in accordance with 

erformance Oriented Packaging (POP) requirements 
specified by the United Nations Recommendations on 
the Transportation of Dangerous Goods and the De- 
ter of Transportation’s Title 49 CFR and the 

inal Rulings published in the Federal Register, Vol. 55 
on 21 Dec 90. The container has conformed to the 
POP performance requirements; i.e., the container 
a," retained its contents throughout the spec- 
ified tests. 


158,960 

AD-A237 873/5/GAR PC A02/MF A01 
Naval Weapons Station, Colts Neck, NJ. 
Performance Oriented Packaging Testing of Tank, 
Cartridge, 3-inch, Mk 5 Mod 1 for Packing Group I! 
Solid Hazardous Materials. 

Final rept. 

E. Wu. 21 Jun 91, 10p DOD/POPHM-NADTR91015 


Qualification tests were performed to determine 
whether the in-service MK 5 Mod 1 3-Inch Cartridge 
Tank (Dwg 300428) could be utilized to contain proper- 
ly dunnaged solid type hazardous materials weighing 


up to a gross weight of 15.9 kg (35 pounds). The tests 
were conducted in accordance with Performance Ori- 
ented a (POP) requirements specified by the 
United Nations Recommendations on the Transporta- 
tion of Dangerous Goods and the Department of 
Transportation’s Title 49 CFR and the Final Rulings 
published in the Federal Register, Vol. 55 on 21 Dec 
90. The tank has conformed to the POP performance 
requirements; i.e., the tank successfully retained its 
contents throughout the specified tests. 


158,961 


AD-A237 874/3/GAR PC A02/MF A01 
Naval Weapons Station, Colts Neck, NJ. 
Performance Oriented Packaging Testing of Mk 7 
Mods 0, 1, 2, 3 Smokeless Powder Jei ins for 
Packing Group II Solid Hazardous Materials. 

Final rept. 

E. Wu. 17 Jun 91, 99 DOD/POPHM-NADTR91009, 


Qualification tests were performed to determine 
whether the in-service Mk 7 Mod 0 Smokeless Powder 
Jerrican could be utilized to contain properly dunnaged 
solid type hazardous materials weighing up to a gross 
weight of 69.8 kg (154 pounds). The test were con- 
ducted in accordance with Performance Oriented 
hem gf (POP) requirements specified by the United 
Nations Recommendations on the Transportation of 
Dangerous Goods and the Department of Transporta- 
tion’s Title 49 CFR and the Final Rulings published in 
the Federal Register, Vol. 55 on 21 Dec 90. The jerri- 
can has conformed to the POP performance require- 
ments; i.e., the jerrican successfully retained its con- 
tents throughout the specified tests. 


158,962 


AD-A237 875/0/GAR PC A02/MF A01 
Naval Weapons Station, Colts Neck, NJ. 
Performance Oriented Packaging Testing of Con- 
tainer, ae | and Storage, Mk 129 Mod 0 for 
Packing Group Il Solid Hazardous Materials. 

Final rept. 

J. M. Dwyer. 19 Jun 91, 8p DOD/POPHM- 
NADTR91013, 


Qualification tests were performed to determine 
whether the in-service Mk 129 Mod 0 Shipping and 
storage Container could be utilized to contain properly 
dunnaged solid type hazardous materials ey up 
to a gross weight of 24.9 kg (77 pounds). The tests 
were conducted in accordance with Performance Ori- 
ented fren a | (POP) requirements specified by the 
United Nations Recommendations on the Transporta- 
tion of Dangerous Goods and the ment of 
Tran tion’s Title 49 CFR and the Final Rulings 
published in the Federal Register, Vol. 55 on 21 Dec 
90. The container has conformed to the POP perform- 
ance requirements; i.e., the container successfully re- 
tained its contents throughout the specified tests. 


158,963 


DE91011765/GAR PC A06/MF A02 
Sandia National Labs., Albuquerque, NM. 

User’s manual for SRS88: Site Ranking System for 
chemical and radioactive waste. 

R. P. Rechard, G. F. Wilkinson, and J. D. Schreiber. 
Mar 91, 124p SAND-87-2815 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
- Original copy available until stock is exhaust- 


This report describes the use of the computer code 
SRS88. SRS88 implements the Site Ranking System, 
SRS, developed by Sandia National Laboratories. The 
purpose of SRS was to rank old hazardous waste sites 
according to the relative human health risk they posed, 
using readily available site data. Although SRS was de- 
veloped as a ranking scheme using hand calculations, 
SRS88 facilitates use of the SRS procedure by reduc- 
ing computational errors (e.g., eliminating arithmetic 
and round-off errors) and by accessing an EPA data 
base of chemical properties. 19 refs., 12 figs., 8 tabs. 
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DE91012191/GAR PC A04/MF A01 
Department of Energy, Washington, DC. Office of En- 
vironmental Restoration and Waste Management. 





Lanpemae pian for technology integration pro- 
rams, of Technol Development. 
lay 91, 60p DOE/EM-0011- 


This long-range plan describe the Technology Integra- 
tion Programs (TIP) that support the mission of the 
Office of Technol Development (OTD), within the 
US Department of Energy’s (DOE) Office of Environ- 
mental Restoration and Waste Management (EM). TIP 
will provide the structure to facilitate applications of in- 
novative environmental technologies through collabo- 
rative partnerships with US industry, the National lab- 
oratories, other Federal agencies, universities, and ap- 
propriate international participants. The TIP mission is 
to transfer information, knowledge, concepts, and 
technology in, out, and among interested users. The 
TIP will provide the structure to infuse faster, better, 
safer, and cheaper technology across DOE sites to ac- 
complish its 30-year clean-up goal, while maintaining 
and achieving compliance. In addition, TIP will suc- 
cessfully transfer OTD-developed environmental tech- 
nology to potential users. 8 refs., 9 figs., 4 tabs. 


158,965 
DE$1012276/GAR PC A03/MF A01 
Department of Energy, Washington, DC. Office of En- 
ocneiney preety Management. 
Integra inch FY 1991 ram 
in, Office of Technology Dev: t. ‘ai 
jay 91, 41p DOE/EM-0012P 


The US Department of Energy (DOE) is committed to a 
30-year goal to clean up and restore the environment 
at its nuclear sites. The Office of Technology Develop- 
ment (OTD) was established to help achieve this goal. 
Its mission is to rapidly develop and apply existing and 
innovative environmental restoration and waste man- 
agement technologies in a way that meets applicable 
regulations. This ment provides an overview of 
the Technol Integration Programs (TIP) that sup- 
port the mission the Office of Technology Develop- 
ment (OTD), Environmental Restoration and Waste 
Management (EM), US Department of Energy (DOE). 
It serves as a guide for the TIP for FY 91. This plan has 
been discussed with the field at complex-wide man- 
agement meetings and comments have been incorpo- 
rated. The TIP were established to facilitate applica- 


tions of technologies through collaborative partnershii 
with US industry, the National laboratories, other Fed- 
eral Agencies, universities, and appropriate interna- 
tional participants. 6 refs., 4 figs., 1 tab. 


158,966 

DE91013221/GAR 

EG and G Idaho, Inc., Idaho Falls. 
De of ed 


Vv prog 
ronmental restoration/waste management at two 
Department of Energy sites. 
R. J. Harrison, W. J. Toth, and T. H. Smith. 1991, 
10p EGG-M-91064 
Contracts ACO07-761D01570, ACO7-861D12584 
Waste management ‘91, Tucson, AZ (USA), 24-28 Feb 
bog Speen by Department of Energy, Washing- 
ion, DC. 


Availability of appropriately educated personnel is per- 
haps the greatest obstacle faced by the nation in ad- 
dressing its waste management and environmental 
restoration activities. The US Department of ronal 
(DOE) Idaho National Engineering Laboratory (INEL) 
and the DOE Grand Junction, Colorado, Projects 
Office (GJPO) have developed two educational degree 
programs that respond to the human resource needs 
of the environmental restoration/waste management 
effort in ways that reflect the a and cultur- 
al diversity at the two sites. The INEL has worked with 
the University of Idaho and Idaho States University to 
develop a set of master’s degree programs focusing 
on waste management and environmental restoration. 
GJPO has developed an associate degree program 
and is developing a baccalaureate program in environ- 
mental restoration with Mesa State College. The de- 
velopment of these two programs was coordinated 
through the INEL University Relations Committee. 
They were conceived as parts of an overall effort to 
provide the human resources for environmental resto- 
ration and waste management. The background, need, 
and development of these two programs are present- 
ed, as well as information on associated industry par- 
ternships, employee scholarship programs, and plans 
for integration and articulation of curricula. 3 refs. 
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DES1013380/GAR 
Los Alamos National Lab., NM. 


PC A03/MF A01 
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Transportable GC/ion trap mass spectrometry for 
trace field sis of inic compounds. 

C. P. Leibman, D. Dogruel, and E. P. Vanderveer. 
1991, 21p LA-UR-91-1764, CONF-910278-8 

Contract W-7405-ENG-36 

International symposium on field screening methods 
for hazardous wastes and toxic chemicals (2nd), Las 
Vegas, NV (USA), 12-14 Feb 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A transportable purge and trap/GC/MS based on the 
Finnigan lon Trap Detector (ITD) has been developed 
at Los Alamos National Laboratory for the identifica- 
tion and quantification of volatile organic compounds 
present at chemical waste sites. This instrumentation 
is being evaluated for use to support environmental 
surveillance and the characterization/clean-up of haz- 
ardous waste sites. A custom purge and trap/GC sam- 
pling system was integrated with a modified ITD to 
achieve instrument operation consistent with field ac- 
tivities. The sampling system is controlled by an ancil- 
lary microprocessor designed at Los Alamos National 

ratory. The instrument is extensively automated 
and can be operated with minimal training. Instrument 
operation transparent to the field user has been 
achieved by integrating sampling system control soft- 
fon. with the operating software of the ITD. 3 refs., 7 


158,968 

DE91013449/GAR PC A07/MF A02 
Urban Consortium for Technology Initiatives, Washing- 
ton, DC. Energy Task Force. 

H hazardous waste: Implementation of a 


. Kissman. Jul 89, 130p DOE/IR/05106-T154 
Contract FG02-781R05106 


Sponsored by Department of Energy, Washington, DC. 


Improper disposal of household hazardous wastes in 
the solid or liquid waste stream can cause serious en- 
vironmental — Many local governments in 
Washington State and throughout the country are at- 
tempting to prevent these problems by diverting 
hold hazardous wastes from municipal waste 
streams. Diversion requires several steps. first is 
to make the public aware that household hazardous 
wastes are an environmental problem and require spe- 
cial disposal methods. The second is to provide appro- 
priate and accessible disposal options. This project 
addresses the second step. Under this project, a col- 
lection facility was developed at the City of Seattle 
South Transfer Station. Implementation involved site 
and facility design, equipment purchase, disposal con- 
tract negotiation, hiring and training of staff, develop- 
ment of waste handling protocols and standard operat- 
ing procedures, and a The City of Seattle 
for Long-range ont (OLP) and the Solid Waste 
Utility were responsible for the project. The facility con- 
sists of a prefabricated hazardous materials storage 
container, surrounding area and access roads. House- 
hold hazardous wastes are brought to the facility by 
the public. The wastes are sorted and packed into ap- 
propriate categories by specially-trained staff and 
picked up by a permitted hazardous waste handler for 
disposal. The facility opened for business on October 
25, 1988, for three days each week. Between October 
25, 1988 and March 15, 1989, 500 householders 
brought 230 barrels of waste material, of which 
229 barrels have been disposed of. Although problems 
with waste sorting and space constraints have arisen, 
generally, the facility has run smoothly and the project 
can be regarded as a success. 15 refs., 23 figs., 8 tabs. 


158,969 

DE91013450/GAR PC A04/MF A01 
Albuquerque General Services Dept., NM. Resource 
Management Div. 

Hazardous waste as an manager’s issue. 
Urban Consortium E Task Force. 

Dec 88, 72p DOE/IR/05106-T155 

Contract FG02-781R05106 

Sponsored by Department of Energy, Washington, DC. 


Environmental Protection Agency (EPA) regulations 
have brought municipalities into the hazardous waste 
arena as small quantity generators (SQG). As a SQG, 
there are certain eeeuieen which must be followed 
to comply with hazardous waste regulations. This 
project examines municipal operations to identify po- 
tential hazardous materials which are directly related 
to the production and consumption of energy. Proper 
methods of managing these materials have been ex- 
amined. Guidelines have been developed to assist the 
local energy manager in establishing policies for 


158,972 


Solid Wastes Pollution & Control 


proper hazardous waste handling and disposal. With 
the effort to deliver low cost and wise use of energy, 
the local energy 
pena me and . te 
ing, for example, requires an understanding of boilers 
and steam distribution systems. This is mentioned be- 
cause boilers and their stacks have to be cleaned 
along with chemical treatment of heat exchangers. 
Many of the solvents used in this process are “listed” 
hazardous materials. The same is true for engine de- 
greasers, antifreeze, hydraulic fluids and other materi- 
als used in the everyday operation of a vehicle fleet. 
Waste-to-energy plant operators have discovered that 
once the air pollution was solved something 
had to be done with the stack residue. Also, hazardous 
materials were found in the resulting ashes. Even if the 
hazardous materials are somehow identified and sepa- 
rated from the waste stream, they then require proper 
i mentioned examples are a few of 
managers. This 
project presents nd accept- 
ed solutions for local energy managers to utilize in for- 
mulating policy. 33 refs. 


158,970 


DE91013452/GAR PC A05/MF A01 
Hennepin County Dept. of Environment and Energy, 
MN. 


D. A. Seeberger. 1991, 76p DOE/IR/05106-T157 
Contract FG02-781R05106 
Sponsored by Department of Energy, Washington, DC. 


In 1985, Hennepin County entered into an agreement 
with Hennepin Energy Resource Co., Ltd. for the con- 
struction and operation of a 1000-ton-a-day waste-to- 
energy facility. In an effort to ensure that the new incin- 
erator operates as safety as possible, Hennepin 
County is currently examining various of re- 
moving unacceptable materials from the waste 
stream; household hazardous wastes (HHW) are one 
stream being considered for diversion. As with any 
new program, a number of policy and design issues 
must be addressed prior to implementing a permanent 
HHW collection system. In an effort to address these 
questions and share information from its e: Nnces, 
Hennepin County applied for, and was aw agrant 
from the Urban Consortium Energy Task Force. The 

rant research plan detailed a three-phase approach 
for developing and implementing a HHW collection. In 
phase one, the County examined ining issues af- 
fecting program ign and drafted a set of recom- 
mendations that inci establishing a pilot collection 
program in Phase 2. This report describes the results 
from the first phase of the project grant, moving from a 
broad examination of what HHW is, to detailed findings 
from surveys and focus groups addressing county resi- 
dents’ needs and opinions about a specialized HHW 
disposal system. 30 refs., 3 tabs. 


158,971 


DE91013465/GAR PC A14/MF A03 
Bonneville Power Administration, Portland, OR. 
Economics of residue 


Progress rept. 
D. C. Hempill. 9 Mar 89, 311p DOE/BP/66089-T1 
Contract AC79-87BP66089 


The Kinzua Forest Residues Utilization Study was 
sponsored by DOE and the Kinzua Corporation, with 
the objectives of testing and analyzing forest residue 
recovery systems. The ch to the study was to 
identify the best candidate systems for reducing costs, 
determine the characteristics and economics of exist- 
ing residue treatment systems (including wasting the 
residues), analyze and recommend improvements to 
the existing methods, and examine policy issues. 
Policy issues include examination of fuel resources, 
environmental impacts, mitigation of those impacts, 
timber management, recommendations concern- 
ing these policy issues. The project findings are most 
applicable to the Kinzua operation but may be applied 
to other comparable Intermountain operations. 87 
refs., 27 figs. (ERA citation 16:019879) 
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DE91013668/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
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Computer modeling of ceramic melters to assess 
—_—_ of process and design variables on per- 
lormance. 


L. L. Eyler, M. L. Elliott, D. L. Lessor, and P. S. 
Lowery. May 91, 30p PNL-SA-19418, CONF- 
9104261-4 


Contract AC06-76RL01830 
International symposium on ceramics in nuclear and 
hazardous waste management (5th), Cincinnati, OH 
(USA), 29 Apr - 3 May 1991. Sponsored by Department 
of Energy, Washington, DC. 


Results of numerical modeling of the melt pool of high- 
level liquid waste vitrification melters which demon- 
Strate impact of design variables are presented. They 
are in support of programs to evaluate melter oper- 
ation characteristics and performance. Included are in- 
vestigations into power skewing and alternating cur- 
rent electric field phase angle in a dual electrode pair 
reference design. Power skewing, the ratio of upper- 
to-lower electrode pair power, can lead to stratification 
which may enhance heating of the cold cap regions, 
but may also enhance development of a aces tee. 
Phase angle between alternating current fields affects 
joule heat and temperature fields. In a three-electrode, 
sloped-bottom advanced design, bimodal convective 
meng | is investigated to assess impact of perturba- 
tions. Electrode cooling and asymmetries of the cold 
cap and exterior boundaries can affect melt convec- 
tive pattern which in turn may impact mixing uniformity, 
cold cap heat transfer, and development of sludge 
layers. 8 refs., 9 figs. 


158,973 

DE91013791/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

In situ vitrification: Process and products. 

C. Kindle, and S. Koegler. Jun 91, 27p PNL-SA- 
18820, CONF-910659-24 

Contract ACO06-76RL01830 

Annual meeting and exhibition of the Air and Waste 
Management Association (AWMA) (84th), Vancouver 
(Canada), 16-21 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 


In situ vitrification (ISV) is an electrically powered ther- 
mal treatment process that converts soil into a chemi- 
Cally inert and stable glass and crystalline product. It is 
similar in concept to bringing a simplified glass manu- 
facturing process to a site and operating it in the 
ground, using the soil as a glass feed stock. Gaseous 
emissions are contained, scrubbed, and filtered. When 

process is completed, the molten volume cools 
producing a block of glass and crystalline material that 
resembles natural obsidian commingled with crystal- 
line phases. The product passes US Environmental 
Protection Agency (EPA) leach resistance tests, and it 
can be classified as nonhazardous from a chemical 
hazard perspective. ISV was develo by the Pacific 
Northwest Laboratory (PNL) for the US Department of 
Energy (DOE) for application to contaminated soils. It 
is also being adapted for applications to buried waste, 
underground tanks, and liquid yo sites. ISV’s 
then-year development period has included tests on 
many different site conditions. As of January 1991 
there have been 74 tests using PNL’s ISV equipment; 
these tests have ranged from technology development 
tests using nonhazardous conditions to hazardous and 
radioactive tests. 2 refs., 6 figs., 7 tabs. 


158,974 
DE91014043/GAR PC A03/MF A01 
— Dept. of Energy and Natural Resources, Spring- 


Recovery of coal fines from preparation plant ef- 
fluents. Technical report, December 1-February 
28, 1991. 
Progress rept. 
Vv. Ay 2 L. Khan, and D. Yang. 1991, 24p DOE/ 
PC/90176-T31 

Contract FG22-90PC90176 

Sponsored by Department of Energy, Washington, DC. 


The objectives of this project are to test and demon- 
strate the feasibility of recovering coal fines which are 
currently dispo: of with plant effluent streams, in 
order to produce a fine clean coal product. This prod- 
uct can then be blended with the coarse clean coal 
from the preparation plant. Recovery of coal from the 
effluent stream samples will be effected by means of 
Michigan Technological University’s static tube flota- 
tion process. This process has been successfully dem- 
onstrated on a number of raw coals to reject 85% of 
the pyritic sulfur and recover 90% of the combustible 
matter. The process parameters will be modified so 
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that this technology can be applied to preparation 
plant effluents in order to recover a low-ash, low-sulfur 
clean coal that is, at a minimum, compatible with the 
quality of the clean coal currently produced from the 
preparation plant. The main activities during this period 
were setting up the static tube test unit to conduct the 
experimental work as outlined in the project work plan. 
The first of four effluent slurry samples collected from 
four operating Illinois preparation plants was tested at 
Michigan Technological University. The first batch of 
tests resulted in a clean coal containing 7.5% ash at 
94.5% combustible matter recovery. Another test 
aimed at lowering the ash further analyzed at 3.0% 
ash and 0.92% total sulfur. In addition, analyses of 
particle size distribution and sink-float testing of the 
+200 mesh material were undertaken as a part of the 
effluent characterization work. 5 tabs. 


158,975 

DE91014153/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Final report for the Idaho National Engineering 
Laboratory Central Facilities Area Landfill 2. 

M. H. Doornbos, M. E. Morgan, and J. M. Hubbell. 
Apr 91, 40p EGG-WTD-9408 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


This report summarize activities completed during FY- 
88 through FY-91 for the US Department of Energy’s 
(DOE’s) Hazardous Waste Remedial Actions Program 
(HAZWRAP) at the Idaho National Engineering Labo- 
ratory (INEL) Central Facilities Area (CFA) Landfill 2. 
The objectives of this program are to demonstrate new 
technologies or innovative uses of existing technol- 
ogies for the identification and remediation of hazard- 
ous wastes within a municipal-type landfill. The site 
was chosen as a candidate site because it represents 
a problem typical of both DOE and public landfills. The 
HAZWRAP Technology Demonstration Project began 
at the INEL CFA Landfill 2 in 1987. During character- 
ization and identification activities, several organic 
“hotspots” or anomalies were identified. Proposals 
were then solicited from the private sector for innova- 
tive technologies to remediate the isolated areas. Re- 
mediation was planned to be implemented using hori- 
zontal wells installed underneath a portion of the land- 
fill. These innovative technologies and the well instal- 
lation were planned to support the current goals of the 
DOE and the Environmental Protection Agency to treat 
hazardous waste in place. 2 refs., 2 figs., 2 tabs. 
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158,976 
DES1014155/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Devel nt of technology to treat and dispose 
of fish farm waste. Annual report, FY 1990. 

Hg y rept. 

R. P. Breckenridge, G. L. Olson, R. M. Lugar, and J. 
S. Irving. Oct 90, 40p EGG-EST-9558 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


The objective of this project was to evaluate and test 
solids removal techniques from wastewater and 
sludge disposal ——a for the fish farming indus- 
try of southern Idaho. This work provided scientists 
and engineers from the Department of Energy’s Idaho 
National Engineering Laboratory (INEL) opportunities 
to: explore and promote the conversion of a waste 
product to an energy source (i.e., fertilizer) and expand 
knowledge in the treatment of low strength 
wastewaters that affect the quality of water resources. 
Specifically, our concern was the removal and utiliza- 
tion of solids that could pollute surface waters. This 
project was a collaborative effort between the Idaho 
Aquaculture Association (IAA), the College of South- 
ern Idaho (CSI), state and federal agricultural agen- 
cies, and state universities. 40 refs., 8 figs., 1 tab. 


158,977 
DE91014158/GAR PC A09/MF A02 
EG and G Idaho, Inc., Idaho Falls. 
Nonradiological Liquid-Effiluent Monitoring Pro- 
= FY 1991 first-quarter report. 

rogress rept. 


L. J. fom Fo oF and T. R. Meachum. May 91, 
189p EGG-ESQ-9674 

Contract AC07-761D01570 

Sponsored by Department of Energy, Washington, DC. 


A monitoring program for nonradioactive parameters 
and pollutants in liquid effluents was initiated in Octo- 
ber 1985 for facilities operated by EG&G Idaho, Inc., 
for the US Department of Energy (DOE) at the Idaho 


National Engineering Laboratory (INEL). Monitoring re- 
sults for 12 liquid-effluent streams from first quarter 
fiscal year 1991 (October 1990 through December 
1990) are presented. 5 tabs. 


158,978 

DE91014164/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Low-level and mixed waste incinerator survey 


report. 

E. C. Garcia. Oct 88, 75p EGG-LLW-8269 

Contract ACO07-761D01570 

Sponsored by Department of Energy, Washington, DC. 
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The Low-Level and Mixed Waste Survey Task was ini- 
tiated to investigate and document current and 
planned incinerator facilities in the Department of 
Energy Defense Programs (DOE-DP) system. A survey 
was mailed to the DOE field offices requesting infor- 
mation regarding existing or planned incinerator facili- 
ties located under their jurisdiction. The information re- 
quested included type, capacities, uses, costs, and 
mechanical description of the incinerators. The results 
of this survey are documented in this report. Nine sites 
responded to the survey, with eight sites listing nine 
incineration units in several stages of operations. The 
Idaho National Engineering Laboratory listed two oper- 
ational facilities. There are four incinerators that are 
planned for start-up in 1991. Of the existing inciner- 
ators, three are used mostly for low-level wastes, while 
the planned units will be used for low-level, mixed, and 
hazardous wastes. This report documents the current 
state of the incineration facilities in the DOE-DP 
system and provides a preliminary strategy for man- 
agement of low-level wastes and a basis for imple- 
menting this strategy. 5 refs., 4 figs., 14 tabs. 


158,979 
DE91014249/GAR PC A03/MF A01 
Oak Ridge Y-12 Plant, TN. 

Ultrasonic cleaning of depleted uranium material 
as an alternative to nitric acid cleaning. 

L. E. Frye, and C. B. Senviel. 28 May 91, 16p Y/WP- 
0002 


Contract AC05-840S21400 
Sponsored by Department of Energy, Washington, DC. 


Nitric acid is used to clean depleted uranium in the 
form of cast billets, and cast and wrought parts in the 
processing cycle and is the largest contributor of 
waste to the West End Treatment Facility (WETF). An 
estimated 27,000 gallons of liquid and 75 to 95% of all 
uranium received was sent to the WETF for processing 
from this facility in our baseline year. Because wrought 
parts account for the largest throughput at the nitric 
acid facility, an alternative cleaning method for these 
parts was examined first. Test results on the first part 
type from the wrought family showed ultrasonic clean- 
ing to be an effective cleaning method. Since the ge- 
ometry for this part presented the most difficulty in 
terms of ultrasonic cleaning, the entire wrought family 
is expected to be moved from the nitric acid facility to 
the ultrasonic cleaning facility. As a result, there will be 
an 83% reduction part throughput at the nitric acid fa- 
cility which corresponds to a significant decrease in 
wastes sent to the WETF and a reduction in the gen- 
eration and associated costs of waste overall. This 
change also eliminated two building moves involving 
two RAD areas resulting in a part movement reduction 
of approximately 25% which is a significant cost sav- 
ings. 


158,980 
DE91014630/GAR PC A99/MF A06 
Department of Energy, Richland, WA. Richland Oper- 
Tier or nd hazardous chemical i 

r Two ey a is in- 


ventory (1990). ind Amendments and Reau- 
thorization Act Tite il, Section 312. 
Mar 91, 670p DOE/RL-91-02 


This document contains the 1990 Two Tier Emergency 
and Hazardous Chemical Inventory. Submission of this 
Tier Two form (when requested) is required by Title 3 
of the Superfund Amendments and Reauthorization 
Act of 1986, Section 312, Public Law 99--499, codified 
at 42 U.S.C. Section 11022. The purpose of this Tier 
Two form is to provide State and local officials and the 
public with specific information on hazardous chemi- 
cals present at your facility during the past year. 


158,981 


DE91014684/GAR PC A03/MF A01 





Westinghouse Hanford Co., Richland, WA. 

Hanford Site waste minimization and pollution pre- 
vention awareness program plan, May 1991. 

1991, 43p DOE/RL-91-31 

Contract ACO6-87RL10930 

Sponsored by Department of Energy, Washington, DC. 


The purpose of this plan is to establish the Hanford 
Site Waste Minimization Program. The plan specifies 
activities and methods that will be employed to reduce 
the quantity and toxicity of wastes generaied at the 
site. A waste minimization program is an organized, 
comprehensive, and continual effort to systematically 
reduce waste generation. The Hanford Site Waste 
Minimization Program is designed to eliminate or mini- 
mize pollutant releases to all environmental media 
from all aspects of the site’s operations and offers in- 
creased protection of public health and the environ- 
ment. These efforts also yield the following additional 
benefits: reduce waste management and compliance 
costs; reduce resource usage; improve product yields; 
reduce or eliminate inventories and releases of haz- 
ardous chemicals reportable under the “Emergency 
Planning and Community Right-to-Know Act”; and 
reduce or eliminate civil and criminal liabilities under 
environmental laws. The program reflects the goals 
and policies for waste minimization of this organization 
and represents an ongoing effort to make waste mini- 
mization part of the site’s operating philosophy. In ac- 
cordance with DOE policy, a hierarchical press to 
waste reps aang has been adopted and is applied 
to all types of waste. 11 refs., 3 figs. 


158,982 

DE91014716/GAR PC A99/MF E08 
Department of Energy, Richland, WA. Richland Oper- 
ations Office. 

2101-M Pond closure plan. Revision 1. 

Mar 91, 786p DOE/RL-88-41-Rev.1 

Portions of this document are illegible in microfiche 
products. 


This document describes activities for the closure of a 
surface impoundment (2101-M Pond) operated by the 
US oy pp of Energy--Richland Operations Office 
(DOE-RL) and co-operated by the emg ea Han- 
ford Company (Westinghouse Hanford). Although the 
US Government holds legal title to this facility, the 
DOE-RL, for the purposes of defining Resource Con- 
servation and Recovery Act of 1976 (RCRA) facilities, 
is considered the legal owner of the facility under exist- 
ing US Environmental Protection Agency (EPA) inter- 
ge regulations (EPA 1986f). The 2101-M Pond will 

closed in accordance with the requirements of the 
Hanford Federal Facility Agreement and Consent 
Order. 90 refs., 30 figs., 28 tabs. 


158,983 

DE91014821/GAR PC A05/MF A02 
Battelle Pacific Northwest Labs., Richland, WA. 
Single-shell tank constituent rankings for use in 
preparing waste characterization plans. 

J. G. Droppo, J. W. Buck, J. S. Wilbur, D. L. Strenge, 
and M. D. Freshley. Jun 91, 100p PNL-7572 
Contract ACO6-76RL01830 

A research report for Westinghouse Hanford Compa- 
a Sponsored by Department of Energy, Washington, 


Waste characterization efforts for underground single- 
shell tanks (SSTs) containing chemical and radioactive 
mixed wastes at the US Department of Energy’s (DOE) 
Hanford Site are currently under way. As a component 
of this effort, an analysis was conducted to give a | 
liminary ranking of possible constituents in the SST 
waste and provide data for establishing detection limit 
requirements for the SST characterization effort. 
These SST constituent rankings were based on a rela- 
tive comparison using potential human health impacts 
modeled using a hypothetical exposure scenario. This 
modeling effort used preliminary estimates of the SST 
inventories, simplified estimates of constituent release 
rates and environmental transport, a hypothetical 
usage location, and a standard Hanford exposure sce- 
nario. The results of this evaluation are SST constitu- 
tents for each of six groups of SSTs ranked according 
to their relative potential for impacts. The relative rank- 
ings for different recharge rates at the tank farms were 
nearly equivalent. Sensitivity tests demonstrated that 
the rankings are influenced by changes in recharge 
and transport parameters. 45 refs., 18 figs., 2 tabs. 


158,984 
DES1014962/GAR 
Oak Ridge National Lab., TN. 


PC A04/MF A01 
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Development of an in-line grout meter for im- 
— quality control. Final report. 


oe rept. 

G. D. Del Cul, and T. M. Gilliam. May 91, 52p ORNL/ 
TM-11771 

Contract AC05-840R21400 

For Westinghouse Hanford Company. Sponsored by 
Department of Energy, Washington, DC. 


This report documents progress to date on the devel- 
opment of an in-line grout meter and demonstration of 
its applicability at operating temperature of 
50(degree)C. The grout meter, which is based on 
measurement of grout electrical resistance/capaci- 
tance, is intended to provide real-time measurements 
of grout mix ratio (ratio of dry-solids-blend materials to 
waste). 4 refs., 6 figs., 5 tabs. 


158,985 

N91-25842/6/GAR PC A02/MF A01 
Aerospatiale Aquitaine, St.-Medard-en-Jalles (France). 
Div. Systemes Strategiques et Spatiaux. 

Waste truction b 


jon by 4 
D. Cretenot, J. Vanrenterghem, M. Labrot, and D. 
Pineau. 1991, 8p REPT-911-430-123, ETN-91-99295 
Presented at Epri/Cmp Plasma Symposium, Palo Alto, 
CA, Mar. 1990. 


The use of arc plasma for waste destruction is ad- 
dressed. Types of treatable waste, processes for liquid 
and solid or pasty wastes, and the present state of 
these techniques in France are described. The effi- 
ciency of arc plasma technology in the destruction of 
liquid organochlorinated waste compounds in com- 
mercial size units, particularly mobile units, is demon- 
strated. Many trials with solid waste demonstrate that 
plasmas are a highly efficient solution. 


158,986 

PBS1-201673/GAR PC AO5/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
United States Environmental Prot n Agency 
Model CERCLA RD/RA Consent hb 

1991, 82p OSWER DIRECTIVE-9835.17 


The directive is a Guidance Document - Model Con- 
sent Decree (CERCLA RD/RA) to further support Sec- 
tions 106 and 107 of CERCLA. 


158,987 

PB91-215855/GAR PC A03/MF A01 
lowa Dept. of Natural Resources, Des Moines. 
Hazardous Waste Reduction Strategies: A Discus- 
sion and Recommendations for the General As- 


sembly. 
R. a Jan 91, 30p 


The 1989 Waste Minimization and Disposal Act 
(WMDA) mandates that the lowa Department of Natu- 
ral Resources (DNR) ‘shall work with generators of 
hazardous waste in the state to develop and imple- 
ment aggressive waste minimization programs.’ In re- 
sponse to this mandate, the Hazardous Waste Minimi- 
zation Advisory Committee composed of various in- 
dustry representatives was created by the DNR. The 
report includes a discussion of potential waste reduc- 
tion approaches and a set of recommendations for the 
General Assembly. The recommendations specify leg- 
islative action and departmental programs needed to 
foster pollution prevention within a competitive busi- 
ness environment and to achieve the statewide haz- 
ardous waste reduction goal of 25% by 1994. 


158,988 

PB91-218362/GAR PC A03/MF A01 
lowa Dept. of Natural Resources, Des Moines. 
Infectious Waste Ma tion Inven- 
tory, Treatment and Related Issues: A 
Report to the lowa General Assembly. 

S. A. Cahail. Jan 91, 45p 

See also PB89-162838. 


The lowa Department of Natural Resources was in- 
structed, by the 1989 lowa General Assembly, to con- 
duct an inventory of infectious waste generators in the 
state and the amounts of infectious waste they gener- 
ate. The inventory was to be completed and a report 
prepared by January 15, 1991. The report, as pre- 
pared, provides a brief discussion of recent regulatory 
activity at both the state and federal levels, the inven- 
tory of generators and the amount they generate, a 
discussion of available treatment capacity and ‘quality’ 
treatment capacity, and also a brief discussion of relat- 
ed issues which are impacting infectious waste man- 
agement in lowa. 
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158,989 


PB91-218370/GAR PC A06/MF A02 


lowa Dept. of Natural Resources, Des Moines. 
lowa’s Solid Waste Stream: Characterization and 
Management Strategy. A Report to the General As- 


R. W. Craggs, M. M. Wnuk, and L. J. Smith. Jul 90, 
106p 


The report contains a characterization of lowa’s solid 
waste stream and a strategy for managing each major 
component of the waste stream. Preparation of the 
report was mandated in lowa’s 1989 Waste Volume 
Reduction and Recycling Act which contains the state- 
wide waste reduction and recycling goals of 25% by 
1994 and 50% by the year 2000. The report is divided 
into two parts. The first part outlines lowa’s solid waste 
program, identifies for characterizing solid 
waste, and develops a solid waste characterization 
unique to lowa. The second part of the report identifies 
a strategy for managing the overall waste stream and 
strategies for managing the major components (paper, 
glass, plastics, metals, and compostable materials) of 
the waste stream. These strategies incorporate con- 
siderations ry all of bor Be tyre. —. reduction, 
management for recyclability, mark 

ment for recycled materials. Essential framework for a 
waste reduction and recycling program was identified 
to ensure the state’s waste reduction and recycling 
goals are achievable. Existing barriers to waste reduc- 
tion and recycling were also identified. 


158,990 

PB91-218396/GAR PC A08/MF A02 
lowa Dept. of Natural Resources, Des Moines. 

Annual Report on Abandoned or Uncontrolled 
Hazardous Waste Disposal Sites and Hazardous 
Waste Remedial Fund, 1990. 

1 Jan 91, 161p 

See also Appendix, PB91-218404 and PB90-173964. 


Section 455B.425 of the Code of lowa requires the Di- 
rector of the of Natural Resources to give 
a full account to the Legislature and the Governor 
each January 1st regarding the Hazardous Waste Re- 
medial Fund. Section 455B.427 of the Code of lowa 
requires the Director of the Department of Natural Re- 
sources to transmit a report to the Legislature and the 
Governor each January 1st regarding those sites listed 
on the Registry of Abandoned or Uncontrolled Dispos- 
al Sites. A copy of the report must also be sent to the 
board of supervisors of every county containing a site. 
The report is intended to fulfill both of these obliga- 
tions. 


158,991 


PB91-218404/GAR PC A11/MF A03 
lowa Dept. of Natural Resources, Des Moines. 

Annual Report on Abandoned or Uncontrolled 
Hazardous Waste Disposal Sites and Hazardous 
Waste Remedial Fund, 1990. Appendix. 

1 Jan 91, 248p 

See also PB91-218396 and PB90-172222. 


Section 455B.425 of the Code of lowa requires the Di- 
rector of the it of Natural Resources to give 
a full account to the Legislature and the Governor 
each January 1st regarding the Hazardous Waste Re- 
medial Fund. Section 455B.427 of the Code of lowa 
requires the Director of the Department of Natural Re- 
sources to transmit a report to the Legislature and the 
Governor each January 1st regarding those sites listed 
on the Registry of Abandoned or Uncontrolled Dispos- 
al Sites. A copy of the report must also be sent to the 
board of supervisors of every county containing a site. 
The report is intended to fulfill both of these obligations 
and provides a brief toxicological profile of each haz- 
ardous substance. This includes human and environ- 
mental toxicity, environmental fate, and regulatory and 
advisory limits. The listed references in the summaries 
identify where to find more detailed and comprehen- 
sive information about the substances. 


158,992 

PB91-218941/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Quality Assurance Management Staff. 
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Importance of Quality for Collection of Environ- 
mental Samples. tng Implementing, and As- 
sessing Field Sampling Quality at CERCLA Sites. 
Conference paper. 

G. L. Johnson, and A. F. Haeberer. 26 Jun 91, 12p 
EPA/600/D-91/141 


The most neglected aspects of environmental data 
collection operations have been in the areas of sam- 
pling design and sample collection. For years, most 
major environmental data QA/QC efforts have fo- 
cused on the laboratory operations, with either the 
tacit assumption that sampling activities had been 
properly designed and implemented, or with very little 
attention given at all to the quality of field or sampling 
operations. Infrequent data quality analyses did result 
in the recognition that major error sources were un- 
doubtedly associated with the sampling components 
of environmental data collection. However, little was 
generally done to address or remedy these recognized 
data quality shortfalls. The paper will illustrate the im- 
portance of adequate planning, implementation, and 
assessment of field sampling work in the context of the 
Environmental Protection Agency’s Superfund pro- 
gram. 


158,993 

PB91-218966/GAR PC A02/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

MOUSE: A Computerized Uncertainty Analysis 
System. 

Journal article. 

A. J. Klee. c1990, 9p EPA/600/J-90/533 

Pub. in Hazardous Waste and Hazardous Materials, v7 
n4 p373-384, Fall 1990. See also PB90-172560. 


MOUSE (an acronym for Modular Oriented Uncertainty 
System) deals with the problem of uncertainties in 
models that consist of one or more algebraic equa- 
tions. It was especially designed for use by those with 
little or no knowledge of computer languages, pro- 
gramming or simulation. It is designed to be run on 
almost any personal computer, easy and fast to learn, 
and has all of the features needed for substantive un- 
certainty analysis. Moreover, a series of unique com- 
panion utility programs write much of the necessary 
computer code for the user, help in analyzing sample 
data to determine the probability distributions that best 
fit that data, check each program for errors in syntax, 
and assist in finding logical errors in the model that is 
subject to uncertainty. Some typical examples of the 
use of MOUSE within the U.S. Environmental Protec- 
tion Agency include: studying the migration of pollution 
plumes in streams, establishing regulations for hazard- 
—- in landfills, and estimating pollution control 
costs. 


158,994 
PB91-219097/GAR PC A03/MF A01 
AScl Corp., Athens, GA. 

New Methods for Modeling the Transport of Metals 
from Mineral Processing Wastes into Surface 
Waters. 

Journal article. 

K. P. Brown, and E. Z. Hosseinipour. c1991, 49p 
EPA/600/J-91/153 

Pub. in Jnl. of Environmental Science and Health, 
vA26 n2 p157-203 Feb 91. Sponsored by Environmen- 
tal Research Lab., Athens, GA. 


The estimation of contaminant fluxes into and within 
river basins is the aim of the research. These new 
methods for estimating contaminant loadings and fate 
on a comprehensive basin scale based on assembled 
subsite behaviors have been demonstrated for a col- 
lection of Superfund sites in the Upper Clark Fork 
River basin in Montana. This portion of the demonstra- 
tion illustrates a new set of techniques for estimating 
the overland and surface water movement of mine 
waste constituents. A linked assessment system--con- 
sisting of contaminant transformation, nonpoint source 
and groundwater mixing and transport, surface hydrol- 
ogy and erosion, and surface water quality models-- 
has been developed, written, tested, and applied at the 
site. Principal portions of the assessment system are 
described. The object of the project is to show the im- 
portance of comparing phenomenological hypotheses 
with field observations for large-scale exposure 
models. Graphs of the river copper concentration 
show a good fit between the measured and predicted 
concentrations at some stations, whereas substantial 
deviations from field measurements are observed at 
other stations oe course of the river. (Copyright 
(c) 1991 by Marcel Dekker, Inc.) 
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158,995 

PB91-219121/GAR PC A03/MF A01 

Environmental Protection Agency, Cincinnati, OH. Risk 

Reduction Engineering Lab. 

Development of BDAT Standards for RCRA 

Wastes. 

R. J. Turner. 1991, 15p EPA/600/D-91/134 

Presented at the Air and Waste Management Associa- 

ry = Meeting (84th), Vancouver, B.C., June 16- 
1, 1991. 


Treatment standards have been promulgated for 
those RCRA wastes subject to the land disposal re- 
strictions. The EPA identified 26 treatment technol- 
ogies which achieved significant reductions of the con- 
centrations for each waste’s constituents. The paper 
discusses these biological, thermal, and physical/ 
chemical technologies, the factors used by the Agency 
in defining the BDAT for the various RCRA wastes, 
and examples of treatment performance tests for the 
demonstrated technologies. 


158,996 

PB91-220293/GAR PC A99/MF A06 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
National Biennial RCRA Hazardous Waste Report, 


1987. 
8 Jul 91, 628p EPA/530/SW-91/061 


The U.S. Environmental Protection Agency (EPA) col- 
lects and maintains information about the generation, 
management, and final disposition of the nation’s haz- 
ardous waste regulated by the Resource Conservation 
and Recovery Act (RCRA). The Report presents infor- 
mation for 1987. Data from a total of 18,660 RCRA 
hazardous waste sites are included in the report. Of 
these, 17,677 were generators and 3,308 were treat- 
ment, storage or disposal facilities. Most sites that are 
treatment, storage or disposal facilities are also classi- 
fied as generators. 


158,997 

PB91-221994/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Resource Management Div. 

Alternative Financing for Solid Waste. General 
Proceedings, Region 4 Conference on Public-Pri- 
vate Partnerships. Held in Atlanta, Georgia on April 
19-21, 1989. 

Final rept. 

Jun 89, 62p 


The document includes proceedings from a financing 
solid waste conference held in Atlanta, GA. The focus 
of the meeting was how private sector involvement 
could help local governments meet their environmen- 
tal goals. It included general sessions on financing 
techniques, barriers to privatization and case studies. 


158,998 

PB91-222760/GAR PC A04/MF A01 
Government Industrial Development Lab., Hokkaido, 
Sapporo (Japan). 

Reports of the Government Industrial Develop- 
ment Laboratory, Hokkaido, Vol. 52, March 1991. 
c1991, 56p 

Text in Japanese with English abstracts. See also 
ad -222752.Portions of this document are not fully 
legible. 


Contents: Present Situation and Problems of Shredder 
Plants; Characterization of Shredder Wastes; Study on 
Analytical Equipment for Continuous Heating Value 
Measurement of Fuel Gas; Basic Research on Gasifi- 
cation of Shredder Waste; Basic Research on Absorp- 
tion of HCl; Design of Pilot Plant for Gasification of 
Shredder Waste; Pilot Plant Experiments of Gasifica- 
tion with Fluidized Bed Gasifier for Shredder Waste; 
Experiments on Power Generation by a Gas Engine; 
Total System of Shredder Waste Disposal and Cost 
Evaluation; Conciusions. 


158,999 

PB91-222802/GAR PC A03/MF A01 
Government Industrial Research Inst., Shikoku, Taka- 
matsu (Japan). 

Reports of the Government Industrial Research In- 
stitute, Shikoku, Vol. 22, No. 3, March 1991. 

c1991, 32p 

Text in Japanese with English abstracts. See also 
PB91-222794 and PB91-165266. 


Contents: 


Study of Breaking of Waste FRP Boats (Report 
4)--Automatic Cutting Using Grinder and 
Tipped Saw; 

Fruits Detecting Methods Using a PC-Based Color 
image Processing System--A Visual Sensor for 
the Agricultural Robots; 

Desorption of Lithium from Manganese Oxide 
Adsorbent with Ammonium Peroxodisulfate as 
an Eluent; 

Utilization of Cellulosic Wastes VI--Agglomeration 
Behavior of Primary Particles of 
Thermomechanical Pulp during Grinding. 


159,000 


PB91-223370/GAR PC A11/MF A03 
Mississippi Forest Products Utilization Lab., Mississip- 
pi State. 

On-Site Treatment of Creosote and Pentachlioro- 
phenal Sludges and Contaminated Soil. 

Research rept. Jan 88-Apr 90. 

G. D. McGinnis, H. Borazjani, D. F. Pope, D. A. 
Strobel, and L. K. McFarland. May 91, 239p EPA/ 
600/2-91/019 

Sponsored by Robert S. Kerr Environmental Research 
Lab., Ada, OK. 


Information is presented for quantitative evaluation of 
treatment potential for creosote and pentachloro- 
phenol (PCP) wood treating contaminants in soil sys- 
tems. The study was conducted in three phases: (1) 
Characterization, (2) treatability screening and (3) field 
evaluation. Data generated in phases 1 and 2 were dis- 
cussed in a previous EPA Report (EPA/-600/2-88- 
055). The report provides review of data generated 
during phases 1 and 2 plus discussion of data generat- 
ed during the two-year field evaluation study. Results 
from the three-phase study indicated that creosote 
contaminants, i.e., polycyclic aromatic hydrocarbon 
(PAH) compounds, and PCP are subject to degrada- 
tion in soil systems; loading rates and previous expo- 
sure of site soil to particular contaminants were identi- 
fied as important factors in determining rates of trans- 
formation for a particular site. Although populations of 
PAH and PCP acclimated organisms increased mark- 
edly when these compounds were applied to test soils, 
no correlation was found between microbial population 
levels and transformation rates for specific com- 
pounds of concern. Migration of compounds of interest 
was negligible except in a highly sandy soil from one of 
the eight sites for which column leaching studies were 
conducted. 


159,001 


PB91-223909/GAR 

SECOR, Inc., Montreal (Quebec). 
eee Industry Analysis: Biotechnology in the 
Waste Treatment Industry. 

Sep 89, 145p 

Sponsored by Industry, Science and Technology 
Canada, Ottawa (Ontario). 


PC A07/MF A02 


The study was undertaken on behalf of Industry, Sci- 
ence and Technology Canada. The document is divid- 
ed into nine chapters. This first chapter serves to intro- 
duce the study briefly and put the work into context. In 
the second chapter, we outline the size of the market 
for the waste treatment industry. Chapter three looks 
as the underlying forces which tend to increase the 
demand for waste treatment services. The fourth 
chapter looks at the structure of the Canadian waste 
biotreatment industry as indicated by contacts with 
companies listed in the Canadian Biotechnology In- 
dustry Sourcebook. This look at industry structure is 
extended in the following two chapters: in chapter five, 
with an overview of where biotechnology fits in with the 
publicly-held companies; in chapter six, with a sample 
of what some of the smaller, privately-held companies 
are doing under the innovative ‘SITE’ program in the 
U.S. The seventh chapter summarizes how biotechnol- 
ogy measures up to other technology options available 
to industry for treating waste. Chapter eight examines 
the public sources of waste biotreatment technology in 
Canada. In the ninth chapter, we summarize the out- 
look for biotechnology and its most promising applica- 
tions in the waste treatment industry. 


159,002 


PB91-224048/GAR PC A16/MF A03 
United Nations Environment Programme, Nairobi 
(Kenya). 





Solid Waste nt. Proceedings of the 
International Symposium on Solid Waste Manage- 
ment for Developing Countries. Held in Karisruhe, 
Federal Republic of Germany on September 26- 
October 7, 1983. 

C1987, 362p ISBN-92-807-11202 

Prepared in cooperation with Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.). 


The symposium held on 24 September to 7 October 
1983 brought together some 60 representatives of 
Governments, municipalities and other institutions in 
25 countries of Africa, Asia, and the Pacific, Europe, 
Latin America and the Caribbean, and West Asia. The 
symposium aimed at: information exchange among 
Participating countries on current policy, management, 
technological and operational practices in solid waste 
management and related environmental impacts; 
presentation of the Federal Republic of Germany’s ex- 
perience in solid waste management; in-depth exami- 
nation of current and new methods of waste manage- 
ment with special regard to their relevance to develop- 
ing countries; and identification of possible future co- 
operation in the area with emphasis on resource re- 
covery and — of solid waste and environmental 
conservation. The symposium gavped and developing 
countries. The papers are published here. 


159,003 

PB91-226340/GAR PC A03/MF A01 

Environmental Protection Agency, Cincinnati, OH. Risk 

Reduction Engineering Lab. 

Physical and Morphological Measures of Waste 
idification Effectiveness. 

W. E. Grube. 1991, 16p EPA/600/D-91/164 

Presented at the Air and Waste Management Associa- 

tion Annual tm Exhibition (83rd), Pittsburgh, 

PA., June 24-29, 1990. 


The paper describes and discusses physical testing to 
characterize wastes treated by the Soliditech cement- 
solidification/stabilization process. In addition, mor- 
phological measures included documented observa- 
tions and measurements of components of structure 
and form of the treated materials. The paper provides 
data to relate easily measured physical and morpho- 
logical properties with intensive chemical extraction 
and solute leachability information obtained from 
standardized tests. 


159,004 

PBS1-921337/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Hazardous Waste Operations and Emergency Re- 
sponse: Available Guidance. 

Fact sheet. 

Apr 91, 7p OSWER-9285.2-10FS 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The Environmental Response Team (ERT) at EPA de- 
veloped the Fact Sheet to alert interested parties to 
the availability of guidance material that will help em- 
ployers, employees, On-Scene Coordinators (OSCs), 
and Remedial Project Managers (RPMs) to better un- 
— and comply with the new HAZWOPER stand- 
ards. 


159,005 

PBS1-921341/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
ARARs Q’s and A’s: General Policy, RCRA, CWA, 
SDWA, Post-ROD Information, and Contingent 
Waivers. 

Fact sheet. 

Jul 91, 7p OSWER-9234.2-01FS-A 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


These ‘ARARs Q’s and A’s’ are part of a series of Fact 
Sheets that provide guidance on a number of question 
that arose in developing ARAR policies, in ARARs 
training session, and in identifying and complying with 
ARARs at specific sites. This particular Q’s and A’s 
Fact Sheet updates and replaces a Fact Sheet which 
was first issued in May 1989. 


159,006 
PBS1-921343/GAR PC A01/MF A01 


ENVIRONMENTAL POLLUTION & CONTROL 


Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Ri of Decision Update. Volume 6, 
Number 3, July 1991. 

Intermittent bulletin. 

Jul 91, 5p OSWER-9200.5-2161-VOL-6-NO-3 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The issue of the ROD Update summarizes recent 
policy concerning the baseline risk assessment and 
the delisting process. A current list of Regional Coordi- 
nators for both Fund Lead and Enforcement Lead sites 
is also provided. 


159,007 
PBS1-921416/GAR PC A12/MF A03 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 1): 
Kearsarge Metallurgical Corporation, way, NH. 
| Aa y — Action), September 1990. 

inal rept. 
28 Sep 90, 254p EPA/ROD/RO01-90/051 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The nine-acre Kearsarge Metallurgical site is an aban- 
doned foundry in the town of Conway, Carroll County, 
New Hampshire. The site is located within the 100- 
year floodplain of the Saco River. Pequawket Pond 
borders the site to the south. The site contains a drain- 
age pipe with four open-bottomed catch basins, two 
waste piles, a septic tank and leach field, and forested 
wetlands. A hydrologic study in 1982 revealed con- 
tamination of ground water in the upper aquifer under- 
lying the site, a potential drinking water source. The 

ecord of Decision (ROD) addresses both source con- 
trol and management of migration of the contaminated 
ground water plume. The primary contaminants of con- 
cern affecting the soil, debris, and ground water are 
VOCs including TCE; and metals including chromium. 


159,008 
PBS1-921417/GAR PC AOS/MF AO1 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial nearer. 
Su ind Record of Decision (EPA Region 2): 
Hooker-102nd Street Landfill, Niagara Falls, NY. 
try Remedial Action), September 1990. 

inal rept. 
26 Sep 90, 77p EPA/ROD/RO02-90/117 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 22-acre Hooker-102nd Street site is a former in- 
dustrial landfill in the city of Niagara Falls, Niagara 
County, New York. The site is adjacent to, and partially 
within the Niagara River’s 100-year floodplain. These 
studies and the Remedial Investigation (Ri) initiated in 
1984, identified contamination in ground water, onsite 
and offsite soil, rivershore sediment, and within a 
storm sewer. Additionally, the presence of a leachate 
plume of non-aqueous phase liquids (NAPLs) was dis- 
covered emanating from the landfill area. The Record 
of Decision (ROD) is the final remedy which addresses 
all of the contaminated media. The primary contami- 
nants of concern affecting the soil, sediment, and 
ground water are VOCs including benzene, TCE, and 
toluene; other organics including PCBs and phenols; 
and metals including arsenic. 


159,009 

PB91-921418/GAR PC A07/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 1): 
Beacon Heights Landfill Site, Beacon Falls, CT. 
(First Remedial Action), September 1990. (Supple- 
mental). 

Final rept. 

28 Sep 90, 129p EPA/ROD/R01-90/050 

See also PB86-134004. P 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 34-acre Beacon Heights Landfill site is on the 
northwest corner of an 82-acre property in Beacon 
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Falls, Connecticut. The ROD supplements the 1985 
ROD by resolving those determinations left open in the 
1985 ROD, including the manner and locations of 
leachate treatment/disposal; cleanup levels for soil 
deemed impracticable to cap in areas contiguous to 
the landfill; and the need for air pollution controls on 
the landfill gas vents. The primary contaminants of 
concern affecting the soil, ground water, surface 
water, and air are VOCs, including benzene, toluene, 
and xylene. 


159,010 


PB91-921420/GAR PC A17/MF A04 


Environmental Protection Agency, Washington, DC. 

Office of Emergency and Remedial Response. 

Superfund Record of Decision (EPA Region 1): Old 
La , VT. (Second Re- 


aredial Action, September 1990. 
Final rept. 

29 Sep 90, 399p EPA/ROD/RO01-90/033 

Portions of this documeni are not fully legible. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The Old Springfield Landfill site is a 27-acre inactive 
municipal/industrial landfill approximately one mile 
from the Springfield city center in Windsor County, Ver- 
mont. The site was closed in 1968, and subsequently 
sold and developed for use as a mobile home park. A 
nearby resident’s complaint about foul-smelling water 
prompted an investigation of the site by the State, 
which revealed VOC contamination in a nearby spring 
and the residential well. Operable unit one is docu- 
mented in a 1988 Record of Decision (ROD) which ad- 
dressed management of migration of the contaminat- 
ed seeps and ground water from the site and required 
that additional studies would be conducted to deter- 
mine the source control remedy for the site. The 
second operable unit ROD documents the source con- 
trol remedy, which addresses the risks associated with 
the inhalation of landfill gases and dermal contact with 
and ingestion of contaminated soil. The primary con- 
taminants of concern affecting the soil and ground 
water are VOCs including benzene, PCE, TCE, tolu- 
ene, and xylenes and other organics including PAHs 
and PCBs. 


159,011 


PB91-921421/GAR PC A10/MF A03 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 1): 
Stamina Mills Site, North Smithfield, Ri. (First Re- 
medial Action), September 1990. 

Final rept. 

28 Sep 90, 211p EPA/ROD/RO01-90/048 

Portions of this document are not fully — 

P. available on Standing Order, deposit ac- 
cams combed (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The five-acre Stamina Mills site is a former textile 
weaving and finishing facility in North Smithfield, Provi- 
dence inty, R Island. A portion of the site is 
within the 100-year floodplain and wetland area of the 
Branch River. The manufacturing process used clean- 
ing solvents, acids, bases and dyes for colozing, pesti- 
cides for moth proofing, and plasticizers to coat fab- 
rics. Mill process wastes were placed in a landfill 
onsite. EPA initiated three removal actions from 1984 
to 1990, including an extension of the municipal water 
supply to residents obtaining water from the affected 
aquifer; and treatment of two underground and one 
——— storage tanks, followed by offsite dis- 
posal. The Record of Decision (ROD) provides a final 
remedy and addresses both source control and man- 
agement of contaminated ground water migration at 
the site. The primary contaminants of concern affect- 
ing the soil, debris, sediment, and ground water are 
Vacs including TCE and PCE; other organics including 
pesticides; and metals including chromium. 


159,012 


PB91-921422/GAR PC A07/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
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Superfund Record of Decision (EPA oa 2): 
Sarney Farm, Amenia, Dutchess County, NY. (First 
anergy : Action), September 1990. 

inal rept. 
27 Sep 90, 137p EPA/ROD/RO02-90/124 
Portions of this document are not fully legible. 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 143-acre Sarney Farm site includes a former 5- 
acre landfill in Amenia, Dutchess County, New York. 
Land use in the area is agricultural and includes wet- 
lands. The site overlies a bedrock aquifer, which is cur- 
rently used as a drinking water source. In 1968, the 
portion of the site that included a 5-acre sanitary land- 
fill was purchased by Harris Haul-A-Way. Site studies 
by private parties have identified two trench areas 
used for hazardous waste disposal, and acting as lo- 
calized sources of onsite soil contamination. In both 
areas, soil contaminants have infiltrated into the onsite 
= water, but only in limited amounts. One of 

areas is addressed in the Record of Decision 
(ROD). The ROD addresses the remediation of onsite 
contaminated soil, debris, and ground water in two 
source areas. The primary contaminants of concern af- 
fecting the soil, debris, and ground water are VOCs in- 
Cluding toluene; other organics including pesticides; 
and metals including lead. 


159,013 

PB91-921423/GAR PC A05/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 2): Sci- 
entific Chemical Processing Site, Carlstadt, 
— County, NJ. (First Remedial Action), Sep- 
tember 1990. 


14 Sep 90, 93p EPA/ROD/R02-90/109 

Portions of this document are not ny legible. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 6-acre Scientific Chemical a site is a 
former chemical handling, treatment, and disposal fa- 
cility in Caristadt, Bergen County, New Jersey. The site 
is underlain by a system of three aquifers, all of which 
have been contaminated by the site. The Record of 
Decision (ROD) outlines an interim remedy for source 
control and management of contaminant migration 
while further study is conducted to find a suitable treat- 
ment technology for the onsite wastes. Future RODs 
will address final source and ground water remedial 
activities. The primary contaminants of concern affect- 
ing the soil and ground water are VOCs including ben- 
zene, PCE, phenols, TCE, toluene, and xylenes; organ- 
ics including PAHs, PCBs, and pesticides; metals in- 
cluding arsenic, chromium, and lead; and other inor- 
ganics. 


159,014 

PB91-921424/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA “» oo 2): 
Sealand Restoration Site, Town of Lisbon, St. Law- 
rence County, NY. (First Remedial Action), Sep- 
tember 1990. 

28 Sep 90, 60p EPA/ROD/R02-90/104 

Portions of this document are not —_ legible. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 210-acre Sealand Restoration site is a former 
liquid waste disposal and iy facility in the town of 
Lisbon, St. Lawrence County, New York. Both wetland 

land areas are onsite. In 1979, supposedly 
uncontaminated liquid peiroleum wastes and mineral 
oils were disposed of in several locations. In 1980, the 
State found Sealand to be in non-compliance by ac- 
cepting contaminated wastes, permits were revoked, 
and disposal operations ceased. From 1983 to 1984, 
the State conducted a remedial a that iden- 
tified several onsite areas of concern. The purpose of 
the ROD is to review the State action and to determine 
its appropriateness for reimbursement of costs from 
Superfund. A follow-up investigation will be conducted 
to determine the extent of ground water and wetlands 
contamination. A subsequent ROD will address these 
media, if deemed necessary. The primary contami- 
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nants of concern potentially affecting the soil and 
debris are VOCs including benzene, TCE, toluene, and 
xylenes; other organics including PCBs, and pesti- 
cides; and metals including chromium and lead. 


159,015 

PB91-921425/GAR PC A04/MF AO1 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 2): 
FAA Technical Center, Area 20A - Salvage Yard, 
Atlantic County, NJ. (First Remedial Action), Sep- 
tember 1990. 


Final rept. 

28 Sep 90, 54p EPA/ROD/R02-90/105 

Portions of this document are not a legible. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 5,000-acre FAA Technical Center site is 8 miles 
northwest of Atlantic City, in Atlantic County, New 
Jersey. The site is comprised of several installations 
including the Atlantic City International Air Terminal, 
the Upper Atlantic City Reservoir, and the facilities of 
the FAA Technical Center. A salvage yard (Area 20A), 
located southeast of the Atlantic City International Ter- 
minal, has been used for storing old aircraft parts, 
automobiles, scrap metal, and empty 55-gallon drums. 
Soil contamination of Area 20A by PCBs and VOCs 
has resulted from leaking and deteriorating drums that 
have been stored onsite. The primary contaminants of 
concern affecting the soil and ground water are VOCs 
including TCE and toluene; other organics including 
PCBs; and metals including chromium. The Record of 
Decision (ROD) addresses soil and ground water con- 
tamination. 


159,016 

PB91-921491/GAR PC A05/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 9): 
Louisiana-Pacific Corporation, Oroville, CA. (First 
Remedial Action), 1990 


) tem 3 
28 Sep 90, 77p EPA/ROD/RO09-90/053 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The Louisiana-Pacific (L-P) site is comprised of an 
active wood processing plant and a landfill in Butte 
County, Oroville, California. The plant and landfill are 
1/2 mile apart, separated by another Superfund site, 
the Koppers Company site. The plant rests on mine 
tailings created by dredge mining activities conducted 
from 1900 until 1969. Since 1970, plant activities have 
included log storage, and lumber production. In 1973, 
State investigations discovered PCP and various other 
contaminants in downgradient ground water and sur- 
face water, as well as, sawdust and wood waste at the 
plant and landfill. The Record of Decision (ROD) docu- 
ments an interim remedy and the need to collect addi- 
tional data on arsenic and formaldehyde levels on and 
near the site. The primary contaminants of concern af- 
fecting the soil and ground water are VOCs including 
toluene; organics including formaldehyde; and metals 
including arsenic, lead, and zinc. 


159,017 

PB91-921492/GAR PC A05/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 9): Ap- 
plied Materials, Inc., Superfund Site, Santa Clara, 
CA. (First Remedial Action), September 1990. 

28 Sep 90, 87p EPA/ROD/R09-90/054 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 9-acre Applied Materials site is an active equip- 
ment manufacturing facility in Santa Clara, Santa Clara 
County, California. The site is located within the San 
Tomas Aquino floodplain, and land use in the area is 
primarily light industrial, commercial, and residential. 
Shallow ground water at the site is a potential drinking 
water source. In 1984 and 1985, as part of interim 
onsite cleanup activities, Applied Materials excavated 
and removed underground tanks, piping, and more 
than 60 cubic yards of contaminated onsite soil, and 
installed an air stripping unit onsite to treat VOC-con- 


taminated ground water. The Record of Decision 
(ROD) provides a final remedy for contaminated onsite 
ground water at the Building 1 area. The primary con- 
taminants of concern affecting the ground water are 
VOCs including PCE, TCE, and 1,1,1-TCA. 


159,018 

PB91-921493/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 9): Op- 
erating Industries, Inc., Monterey Park, CA. (Third 
Remedial Action), September 1990 (Amendment). 
28 Sep 90, 31p EPA/ROD/RO09-90/055 . 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 190-acre Operating Industries site is an inactive 
municipal landfill in Monteray Park, California. Sur- 
rounding land use is primarily industrial, however, 
53,000 residences are located within three miles of the 
site. Onsite disposal activities began in 1948, and con- 
tinued until 1984. Wastes accepted at the landfill in- 
cluded household and organic refuse, scrap metal, 
non-decomposable inert solids, and liquid wastes. Two 
1987 Records of Decision (RODs) addressed site con- 
trol, monitoring, and leachate management. A third 
ROD, signed in 1988, addressed landfill gas migration 
control. The ROD amends the original 1988 landfill gas 
migration control ROD to include the addition of an up- 
graded landfill cap. The primary contaminants of con- 
cern affecting the air are VOCs including benzene, 
PCE, TCE, and toluene. 


159,019 

PB91-921495/GAR PC A06/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 2): 
Mannheim Avenue Dump Site, Galloway Township, 
Atlantic County, NJ. (First Remedial Action), Sep- 
tember 1990. 

Final rept. 

27 Sep 90, 118p EPA/ROD/RO2-90/112 

See also PB91-921400.Portions of this document are 
not fully legible. i 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 2-acre Mannheim Avenue Dump site is a former 
municipally-owned industrial waste landfill in Galloway 
Township, Atlantic County, New Jersey. Surrounding 
land use is rural residential, and many residents and 
facilities in the area use ground water as their drinkin 

water supply. Beginning in 1964, drummed industria 
wastes, including TCE degreasing sludge, leaded por- 
celain fragments, and municipal waste, were buried 
onsite in 35 waste mounds. In 1982, a State survey 
indicated the presence of many unburied and leaking 
drums onsite. Sampling from 1985 to 1986, revealed 
ground water contamination onsite. In 1989, 35 
mounds of contaminated soil were disposed of offsite. 
The Record of Decision (ROD) addresses ground 
water contamination at the site. The primary contami- 
nants of concern affecting the ground water are VOCs 
including benzene and TCE. 


159,020 

PB91-921496/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 2): 
Higgins Farm, Franklin Township, Somerset 
County, NJ. (First Remedial Action), September 
1990 


24 Sep 90, 48p EPA/ROD/R02-90/118 

See also PB91-921400.Portions of this document are 
not fully legible. ' 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 75-acre Higgins Farm site is a cattle farm in Frank- 
lin Township, Somerset County, New Jersey. The site 
is primarily pasture land with poor onsite drainage. Ap- 
proximately 3,200 residents living within a three-mile 
radius of the site rely on ground water as their drinkin 
water source. In 1985, after receiving reports of grou 
water contamination near the farm, the State investi- 





} ye the area and found a drum burial area. In 1986, 
the site owner began to remove the drums from the 
site, and ten drums were removed, crushed and placed 
in a roll-off container. Later in 1986, another 50 drums 
were excavated, and during the excavation the drums 
were punctured and their contents spilled onto the 
ground. In late 1986, State site inspections revealed 
ground water and soil contamination by VOCs, pesti- 
cides, metals, and dioxins. The Record of Decision 
(ROD) provides a permanent safe drinking water 
supply source for affected residents as part of an inter- 
im remedy. A future ROD will address remediation of 
final ground water and all remaining onsite contamina- 
tion including soil, sediment, surface water, and 
ground water. The primary contaminants of concern 
affecting the Doe water are VOCs including ben- 
zene, PCE, TCE, and xylenes; other organics; and 
metals including lead. 


159,021 

PB91-921498/GAR PC A04/MF AO1 
Environmental Protection Agency, Washington, DC. 
Office of yt te and Remedial R nse. 
Superfund R of Decision (EPA Region 2): im- 
perial Oil/Champion Chemicals, Mariboro Town- 
ship, Monmouth County, NJ. (First Remedial 
Action), September 1990. 

26 Sep 90, 61p EPA/ROD/RO02-90/128 

See also PB91-921400. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 15-acre Imperial Oil/Champion Chemicals site is 
an active oil blending facility in Marlboro Township, 
Monmouth County, New Jersey. Surrounding land use 
is primarily residential, and several contaminated wet- 
land areas are located to the north of the site. Since 
1912, a variety of operations have taken place onsite, 
including food processing, chemical manufacturing, 
and flavor and essence luction. Residual sludge 
and oily filter clay were di of onsite and wash 
water was discharged to an onsite settling lagoon. In 
1969, Imperial Oil began onsite oil blending operations 
that included mixing and repacking unused oil. The re- 
sulting oil/water separator sludge reportedly has been 
disposed of onsite near the oily filter clay pile. Several 
private and State investigations from 1981 to 1990 re- 
vealed contamination in onsite soil and ground water, 
as well as contamination by oily sludge in two of the 
offsite wetland areas. Probable sources of the con- 
tamination include leaching and erosion of material 
from an onsite waste pile, overflowing of oil/water sep- 
arators, and improper treatment of separator effluent 
for arsenic. The Record of Decision (ROD) addresses 
remediation of the contaminated offsite wetland areas. 
Remediation of onsite sources and contaminated 
gone water will be addressed in a subsequent ROD. 

je primary contaminants of concern affecting the soii 
are VOCs including benzene, toluene, and xylenes; 
other organics including PAHs and PCBs; and metals 
including arsenic, chromium, and lead. 


159,022 

PB91-921499/GAR 

Environmental Protection Agency, Washington, DC. 
of Emergency and Remedial Response. 


PC A06/MF A02 


inty, 
be NY. ( Remedial Action), September 
90, 110p EPA/ROD/R02-90/130 

See also PB91-921400 and PB87-190047.Portions of 
this document are not fully legible. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The Vestal Water Supply 1-1 site is located in Vestal, 
Broom County, New York. The site is on the south 
bank of the Susquehanna River, and lies east of Cho- 
conut Creek. The site lies within the floodplain of the 
Susquehanna River, and contains several wetland 
areas. A 1986 Record of Decision (ROD) documented 
the selection of ground water treatment using air strip- 
ping to remove volatile organic chemicals (VOCs), ad- 
dressed Well 1-1 contamination, and required addition- 
al studies of four potential source areas in the State 
Road Industrial Park. The ROD addresses contaminat- 
ed soil in the four source areas and is a final remedy. 
The ROD also addresses a contingency remedy for 
potable water, if needed. The primary contaminants of 
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concern affecting the soil are VOCs including TCE and 
PCE; other organics including PAHs; and metals in- 
cluding chromium and lead. 


159,023 

PB91-921501/GAR PC A06/MF A02 

Environmental Protection Agency, Washington, DC. 

Office of Emergency and Remedial Response. 

Su Record of Decision (EPA Region 4): 
kill Metal, Hillsborough County, Plant City, 

FL. (First Remedial Action), ember 1990. 

Final rept. 

28 Sep 90, 113p EPA/ROD/R04-90/061 

See also PB91-921400.Portions of this document are 

not fully legible. 

Paper copy available on Standing Order, deposit ac- 

count required (minimum deposit $150 U.S., Canada, 

and Mexico; all others $300). Single copies also avail- 

able in paper copy or microfiche. 


The 17-acre Schuylkill Metal site is a former battery 
recycling facility containing marsh areas in the south- 
west portion of Plant City, Hillsborough County, Flori- 
da. From 1972 to 1986, the facility was used to recycle 
lead from batteries; the lead was subsequently sent 
Offsite for smelter processing. Site investigations con- 
ducted in 1981 revealed that onsite jal aquifer 
monitoring wells contained elevated levels of ammo- 
nia. Analyses of soil, surface water, and sediment sam- 
ples near the processing area and around the holding 
pond revealed elevated concentrations of metals. The 
Record of Decision (ROD) provides a final remedy and 
addresses all contaminants at the site. The contami- 
nants of concern affecting the soil, debris, sediment, 
ground water, and surface water are acids and metals 
including lead, arsenic, and chromium. 


159,024 

PBS1-921502/GAR PC A06/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 3): 


| Action), 
28 Sep 90, 111p EPA/ROD/R03-90/097 
oH = PB91-921400, PB90-162678, and PB90- 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 19-acre Cryo-chem site is a metal fabricating facil- 
ity in Worman, Earl Township, Berks County, Pennsyl- 
vania. A woodland area is located northeast of the site, 
and an onsite stream has been identified west of the 
contaminant area. Between 1970 and 1982, chemical 
solvents were used at the facility at a rate of two to 
three 55-gallon drums per year. During this time, a 
chemical spill occurred at Cryo-chem, but cannot be 
definitely linked to the source of contamination. Well 
sampling conducted during 1985 and 1987 showed 
ground water contamination in monitoring and residen- 
tial wells within 1 mile of the site, which led to a remov- 
al action that required the installation of activated- 
carbon filter units in 14 affected homes. The ROD ad- 
dresses Operable Unit Two, the treatment of the 
ground water and containment of the contaminant 
plume. The primary contaminants of concern affecting 
the ‘gory water are VOCs including PCE, TCE, DCA, 
DCE, and TCA. 


159,025 
PBS1-921503/GAR PC A08/MF A02 
Environmental Protection Agency, Washington, DC. 
of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 2): 
King of Prussia Technical Corporation Site, Wins- 
low Township, Camden County, NJ. (First Remedi- 
al Action), September 1990. 
28 Sep 90, 156p EPA/ROD/R02-90/113 
See also PB91-921400.Portions of this document are 
not fully legible. . 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 10-acre King of Prussia (KOP) site is an aban- 
doned waste disposal and recycling facility in Winslow 
Township, Camden County, New Jersey. Past waste 
handling and disposal practices at the facility, as well 
as suspected illegal dumping of trash and hazardous 
materials after the facility closed, have resulted in or- 
ganic and inorganic contamination of site soil, sedi- 
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ment, and ground water. Soil and ground water con- 
tamination were detected by the State in 1976, and 
subsequently confirmed by EPA during site investiga- 
tions conducted from 1978 to 1982. As a result of 
these investigations, buried plastic containers and visi- 
bly contaminated soil west of the lagoons were exca- 
vated and removed in late 1989 or 1990. However, 
several additional discrete areas of contamination 
have been identified including: metal-contaminated 
soil adjacent to the lagoons, lagoon sludges, swale 
sediment, and soil near the tankers; VOC-contaminat- 
ed soil in the drum disposal area; organic- and metal- 
contaminated ground water, and ible contamina- 
tion of the surface water and sediment in the river. The 
Record of Decision (ROD) addresses the first operable 
unit for the site, including the contaminated ground 
water, soil, sediment, sludges, drums and tankers. The 
primary contaminants of concern affecting the soil, 
sediment, sludge, debris, and ind water are VOCs 
including benzene, PCE, and TCE; and metals includ- 
ing chromium and lead. 


159,026 


PB91-921505/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Superfund Record of Decision (EPA R 3): 
Dover Air pe Base, DE. (First Remedial Action), 


990. 
28 Sep 90, 64p EPA/ROD/RO03-90/104 
See also ee uenttnis Dili. anal 
Paper copy available on Standing - ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 3,734-acre Dover Air Force Base site is an active 
military base in Dover, Kent County, Delaware. Haz- 
ardous waste has been generated at the base from 
industrial operations, fuels management, fire training, 
and pesticide use. These wastes have been handled in 
various manners since 1941, including disposal in 
onsite landfills and pits, use in fire training exercises, 
and discharge to suriace drainage ditches. The 
Record of Decision (ROD) addresses remediation of 
soil and structures within the FT-3 area. Subsequent 
RODs will address other sources of contamination and 
contaminated ground water in other site areas. The pri- 
mary contaminants of concern affecting the soil, 
sludge, and debris are VOCs including benzene, tolu- 
ene, and xylenes; metals including lead; and oils. 


159,027 


PB91-921506/GAR PC A11/MF A03 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Ri se. 
Superfund Record of Decision (EPA Region 4): 
Hi Road Landfill Site, Duval County, Jackson- 
ville, FL. (First Remedial Action), (Amendment), 
September 1990. 

Final rept. 

21 Sep 90, 235p EPA/ROD/R04-90/060 j 

See also PB91-921400 and PB87-189742.Portions of 
this document are not fully legible. : 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 7-acre Hipps Road Landfill site is an inactive land- 
fill in Jacksonville, Duvall County, Florida. Surrounding 
land use is rural residential. The site overlies a sedi- 
mentary surficial aquifer system, used as a source of 
drinking water, which has been affected by the site. 
Types of hazardous waste disposed of onsite included 
cans of TCE and artillery rounds from U.S. Navy facili- 
ties. After onsite operations ceased, the property was 
divided into lots, and five homes were constructed on 
the landfill. Subsequently, biota in an adjacent pond 
died, and area residents in to complain of deterio- 
rating well water quality. In 1983, State investigations 
confirmed presence of ground water contamina- 
tion. In 1989, remedial actions stemming from a 1986 
Record of Decision (ROD) commenced. Ground water 
investigations after 1986 revealed that the ground 
water contamination plume was not as extensive, and 
the overall site quality was better than previously esti- 
mated. The ROD amends the 1986 ROD for the 
ground water component. The primary contaminants 
of concern affecting the ground water are VOCs in- 
cluding benzene; and metals including chromium and 
lead. 
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159,028 

PB91-921507/GAR PC AO5/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 4): 
62nd Street Dump, Hillsborough County, Tampa, 
FL. (First Remedial Action), June 1990. 

Final rept. 

27 Jun 90, 87p EPA/ROD/R04-90/070 

See also PB91-921400. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 5-acre 62nd Street Dump site is an inactive indus- 
trial waste disposal area in Tampa, Hillsborough 
County, Florida. Several marsh areas and a series of 
fish breeding ponds lie adjacent to the site. The site 
overlies a series of sedimentary rock aquifers, which 
are currently used as drinking water sources. In the 
mid-1970s, the site was u: as a sand borrow pit. 
After the operation halted, industrial wastes, including 
auto parts, batteries, and kiln dust were dumped 
onsite. Industrial dumping ceased in 1976, but unau- 
thorized onsite dumping of construction materials and 

\old garbage continued. The contamination was 
determined to be the result of waste material leachi 
from the landfill. The Record of Decision (ROD) ad- 
dresses source remediation and onsite and offsite 
ground water contamination. The primary contami- 
nants of concern affecting the soil, debris, and ground 
water are organics including PCBs; and metals includ- 
ing arsenic, chromium, and lead. 


159,029 


PB91-921508/GAR PC A04/MF A01 


Environmental Protection Agency, Washington, DC. 

Office of Emergency and Remedial Response. 

Su ind Record of Decision (EPA Region 4): 

able ak & Somes Came Zellwood, FL. st 
ni inty, (First 

Remedial A ), (Amendment), March 1990. 

1 Mar 90, 69p EPA/ROD/R04-90/076 


See also PB91-921400 and PB89-117410. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; ail others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 57-acre Zellwood Groundwater Contamination 
Site is + sammy wd 1/2-mile west of the town of Zell- 
wood in Orange County, Florida. The site is situated in 
a rural area, and approximately 300 homes located 
within one mile of the site depend on private wells for 
their potable water supply. In 1982, EPA identified an 
abandoned drum storage area by a 6-acre field at the 
northern part of the site, which was apparently used for 
the disposal of drums and other wastes. Site investiga- 
tions by EPA from 1988 to 1990 identified contamina- 
tion in the soil, sediment, and ground water at the site. 
The Record of Decision (ROD) addresses remediation 
of onsite source areas. Ground water remediation will 
be addressed in a subsequent ROD. The pri con- 
taminants of concern affecting the soil and sediment 
are VOCs including toluene and xylenes; other organ- 
ics including PAHs and pesticides; and metals includ- 
ing lead chromium. 


159,030 
PB91-921509/GAR PC A06/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 5): 
/Crab Orchard National Wildlife Refuge 
(U I), Carterville, IL. (First Remedial Action), 
August 1990. 


ug q 
1 Aug 90, 103p EPA/ROD/R05-90/124 
See also PB91-921400. 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The Sangamo/Crab Orchard NWR (USDO)) site, in the 
Crab Orchard National Wildlife Refuge, is near Carter- 
ville, Illinois. ment of Defense (DOD), the 
original administrator of the refuge, leased portions of 
the refuge to munitions and explosives manufacturers 
who continue to operate onsite. In 1947, DOD trans- 
ferred the administrator of the refuge to the Depart- 
ment of the Interior (DOI). DO! also leased portions of 
the refuge to manufacturers of PCB transformers and 
capacitors, automobile parts, fiberglass boats, plated 
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metal parts, and jet engine starters. The ROD focuses 
on the PCB-contaminated soil and sediment in four 
sites. The primary contaminants of concern affecting 
soil and sediment are organics including PCBs and 
metals including lead. 


159,031 

PB91-921510/GAR PC A08/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA R 
oo Chemical Site, Houston, TX. (First 
al Action), September 1990. 

Final rept. 

27 Sep 90, 161p EPA/ROD/R06-90/062 
See also PB91-921400.Portions of this document are 
not fully legible. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 24-acre Crystal Chemical site consists of a 7-acre 
abandoned herbicide manufacturing facility (referred 
to as the onsite area) and 18 acres of affected sur- 
rounding properties (referred to as the offsite area) in 
Houston, Harris County, Texas. From 1968 to 1981, 
herbicides, including arsenide compounds were manu- 
factured at the site. During that time several structures, 
four evaporation — and many storage tanks were 
utilized. Drums of raw and finished product were rou- 
tinely stored in the open. Onsite soil was contaminated 
by herbicides spilled from drums during transfer of raw 
materials from rail cars. Contamination of offsite soil 
and sediment was a result of periodic flooding, which 
caused contaminated onsite materials to be relocated 
Offsite. The primary contaminant of concern affecting 
the soil, sediment, and ground water is arsenic. 


ion 6): 
emedi- 


159,032 

PBS1-921511/GAR PC A06/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 8): 
Rocky Mt. Arsenal (Operable Unit 19), CO. (Fou 
Remedial Action), February 1990. 

26 Feb 90, 108p EPA/ROD/R08-90/039 

See also PB91-921400. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The Rocky Mountain Arsenal (RMA) (Operable Unit 
19) site comprises part of the 17,000-acre RMA site, 
which is a former U.S. Army chemical warfare and in- 
cendiary munitions manufacturing and assembly plant 
in Adams County, Colorado. Final remediation of the 
RMA site will take raat not to complete and thirteen 
Other Contamination Sources Interim Response Ac- 
tions (IRAs) were determined necessary prior to imple- 
menting the Final Onpost Record of Decision (ROD). 
Operable Unit 19 (Rail Classification Yard) is one of 
the areas included in the IRAs. In 1980, the pesticide 
1,2-dibromo-3-chloropropane (DBCP) was detected in 
the alluvial ground water near the Rail Classification 
Yard of RMA. Site investigations by the U.S. Army indi- 
cate DBCP contamination in unsaturated soil and sedi- 
ment, possibly from leaking rail cars, to be potential 
sources of ground water contamination. The ROD ad- 
dresses interim management of migration of the con- 
taminated ground water plume. The primary contami- 
nant of concern affecting the ground water is DBCP. 


159,033 

PB91-921512/GAR PC AOS/MF AO1 

Environmental Protection Agency, Washington, DC. 

Office of Emergency and Remedial Response. 
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The Rocky Mountain Arsenal (RMA) (Operable Unit 
17) is a part of the 17,000-acre RMA site, which is a 
former U.S. Army chemical warfare and incendiary mu- 
nitions manufacturing and assembly plant in Adams 
County, Colorado. From the 1950s until late 1969, the 
U.S. Army used the RMA facility to produce the nerve 
agent GB (isopropyl methyl-phosphonofluoridate). In 
addition, between 1947 and 1982, private industries 


leased major portions of the plant facilities to manufac- 
ture various insecticides and herbicides. Since 1970, 
facility operations have primarily involved the destruc- 
tion of chemical warfare materials. Operable Unit 17 
(CERCLA Wastewater Treatment System) is among 
those IRAs specified. The ROD addresses the interim 
remedy to develop and implement a program to treat 
contaminated wastewaters resulting from the assess- 
ment and implementation of response actions at the 
RMA site. The primary contaminants of concern affect- 
ing the wastewaters are VOCs including benzene, 
PCE, toluene, and TCE; other organics including pesti- * 
cides; and metals including arsenic, chromium, and 
lead. 
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The Vertac site, a former herbicide and pesticide man- 
ufacturing facility in Jacksonville, Arkansas, is com- 
ised of an onsite and offsite area. Production of her- 
Bicides and pesticides, including ‘Agent Orange,’ 
began in 1948 and resulted in extensive onsite con- 
tamination. The offsite contamination, which is the 
focus of the Record of Decision (ROD), resulted from 
improper discharge of wastewater generated during 
onsite operations. Prior to 1960, untreated wastewater 
was discharged directly into Rocky Branch Creek, 
which flows into Bayou Metro a few miles south of the 
site. Beginning in the 1960s, wastewater was dis- 
— to the city’s Old Sewage Treatment Plant, 
which had been upgraded with a pretreatment facility 
that included an aerated lagoon and oxidation ponds 
(West Wastewater Treatment Plant). A solvent treat- 
ment process was later added to remove dioxin from 
the product. The process, however, created contami- 
nated liquid and solid waste residues that were 
drummed and buried or stored onsite until 1987, when 
pesticide production ceased. The primary contaminant 
of concern affecting the soil, sediment, and sludge is 
2,3,7,8-tetra-chlordibenzo-p-dioxin. 
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The 20-acre White Farm Equipment Dump site is an 
active landfill near the north border of Charles City in 
Floyd County, lowa. Drainage from the site toward the 
northwest and south feeds into adjacent wetland 
areas. The Charles City municipal wells, located 700 
feet east of the site, obtain water from the deep, con- 
fined Cedar Valley aquifer. Additionally, six shallow 
drinking water wells that draw from an uncontrolled 
water table are 1,000 feet downgradient from the site. 
Intermittently since 1971, approximately 650,000 cubic 
yards of wet scrubber sludges, foundry sands, bagh- 
ouse dusts, and other industrial wastes were disposed 
of onsite. The primary contaminants of concern affect- 
ing the soil, debris, and ground water are VOCs includ- 
ing benzene and toluene; and metals including ar- 
senic, lead, and chromium. 
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The NL Industries/Taracorp Lead Smelting site is an 
inactive secondary lead smelting facility in a heavily in- 
dustrialized section of Granite City, Madison County, 
Illinois. Prior to 1903, the site was used for metal refin- 
ing, fabricating, and other associated activities. From 
1903 to 1983, the site was used for secondary lead 
smelting activities. These operations generated an 
onsite pile of blast furnace slag and battery casing 
debris waste. From 1981 to 1983, St. Louis Lead Recy- 
clers, Inc. (SLLR) used equipment on an adjacent 
property to recycle lead-bearing materials from the 
Taracorp waste pile for use in the furnaces at Tara- 
corp. Hard rubber was the end waste product of the 
recycling process. The Record of Decision (ROD) ad- 
dresses the Taracorp pile, the SLLR piles, and resi- 
dential soil, alleys, and driveways that are contaminat- 
ed by airborne lead and/or hard rubber battery casing 
material. The primary contaminant of concern affect- 
ing the soil and debris is lead. 
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The 26-acre Master Disposal Service Landfill site is an 
inactive industrial landfill in the Town of Brookfield, 
Waukesha County, Wisconsin. The site overlies a surfi- 
cial sand/gravel and dolomite aquifer system, which 
has been contaminated by onsite disposal activities. 
Onsite disposal of mainly industrial foundry sands and 
slags occurred between 1967 and 1982. Onsite dis- 
posal of hazardous wastes including inks, sludges, and 
solvents was also observed during this period. Investi- 
gations completed in 1990 identified negative impacts 
on surface water and ground water from the landfill 
sources. The Record of Decision (ROD) addresses 
source control as a final remedy and management of 
migration of — water as an interim remedy. A sub- 
sequent ROD will address the final restoration of the 
surficial aquifer system. The primary contaminants of 
concern affecting the soil, debris, and ground water 
are VOCs including benzene, TCE, toluene, and xy- 
pg and metals including arsenic, chromium, and 
lead. 
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The 291-acre Munisport Landfill site, including a 170- 
acre, inactive municipal landfill, is within the city of 
North Miami, Dade County, Florida. The city of North 
Miami leased 291 acres to Munisport for recreational 
development in 1971 which began filling low-lying 
areas of the site with clean fill and construction debris. 
In 1975, a temporary permit allowed solid waste to be 
used as fill above the water table. However, in 1976, a 
State inspection found twelve 55-gallon drums that 
were leaking wastes onsite; a violation was issued, 
and these drums were removed offsite by the city. 
Landfilling operations ceased in 1981, but closure has 
not yet taken place. Leachate from the landfill waste 
Still poses a significant threat to the aquatic organisms 
in the Mangrove Preserve. The ground water is no 
longer u for are purposes as a result of salt 
water intrusion. The contaminants of concern affecting 
the ground water include VOCs such as benzene and 
toluene; other organics; metals, such as arsenic, chro- 
mium, and lead; and other inorganics. 


ENVIRONMENTAL POLLUTION & CONTROL 


159,039 
PBS 1-921526/GAR PC A07/MF A02 


Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record 


5 oh County, Old 
Remedial Action), Septem- 


ep’ 
28 Sep 90, 135p EPA/ROD/R02-90/123 
Pam of this mn yea ooon ful —_—. 
aper copy available on i , deposit ac- 
count required (minimum poem $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 9.5-acre Claremont Polychemical site is an aban- 
doned production facility in Oyster Bay, Nassau 
County, New York. The principal wastes generated 
were organic solvents, resins, and mineral spirits wash 
wastes. In 1979, the State identified improper storage 
practices onsite, including stockpiles of over 2,000 un- 
covered or leaking drums of wastes and an onsite spill 
area. Organic solvents from several onsite spills and 
discharge incidents may have contaminated onsite soil 
and ground water. By 1980, most of the onsite drums 
were sorted and removed offsite, reused, or burned 
onsite. Subsequently, contaminated soil was excavat- 
ed and placed on a plastic sterile liner, which has de- 
graded over time. Ground water investigations in 1980 
revealed ground water contamination directly under 
the site. remedial actions for the site have been 
divided into two Operable Units (OUs). The Record of 
Decision (ROD) focuses on OU2, overall remediation 
of ground water and soil/wastes contained onsite in 
drums and holding basins. The primary contaminants 
of concern affecting the soil, debris, and ground water 
are VOCs including PCE, TCE, toluene, and xylenes; 
other organics; metals including arsenic, chromium, 
and lead; and inorganics including asbestos. 
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The 15.3-acre Metaltec/Aerosystems site is a former 
metal products manufacturing operation in the Bor- 
ough of Franklin, Sussex County, New — A 
marshy wetlands area is southeast of the site, and sur- 
rounding land use is primarily semi-rural residential. 
The Metaltec plant was operated from 1965 to 1980 
and the area surrounding the plant included a process 
well, a wastewater lagoon, a drum storage area, soil 
saturated with wastewater, and two piles of waste ma- 
terial. In 1980, the State detected VOCs in the 
wastewater —_ surrounding soil, and in onsite 

round water. In 1981, the State ordered Metaltec/ 

erosystems to remove waste material from the 
wastewater lagoon, and in 1982 the lagoon was & 
tially excavated and filled. The ROD addresses final 
ground water remediation at the site. The primary con- 
taminants of concern affecting the ground water are 
VOCs including PCE, TCE, toluene, and xylenes; and 
metals including chromium and lead. 
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The Silver Bow Creek site is a mining and processing 
area in the Upper Clark Fork River Basin, Deer Lodge 


159,043 
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Comme Southwestern Montana. The Record of Deci- 
sion (ROD) documents the selected interim remedial 
action for one of eleven operable units for the site, the 
Warm Springs Ponds operable unit, which covers ap- 
——— 2,500 acres just above the beginning of 
the Clark Fork River. Contamination at the site is the 
result of over 100 ini 

ations in the area. Mining, milling, 

were dumped directly into Silver Creek and trans- 
ported to the Clark Fork River with final 
deposition downstream as far as 130 miles. Principal 
threats from the site include the possibility of pond 
berm failure due to flood and earthquake damage that 
could release millions of cubic yards of tailings and 
sediment to the river. Furthermore, the creeks are con- 
taminated with dissolved and 

tailings are contaminated with elevated levels of sever- 
al metals. The primary contaminants of concern affect- 
ing the soil, sediment, ground water, and surface water 
are metals including arsenic, cadmium, copper, lead, 
and zinc. 
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The 31-acre Chemical Leaman Tank Lines site is a 
liquid tanker truck terminal and cleaning operation in 
Logan Township, Gloucester County, New Jersey. Sur- 
rounding land use is primarily rural residential. An ex- 
tensive wetlands area occupies the southern and east- 
ern portions of the site. An underlying aquifer was used 
as a local drinking water supply until the late 1970s 
when ground water contaminants including solvents, 
were Setected in the aquifer. From 1961 to 1975, 
wastewater from tanker washing and rinsing 0} 
ations was discharged into a network of seven unlined 
settling/aeration lagoons, which have been deter- 
mined to be the source of the present organic and inor- 
ganic contamination of soil, ground water, and adja- 
cent wetlands. The Record of Decision (ROD) ad- 
dresses remediation of the ground water contaminant 
plume. Subsequent RODs will address source control, 
surface water, and sediment contamination. The pri- 
a contaminants of concern affecting ind water 
are VOCs including benzene, PCE, and TCE; other or- 
ganics; and metals including arsenic, chromium, and 
lead. 
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The City Industries site is a former hazardous waste 
recycling and transfer facility in Goldenrod Township, 
Ora nty, Florida, near the cities of Winter Park 
ond Otani city of Winter Park’s water supply 
well field is located approximately 1,900 feet west of 
the site. These wells draw from the deep Floridan aqui- 
fer, which is separated from a surficial aquifer by a 
140-foot-thick confining layer. In 1971, a former fuel oil 
business at the site was developed into a waste-han- 
dling facility. Activities at the site included receiving, 
handling, storing, reclaiming, and disposing of various 
waste chemicals. Improper disposal practices and in- 
tentional dumping led to onsite soil and surficial 

round water contamination. The Record of Decision 
fROD) addresses contaminated ground water, which is 
migrating through the surficial aquifer, a potential 
drinking water source, and prevention of contaminant 
migration to the deeper Floridan aquifer. The primary 
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contaminants of concern affecting the ground water 
are VOCs including benzene, PCE, TCE, and toluene. 
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The Bypass 601 Groundwater Contamination site, is in 
Concord, Cabarrus County, North Carolina. One of the 
potential sources of onsite contamination is the 13- 
acre Martin Scrap Recycling Facility (MSR) facility, an 
inactive battery salvage and 8 a operation. The 
MRS Facility consists of two tracts of land; the larger 
tract includes a main facility that was used for lead rec- 
lamation activities; and the second lot encompasses 
the floodplain area. The Main Facility is comprised of 
several lead-contaminated buildings including a scale 
house, several garages and sheds, as a result of 
onsite battery cracking operations. Contaminated 
debris including old tanks, drums, wires, casings, and 
trash is spread throughout the Main Facility area. The 
southeastern corner of the Main Facility has been 
backfilled with cracked battery casings to a depth of 20 
feet. Approximately 57,000 cubic yards of lead-con- 
taminated soil remains onsite from previous battery 
salvage activities. The Record of Decision (ROD) ad- 
dresses Operable Unit 1 (OU1), which will contain the 
source contamination from the MSR facility to mini- 
mize the continued degradation of ground water and 
surface water. Subsequent RODs will address the final 
action and remediation of other onsite contaminant 
sources (OU2) and ground water contamination (OU3). 
The primary contaminants of concern affecting the soil 
and debris are metals including chromium and lead. 
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The 11-acre Howe Valley Landfill site is an inactive 
landfill in Howe Valley, Hardin County, Kentucky. A 
Class IIA aquifer underlies the site, but is not currently 
used as a drinking water source. Ground water flow is 
southeasterly toward Boutwell Spring and Linders 
Creek. From 1967 to 1976, 2.5 acres of the site were 
used for disposal of refuse and manufacturing by-prod- 
ucts. In 1974, a State inspection revealed that acidic 
liquid wastes were being dumped directly into the land- 
fill, in direct violation of the solid-waste disposal permit 
issued. Although the permit expired in 1974, the landfill 
continued dumping operations until 1976. In 1988, 
EPA required the removal of 9,150 full or partially filled 
drums containing metal plating sludge, caulk, flamma- 
ble silicone polymers, and paint-like pigments; 1,621 
empty drums; 6,000 smaller containers; and 3,000 
cubic yards of loose waste from the site. State investi- 
gations in 1987 found that the potential migration of 
the waste posed a drinking water hazard. Contaminant 
levels for the unde: ng ground water system cannot 
accurately be monitored because of the karst t ra- 
phy at the site. This remedial action focuses on reduc- 
ing the source contamination. The primary contami- 
nants of concern affecting the soil are VOCs including 
PCE; and metals including chromium. 
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Impatient with growing volumes of solid waste being 
shipped to their states from the Northeast, many mem- 
bers of Congress are pressing for legislation that 
would give states authority to restrict or ban deliveries 
of garbage from outside their borders. Some environ- 
mental groups, as well as the National Governors’ As- 
sociation, have advocated an approach linking state 
regulation of garbage imports with requirements that 
states develop comprehensive solid waste manage- 
ment plans. The solid waste industry, on the other 
hand, generally is opposed to state control, arguing it 
could force large regional landfills to shut down. The 
administration has taken no legislative position on the 
issue. 
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Abschaetzung des Gefaehrdungspotentials der 
Deponie Rosswiese der Treibacher Chemische 
Werke AG. (Assessment of the environmental risk 
caused by an industrial waste disposal of the Trei- 
bacher Chemische Werke AG). 

J. Grath, M. Muellebner, M. Zorzi, and K. Kienzl. Jun 
89, 92p Rept no. UBA--89-036 

In German. IRB-Forschungsbericht, no. T 2269. 


Critical analysis of previous results gave evidence for 
contamination of ground water caused by a waste dis- 
posal of a chemical plant in Carinthia (Treibacher Che- 
mische Werke AG). The waste disposal is placed in the 
catchment area of planned drinking water plants. Inte- 
pretation of aerial photographs from 1952, 1971 and 
1984 at an analytical stereo interpretation working sta- 
tion showed the progressive growth of the waste 
volume. Various investigations were carried out to 
verify the composition of the waste. Additional investi- 
gations concerned the local hydrological and geohy- 
drological situation in the surrounding of the waste dis- 
posal. Random samples from existing pumping wells 
were taken and were chemically analyzed in order to 
document the pollution of ground water. As specific 
pollutants were analyzed: B, Mo, Cr, V, Ni, W, Cd, CN, 
AOX and some chlorinated hydrocarbons. Only be- 
neath the waste disposal a contamination of ground 
water by B and Mo was traceable. A significant trans- 
port of pollutants could not be determined. (orig.). (TIB: 
RN 5905(2269).) (Copyright (c) 1991 by FIZ. Citation 
no. 91:000928.) 





159,048 

TIB/A91-00934/GAR PC E17 

Technische Univ. Muenchen (Germany, F.R.). Inst. 

fuer Informatik. 

Mathematical modelling and hardware support of 
collection 


Tt ieee. Jun 90, 213p Rept nos. TUM-I--9022, 
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When the runtime system also identifies and reclaims 
no longer accessible objects, we speak of garbage 
collection. Many applications, modern programming 
paradigms (e.g. rapid prototyping) and virtually all ‘arti- 
ficial intelligence’ applications heavily rely on this kind 
of storage ——— Many ——- have been 
proposed to perform garbage collection (GC). Their 
time overhead ranges from 3-40% depending on work- 
load characteristics and the architectural environment. 
Facing the task to implement a garbage collector, one 
has to read some 250 papers to get all the algorithm 
ideas and issues involved, but is still left without sharp 
criteria for choosing one of those many algorithms. 
Moreover, the real performance trade-offs and tuning 
possibilities for the algorithms are not clear. Choosing 
an algorithm is then based on intuition rather than on 
performance figures computed with a comprehensive 
GC model. We address this problem in three parts: We 
first give concise overview of the numerous GC algo- 
rithms by presenting the issues and ideas as GC algo- 
rithm components. We then develop coherent over- 
head models for each of the five GC algorithm families, 
where all time and space overhead is expressed by 
natural and accurate functions. The comprehensive 
model allows to compare the five families, i.e. ific 
algorithms, w.r.t. two performance measures. Finally, 
we investigate, how garbage collection can be sup- 
ported by hardware in different architectures, specifi- 
cally for shared-memory multiprocessor systems. The 
overhead model is considered the main result of this 


thesis. (orig.). (TIB: RN 7878(9022).) (Copyright (c) 
1991 by FIZ. Citation no. 91:000934.) 
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The Buffalo River drains a 446-square-mile (1,155-sq- 
km) watershed in western New York State and dis- 
charges into Lake Erie at the city of Buffalo. The Buffa- 
lo River has been classified by the State of New York 
as a fishing and fish survival stream, but municipal and 
industrial discharges have degraded the water quality 
and resulted in a fish advisory for the river. Under the 
Assessment and Remediation of Contaminated Sedi- 
ment Program, the US Environmental Protection 
Agency asked the US Army Corps of Engineers to 
evaluate solidification/stabilization (S/S) for potential 
treatment of the contaminated sediments in the Buffa- 
lo River. An evaluation of S/S technology was con- 
ducted on the bench-scale level on Buffalo River sedi- 
ment to determine whether physical and chemical 
properties of the sediment would be improved. based 
on analyses of the untreated sediment, five metals 
were selected for evaluation: chromium, copper, lead, 
nickel, and zinc. Initial screening tests (ISTs) were con- 
ducted on the sediments to narrow the range of 
binder-to-soil ratios (BSRs) to be prepared in the de- 
tailed evaluation. 
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A possible effect of heavy metals on the presence of 
Aeromonas spp. in polluted waters was observed 
when chemical analyses were performed on 14 water 
samples. Aeromonas spp. were isolated in 13 (93%) of 
the 14 samples where the concentration of copper and 
zinc was lower than 80 micron g/L. No Aeromonas 
spp. were isolated in samples where copper and zinc 
concentrations were 130 micron g/L. We were able to 
isolate Aeromonas spp. from the same site 1 week 
earlier when the concentration of copper and zinc was 
50 micron g/L and 40 micron g/L, respectively. These 
results suggest that Aeromonas spp. may enter a 
viable, but nonculturable state as a response to toxic 
effects of copper and zinc in polluted waters. 
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159,051 

AD-A237 745/5/GAR 
Armstrong Lab., Brooks AFB, TX. 
Water and Wastewater Characterization Survey, 
Williams AFB AZ. 

Final rept. 26 Nov-7 Dec 90. 

D. L. Curtis, E. S. McLaurin, and R. P. Davis. Mar 91, 
87p Rept no. AL-TR-1991-0050 


The AFOEHL conducted a contenant pie 
survey at Williams AFB from 26 Nov 90 to 7 90. 
The scope of the survey was to characterize the sani- 
tary system and screen the wastewater treatment 
plant. Other objectives were to sample the drinkin 
water at Waterdog Recreational Area. Significant find- 
ings were: ion-exchange and reverse osmosis units in 
base housing are not working properly; very large 
solids concentration in the effluent of the wastewater 
treatment plant; media (rocks) in the trickling filter may 
be too large. 


159,052 

DE91002047/GAR PC A05/MF A01 
Geological Survey, Cheyenne, WY. Water Resources 
Div. 





Effects of in-situ oil-shale retorting on water qual- 
ity ag Rock Springs, Wyoming, Volume 1. Final 


repo 

Progress rept. 

J. B. Lindner-Lunsford, C. A. Eddy, M. Plafcan, and 

. Me Lowham. Dec 90, 88p DOE/MC/25200-2975- 
ol. 

Contract Al21-88MC25200 

Sponsored by Department of Energy, Washington, DC. 


Experimental in-situ retorting techniques (methods of 
extracting shale oil without mining) were used from 
1969 to 1979 by the Department of et (DOE) 
Laramie Energy Technology Center (LETC) at a test 
area near Rock Springs in southwestern Wyoming. 
The retorting experiments at site 9 have produced ele- 
vated concentrations of some contaminants in the 
ground water. During 1988 and 1989, the US Geologi- 
cal Survey, in cooperation with the US Department of 
Energy, conducted a site characterization study to 
evaluate the chemical contamination of ground water 
at the site. Water _ from 34 wells were ana- 
lyzed; more than 70 identifiable organic compounds 
were detected using a combination of gas chromatog- 
raphy and af amy analytical methods. This 
report provides information that can be used to evalu- 
ate possible remedial action for the site. Remediation 
techniques that may be applicable include those tech- 
niques based on removing the contaminants from the 
aquifer and those based on immobilizing the contami- 
nants. Before a technique is selected, the risks associ- 
ated with the remedial action (including the no-action 
alternative) need to be assessed, and the criteria to be 
used for decisions regarding aquifer restoration need 
to be defined. 31 refs., 23 figs., 9 tabs. 


159,053 

DE91013626/GAR PC A07/MF A02 
Battelle Pacific Northwest Labs., Richland, WA. 
Evaluations of the effects of the Columbia River 
on the unconfined aquifer beneath the 100-N Area. 
T. J. Gilmore, J. V. — and D. R. Newcomer. 
May 91, 1388p PNL-764! 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


This study continued a previous study characterizing 
the effects of river stage and waste-water discharges 
on the unconfined aquifer under the 1301-N facility in 
the 100-N Area of the Hanford Site. The current study 
examined the effects of river stage and waste-water 
discharges under the larger 100-N Area. River levels 
were statistically correlated with water-level data from 
12 wells in the 100-N Area, and the influences of re- 
gional water-table changes were evaluated. The study 
was conducted between April and November 1990. 
Water-table elevations in the 100-N Area decreased 
throughout the study, dropping below the depths of 
some wells. During peak river stage in June the river 
level rose above water levels in several wells, causing 
a reversal in the hydraulic gradient and implying flow 
from the river into the aquifer. Such a reversal of flow 
could significantly influence travel times and paths of 
contaminants moving through the aquifer from the 
waste-water facilities. During high river stage, daily 
river-level fluctuations correlated with water levels in 
wells as far as 750 ft from the river shore. Seasonal 
river fluctuations correlated with water levels in wells 
approximately 1000 ft from the river shore. 10 refs., 7 
figs., 4 tabs. 


159,054 

DE91014282/GAR PC A10/MF A03 
Battelle Pacific Northwest Labs., Richland, WA. 
Results of bulk sediment analysis and bioassay 
testing on selected sediments from Oakiand Inner 
Harbor and Alcatraz disposal site, San Francisco, 
California. 

J. Q. Word, J. A. Ward, and D. L. Woodruff. Sep 90, 
217p PNL-7686 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The Battelle/Marine Sciences Laboratory (MSL) was 
contracted by the US Army Corps of Engineers, San 
Francisco District, to perform bulk sediment analysis 
and oyster larvae bioassays (elutriate) on sediments 
from Inner Oakland Harbor, California. Analysis of 
sediment characteristics by MSL indicated elevated 
priority pollutants, PAHs, pesticides, metals, organo- 
tins, and oil and grease concentrations, when com- 
ye to Alcatraz Island Dredged Material Disposal 

ite sediment concentrations. Larvae of the Pacific 
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oyster, Crassostrea gigas, were exposed to seawater 
collected from the Alcatraz Island Site water, and a 
series of controls using water and sediments collected 
from Sequim Bay, Washington. Exposure of larvae to 
the Alcatraz seawater and the 50% and 100% elutri- 
ate concentrations from each Oakland sediment re- 
sulted in low survival and a high proportion of abnor- 
mal larvae compared to Sequim Bay control expo- 
sures. MSL identified that field sample collection, pres- 
ervation, and storage protocols used by Port of Oak- 
land contractors were inconsistent with standard ac- 
cepted practices. 23 refs., 10 figs., 40 tabs. 


159,055 

DE91014682/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 

Sta | approach on RCRA groundwater moni- 
arg. gy at the Hanford Site. 

C. J. Chou. Apr 91, 27p WHC-SA-1124, CONF- 
9108100-4 

Contract ACO6-87RL10930 

American Statistical Association (ASA) annual meet- 
ing, Atlanta, GA (USA), 18-22 Aug 1991. Sponsored by 
Department of Energy, Washington, DC. 


Hanford Site interim-status groundwater monitoring 
projects are conducted as background, indicator pa- 
rameter evaluation, or groundwater quality assess- 
ment monitoring programs as specified in the Re- 
source Conservation and Recovery Act of 1976. Re- 
quirements for the groundwater monitoring system, 
——— and analysis, and statistical evaluation found 
in Washington Administrative Code 173-303-400 and 
Title 40, Code of federal Regulations, Par 265, Subpart 
F are discussed. Problems associated with analyzing 

roundwater chemistry data are addressed. The use of 
limit-of-quantitation is proposed as the comparison 
value between the upgradient and downgradient wells 
for cases where the calculated critical mean is not 
quantifiable. 9 refs., 5 figs., 1 tab. 


159,056 
DE91014957/GAR PC A05/MF A01 
Oak Ridge National Lab., TN. 

Analysis of southeastern Canada lake-water 
chemistry data in relation to acidic deposition. 

R. J. Olson, R. B. Cook, B. M. Ross-Todd, and J. J. 
Beauchamp. May 90, 88p ORNL/TM-11576 

Contract AC05-840R21400 

Environmental Sciences Division Publication No. 3509. 
Sponsored by Department of Energy, Washington, DC. 


Lake-water chemistry data were obtained for lakes in 
southeastern Canada to study relationships between 
atmospheric deposition and acid-base chemistry as 

art of the National Acid Precipitation Assessment 

rogram State of Science and Technology r Ss. 
Quality assurance checks were made to ensure that 
the data used were of sufficient quality and were com- 
parable to data from the United States. Ninety-eight 
percent of the 8506 sampled lakes had pH, ANC, and 
SO(sub 4)(sup 2 (minus)) data and were used in our 
analyses. Of these, we created a subset of 4017 lakes 
ray | data for more variable (Ca(sup 2+), Mg(sup 
2+), Na(sup +), K(sup +), , and conductivity) to 
analyze potential sources of lake-water acidity. The 
objectives of this work were to determine the geo- 
graphical extent and number of potentially affected 
systems and to infer causes of acidification based on 
ion ratios. 35 refs., 28 figs., 12 tabs. 


159,057 

DES$1793096/GAR PC AO5/MF A01 
Senter for Industriforskning, Oslo (Norway). 
Sammenligning av metoder for vurdering av tiltak 
mot mil; ko. En tiltaksanalyse for indre Osiof- 
jord. ( parison of for evaluating 
measures against coastal water pollution. An anal- 
ysis of measures for the inner Osiofiord). 

A. Heiberg, and K. G. Hem. Feb 89, 96p SI/R- 
890224, ISBN 82-411-0242-9 

In Norwegian. 

U.S. Sales Only. 


A description is given of three different methods to 
evaluate the utility of measures against the pollution of 
the inner Oslofiord. Three utility functions have been 
established for the fiord. These have been applied to 
evaluate ca 170 different cleaning measures. There is 
a considerable difference between the methods with 
regard to both the number of cost effective measures 
and the ranking of the different measures. It is recom- 
mended that, in future analyses of measures, ele- 
ments from all the three methods are used. 18 refs., 10 
figs., 12 tabs. 


159,060 
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159,058 

PB91-214437/GAR PC AO5/MF A01 

Geological Survey, Boise, ID. Water Resources Div. 
leconnaissance In of W: 


Water resources investigation. 

W. H. Low, and W. H. Mullins. 1990, 89p USGS/ 
WRI-90-4120 

Prepared in ation with Fish and Wildlife Service, 
hes ., and Bureau of Reclamation, Wash- 
ington, DC. 

The report presents results of a reconnaissance inves- 
tigation to determine whether potentially toxic concen- 
trations of selected trace elements or or hlorine 
compounds associated with irrigation drainage exist in 
surface and ground water, bottom sediment, aquatic 
plants, benthic invertebrates, fish, and waterbirds in 
the American Falls Reservoir area. American Falls 
Reservoir was selected for investigation in part be- 
cause several previous investigations of fish in the res- 
ervoir indicated that mercury and cadmium concentra- 
tions exceeded human health standards and periodic 
botulism-related die-offs of waterbirds have been 
known to occur. Also, rocks south and southeast of the 
reservoir contain naturally occurring selenium concen- 
trations many times greater than those in the continen- 
tal crust. Samples of water, bottom sediment, aquatic 
plants, benthic invertebrates, fish, and waterbirds were 
collected from nine sites in the American Falls Reser- 
voir area. The samples were analyzed for selected in- 
organic and organic constituents to determine whether 
concentrations exceeded known standards or criteria. 


159,059 


PB91-214650/GAR PC A11/MF A03 


Geological Survey, Denver, CO. Water Resources Div. 
Wi and Sediment-Transport Character- 
istics in Kenney Reservoir, White River Basin, 
Northwestern Colorado 


Water resources investigation. 

R. L. Tobin, and C. P. Hollowed. 1990, 227p USGS/ 
WRI-90-4071 : 
Prepared in cooperation with Bureau of Reclamation, 
Denver, CO. Colorado River Water Conservation Dis- 
trict. 

The construction of Taylor Draw Dam and filling of 
Kenney Reservoir during 1984 were done in response 
to increased water-management needs in northwest- 
ern Colorado. The objectives of the study were to: (1) 
Describe the sepdiaah ehenianls and biological char- 
acteristics within the reservoir during the first 2 years 
after filling; (2) compare these water-quality character- 
istics with characteristics in the White River at a site 
about 8 mi upstream from the reservoir to determine 
effects of impoundment; and (3) describe the quantity 
and characteristics of fluvial-sediment movement in 
the White River upstream from the reservoir during 
1983-87 and estimate the sediment retention of the 
reservoir during 1985-87. In 1987, the study and data 
collection were extended 1 additional year to docu- 
ment the water-quality effects in the reservoir from an 
unexpected phytoplankton bloom that occurred during 
the early summer of 1987. 


159,060 

PB91-214783/GAR PC A04/MF AO1 
Geological Survey, Lincoln, NE. Water Resources Div. 
Ground-Water lity in the Nemaha Natural Re- 
sources Nebraska, 1989. 
Water resources investigation. 

D. Q. Tanner, and G. V. Steele. 1991, 59p USGS/ 
WRI-90-4184 


Ground-water quality is a major concern throughout 
Nebraska. In the summer of 1989, water samples were 
collected from 80 wells located in the Nemaha Natural 
Resources District in southeastern Nebraska to char- 
acterize ground-water quality. The wells were selected 
to represent each of the four major aquifer types in the 
study area: the shallow aquifers, the Missouri River al- 
luvial aquifer, the paleovalley alluvial aquifers, and the 
bedrock aquifers. The report describes the spatial dis- 
tributions of nitrate, atrazine (a herbicide), and other 
selected constituents in surficial and bedrock aquifers 
in the Nemaha Natural Resources District. The primary 
emphasis is on concentrations of nitrate and atrazine 
in water samples collected from 80 wells during the 
summer of 1989. Concentrations of major constituents 
and selected trace elements in samples from 33 wells 
are also described. The general chemical quality of the 
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ground water and a potential monitoring program are 
described. 


159,061 

PBS1-218149/GAR PC A07/MF A02 
Geological Survey, Bow, NH. Water Resources Div. 
Water Resources Data for New Hampshire and 
Vermont, Water Year 1990. 

Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 

K. W. Toppin, K. E. McKenna, J. E. Cotton, and J. C. 
Denner. Apr 91, 150p USGS/WRD/HD-91/295, 
USGS/WDR/NH/VT-90/1 

See also report for 1989, PB91-108290. 


Water-resources data for the 1990 water year for New 
Hampshire and Vermont consist of records of stage, 
discharge, and water quality of streams; stage and 
contents of lakes and reservoirs; and ground-water 
levels. The report contains discharge records for 63 
gaging stations, stage records for 5 lakes, monthend 
contents for 23 lakes and reservoirs, water-quality 
data for 3 gaging stations, and water levels for 28 ob- 
servation wells. Also included are data for 18 crest- 
stage partial-record stations. Additional water data 
were collected at various sites. A few pertinent sta- 
tions in bordering States and The Province of Quebec 
are also included in the report. 


159,062 

PBS1-218446/GAR PC A09/MF A02 
Geological Survey, Trenton, NJ. Water Resources Div. 
Water Resources Data for New Jersey, Water Year 
1990. Volume 2. Ground-Water Data. 

Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 

W. R. Bauersfeld, W. D. Jones, and E. A. Pustay. 
May 91, 190p USGS/WRD/HD-91/290, USGS/ 
WDR/NJ-90/2 

See also report for 1989, PB90-252370 and Volume 1, 
PB91-218339. Prepared in cooperation with New 
Jersey Dept. of Environmental Protection, Trenton. 


Water Resources data for the 1990 water year for New 
Jersey consists of records of stage, discharge, and 
water quality of streams; stage, contents, and water 
quality of lakes and reservoirs; and water levels and 
water quality of ground water. The volume of the report 
contains ground water levels for 218 observation wells 
and water-quality data for 176 wells. 


159,063 

PBS1-219618/GAR PC A19/MF A04 
Coast Guard, Washington, DC. Marine Technical and 
Hazardous Materials Div. 

Chemical Data Guide for Bulk Shipment by Water. 
Instruction. 

1990, 440p CIM-16616.6A 

Also available from Supt. of Docs. 


The U.S. Coast Guard is vitally concerned with safety 
at sea. In the interest of safety, the Coast Guard re- 
views all chemicals proposed for bulk shipment by 
water. All ee classified as dangerous are regulat- 
ed. The number and variety of unconventional liquid 
cargoes being transported in bulk by water continues 
to steadily increase. It has become increasingly evi- 
dent that a convenient reference guide listing proper- 
ties and a procedures for bulk liquid cargoes 
was needed by Coast Guard personnel concerned 
with the various aspects of safe transportation (marine 
inspection, port safety and security, marine environ- 
mental response and rescue coordination) and by civil- 
ian personnel with similar safety interests. The result of 
these concerns was this Chemical Data Guide. The 
Chemical Data Guide was developed in the interest of 
safe water movement of bulk chemicals. Hopefully, by 
providing key chemical information in an easy to use 
form, the guide can help prevent or at least minimize 
the harmful effects of chemical accidents on the wa- 
terways. 


159,064 

PB91-223313/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. 
Drinking Water Research Div. 

Development, Application, and Calibration of 
Models for Predicting Water Quality in Distribution 


Systems. 

R. M. Clark, J. A. Coyle, W. M. Grayman, and R. M. 
Males. c1988, 23p EPA/600/D-91/161 

Presented at the American Water Works Association 
Water Quality Technology Conference, St. Louis, MO., 
November 13-17, 1988. Prepared in cooperation with 
North Penn Water Authority, Lansdale, PA., Grayman 
(Walter M.), Concinnati, OH., and RMM Technical 
Services, Inc., Cincinnati, OH. 


146 VOL. 91, No. 21 


Although the Safe Drinking Act and its amendments 
(SDWAA) has been interpreted as meaning that MCLs 
shall be met at the consumer’s tap, most regulatory 
concern has been focused on water as it leaves the 
treatment plant before entering the distribution 
system. The only SDWAA regulation that emphasize 
system sampling are the trihalomethane and monitor- 
ing regulations. The paper provides the results of a 
study conducted in cooperation with the North Penn 
Water Authority in Lansdale, PA that resulted in devel- 
opment of a series of models for predicting the spatial 
distribution of contaminants in the distribution system. 
The study concluded that hydraulic modeling coupled 
with extensive field verification is required to develop 
usable predictive models. 


159,065 

PB91-223321/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. 
Drinking Water Research Div. 

EPA’s Research Program in Granular Activated 


Carbon. 

R. M. Clark, T. F. Speth, and B. W. Lykins. c1989, 
21p EPA/600/D-91/162 

Presented at the AWWARE Conference on Design 
and Use of GAC Practical Aspects, Cincinnati, OH., 
May 9-10, 1989. 


Research into Granular Activated Carbon (GAC) for 
use in drinking water treatment has a long history in 
the Drinking Water Research Division and its prede- 
cessor organizations. Studies were conducted by the 
U.S. Public Health Service in the late fifties and early 
sixties to examine the use of GAC. Passage of the 
Safe Drinking Water Act Amendments of 1986 has 
identified GAC to be a baseline technology against 
which all other technologies must be measured for the 
removal of SOCs from drinking water. The various as- 
pects of the USEPA’s Drinking Water Research Divi- 
sion’s GAC research program are discussed. First the 
bench and _— scale studies devoted to the applica- 
tion of GAC will be presented. The results from field 
scale studies and the possible use of GAC for disinfec- 
tion by-products precursor removal will be discussed. 
lsotherms have been discovered to be a very useful 
tool for preliminary design of GAC —— Modeling 
techniques verified by field studies has proven to be 
very useful in predicting the full performance of GAC 
systems. 


159,066 

PBS1-223339/GAR PC A02/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

Determination of C-t Values. 

G. F. Craun. c1991, 10p EPA/600/D-91/163 

Pub. in Proceedings of the ASDWA/EPA Workshop on 
Methods for the Investigation and Prevention of Water- 
borne Disease Outbreaks (held in Denver, CO. on Oc- 
tober 10-13, 1988) p193-205. 


The 1986 Amendments to the Safe Drinking Water Act 
(SDWA) require EPA to promulgate primary Drinking 
Water Regulations (1) specifying criteria under which 
filtration would be required, (2) requiring disinfection as 
a treatment technique for all public water systems, and 
(3) establishing maximum contaminant levels (MCLs) 
or treatment requirements for control of Giardia lamb- 
lia viruses, Legionelia, hetertrophic plate count, bacte- 
ria, and turbidity. Giardia lamblia is one of the most re- 
sistant organisms to disinfection by chlorine found in 
water and therefore the Surface Water Treatment Rule 
specifies ‘C.t’ (the product of Concentration of disin- 
fectant in mg/L and disinfectant contact time in min- 
utes) for 99.9 percent inactivation of Giardia cysts. 
Many factors influence Giardia lamblia reaction kinet- 
ics including temperature, pH, chlorine concentration 
and inactivation level. The paper develops a model to 
describe these interactions and to predict C.t values 
based on specific model inputs. A strategy is proposed 
that uses the model to provide conservative C.t values 
for regulatory purposes. 


159,067 

PBS1-223610/GAR PC A03/MF AO1 
Kansas Water Resources Research Inst., Manhattan. 
Fiscal Year 1990 Program Report: Kansas Water 
Resources Research Institute. 

H. S. Jacobs. Jun 91, 33p USGS/G-1563-01 

Grant DI-14-08-0001-G1563 

See also report for 1989, PB90-273699. Sponsored by 
Geological Survey, Reston, VA. Water Resources Div. 


The 1990 KWARI research program supported seven 
research projects. Three were concerned with the 


evaluation, protection and enhancement of water qual- 
ity. Projects achievements include (1) demonstrating 
that biologically active granulated activated carbon 
columns can effectively remove atrazine from drinking 
water supplies, (2) developing a predictive model for 
the ozonation of atrazine and determining pathways by 
which atrazine is oxidized, and (3) showing that three 
principal components -- a water quality index, local 
water quality indicator, and a discharge effect -- ex- 
plain 84 percent of the variance in water quality data in 
the Arkansas River Basin. Two projects, Leaching of 
Atrazine and Nitrate Through Soil and Into Groundwat- 
er; and Hydrogeologic Characterization of Hazardous 
Waste Sites, involved the fate and effects of chemicals 
in the environment. Projects directed at microbial de- 
contamination demonstrated that (1) ‘agricultural’ bac- 
terial isolates exhibited more antimicrobial resistance 
than ‘recreational’ isolates; and Campylobacter and 
Salmonella could not be isolated from the environmen- 
tal samples, and (2) denitrification was confined pri- 
marily to the surface 60 cm in a sandy soil but signifi- 
cant activity was detected to 200 cm in a previously 
manured silt loam soil. 


159,068 

PB91-223636/GAR PC A07/MF A02 
Cornell Univ., Ithaca, NY. School of Civil and Environ- 
mental En: ong y 

Organization of Remedial Programs for Contami- 
nated Groundwater Supply Systems: Deterministic 
and Stochastic Analysis. 

Final rept. 

C. A. Shoemaker, and P. L. F. Liu. 1991, 146p 
USGS/G-1287 

Grant DI-14-08-0001-G-1287 

Sponsored by Geological Survey, Reston, VA. Water 
Resources Div. 


A numerically efficient procedure is developed for 
computing optimal time-varying pumping rates for re- 
mediation of contaminated groundwater aquifers de- 
scribed by two-dimensional numerical models. The 
management model combines a pollutant transport 
model with a constrained optimal control algorithm. 
The transport model simulates the unsteady fluid flow 
and transient contaminant dispersion/advection in a 
two-dimensional confined aquifer. A Gelaerkin’s finite 
element method and full implicit finite difference 
scheme is applied to solve the groundwater flow and 
contaminant transport equations. The constrained op- 
timal control aigorithm employs a hydperbolic penalty 
function. Several sample problems covering five to fif- 
teen years of remediation are given to illustrate the ca- 
pability of the management model to solve a ground- 
water quality control problem with a_ time-varying 
pumping policy and water-quality constraints. Previous 
applications of nonlinear optimization methods to two- 
dimensional groundwater remediation have only con- 
sidered constant pumping rates are 75% more expen- 
sive than the optimal time-varying pumping rates, a 
result that supports the need to develop numerically 
efficient optimal control-finite element algorithms for 
groundwater remediation. 


159,069 

PB91-223651/GAR PC A07/MF A02 
North Carolina Univ. at Chapel Hill. Dept. of Environ- 
mental Sciences and Engineering. 

Investigation of Multicomponent Sorption and De- 
sorption Rates in Saturated Groundwater Sys- 


tems. 

C. T. Miller, J. A. Pedit, A. M. Levert, and A. J. 
Rabideau. May 91, 135p USGS/G-1484 

Grant DI-14-08-0001-G1484 

Sponsored by Geological Survey, Reston, VA. Water 
Resources Div., and North Carolina Water Resources 
Research Inst., Raleigh. 


The groundwater resources of the United States have 
been extensively contaminated by a wide variety of or- 
ganic pollutants. Tiie sorption-desorption process is 
one of the most important processes influencing con- 
taminant movement in groundwater systems. Labora- 
tory experiments were performed and mathematical 
models were developed and used to analyze sorption 
and desorption processes of hydrophobic organic so- 
lutes to subsurface materials. The work included con- 
sideration of both single and multisolute systems, 
while experiments were performed in both batch and 
one-dimensional column reactor systems. Mathemati- 
cal model development included a variety of batch, 
one-dimensional, and two-dimensional models for sim- 
ulating single and multicomponent sorption processes 
descri by nonlinear equilibrium expressions and 





diffusional rate models. Petrov-Galerkin finite element 
methods were used to accommodate sharp-front prob- 
lems, while sorption rates were simulated using a 
method of lines solution procedure. Numerical proce- 
dures used also included operator splitting methods 
and consideration of parallel processing. A complete 
and consistent set of multicomponent sorption rate 
and equilibrium experiments were performed for both 
solid materials using the solute lindane and 1,2,4-trich- 
lorobenzene. These experiments reinforced the find- 
ings that time scales for equilibration are on the order 
of months, and sorption equilibrium relationships are 
nonlinear. Competition was not observed in batch ex- 
periments, either with regard to sorption equilibrium or 
with regard to the rate of sorption. This lack of compe- 
tition did not agree well with predictions made using 
ideal adsorbed solution theory. However, significant 
competition was observed in a set of column experi- 
ments. It is concluded that column experiments pro- 
vide a more sensitive indicator of competitive sorption 
than batch experiments. 


159,070 

PB91-224329/GAR PC A12/MF A03 
Geological Survey, Boston, MA. Water Resources Div. 
Water Resources Data for Massachusetts and 
Rhode Island, Water Year 1990. 

Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 

. S. Socolow, R. A. Gadoury, L. R. Ramsbey, and 
R. W. Bell. Mar 91, 274p USGS/WRD/HD-91/265, 
USGS/WDR/MA/RI-90/1 
See also report for 1989, PB91-153197. 


Water-resources data for the 1990 water year for Mas- 
sachusetts and Rhode Island consists of stage, dis- 
charge, and water quality of streams; contents of lakes 
and reservoirs; and ground-water levels. The report 
contains discharge records for 89 gaging stations, 
monthend contents for 20 lakes and reservoirs, water 
quality for nine gaging stations, and water levels for 
117 observation wells. Also included are data for one 
crest-stage and 61 low-flow partial-record stations. A 
few pertinent stations in bordering states are also in- 
cluded in the report. 


159,071 

PBS1-224337/GAR PC A17/MF A04 
Geological Survey, Huron, SD. Water Resources Div. 
Water Resources Data for South Dakota, Water 
Year 1990. 

Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 

M. J. Burr, R. D. Benson, and D. S. Hansen. Apr 91, 
aia USGS/WRD/HD-91/285, USGS/WDR/SD-90/ 


See alsu report for 1989, PB90-262593. 


Water Resources Data for the 1990 water year for 
South Dakota consists of records of stage, discharge, 
and water quality of streams; stage, contents, and 
water quality of lakes and reservoirs; precipitation; and 
water levels in wells. The report contains discharge 
records for 135 streamflow-gaging stations; stage and 
contents records for 10 lakes and reservoirs, stage for 
7 streams and 4 lakes; water-quality records for 15 
streamflow-gaging stations, 5 daily-sediment stations, 
3 wells, 9 ungaged stream sites, 6 lakes, 1 sewage 
lagoon, and 1 precipiiation site; water levels for 8 
wells; daily precipitation records at 36 sites; and 18 
partial-record crest-stage gage sites. 


159,072 
PBS1-800912/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 


Ozonization Used in Water and Sewa 
January 1980-September 1991 (Cita 
NTIS Database). 

Rept. for Jan 80-Sep 91. 

Aug 91, 50p 

Supersedes PB90-862830. 


The bibliography contains citations concerning the use 
of ozone for the purification of industrial wastewater, 
sewage, and drinking water. Topics include laboratory 
and field investigations of ozone purification tech- 
niques alone, and in combination with other treatment 
methods. Some attention is given to toxic effects of 
products resulting from ozone treatment of sewage 
and wastewaters. (Contains 157 citations with title list 
and subject index.) 


Treatment. 
s from the 


159,073 

PB91-921497/GAR PC AOS/MF AO1 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 


ENVIRONMENTAL POLLUTION & CONTROL 


Superfund Record of Decision (EPA Region 2): 
Pomona Oaks Well Contamination Site, Galloway 
Township, Atlantic County, NJ. (First Remedial 
Action), tember 1990. 

Final rept. 

26 Sep 90, 76p EPA/ROD/RO02-90/120 

See also PB91-921400. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 354-acre Pomona Oaks Well Contamination site is 
comprised of a 193-residence subdivision and an adja- 
cent shopping center in Galloway Township, Atlantic 
County, New Jersey. The site overlies a surficial un- 
consolidated sand aquifer. Home construction at the 
site began in 1972, and private wells within the surficial 
aquifer were initially used as the water supply. In 1982, 
onsite residents complained of foul tasting well water, 
and subsequent investigations from 1982 to 1985 con- 
firmed the presence of onsite ground water contami- 
nation. Possible contamination sources include two 
nearby gas stations, a salvage yard, a dry cleaner, and 
onsite residential septic tanks. In 1985, all homes were 
hooked to a municipal water supply by the State, elimi- 
nating public exposure to ground water contamination. 
Further sampling conducted from 1986 to 1990 re- 
vealed only low-level —— water contamination. The 
Record of Decision (ROD) provides a final remedy for 
the ground water. Because ground water contaminant 
levels no longer exceed health-based or State stand- 
ards, there are no contaminants of concern at the site. 


159,074 

PB91-921504/GAR PC A08/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 3): 
Raymark Site, Hatboro Borough, Montgomery 
— PA. (First Remedial Action), September 


28 Sep 90, 168p EPA/ROD/RO03-90/100 

See also PB91-921400. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 7-acre Raymark site is an active metal manufac- 
turing and electroplating plant in the Borough of Hat- 
boro, Montgomery County, Pennsylvania. The site is in 
an industrial area. As part of the rivet manufacturing 
process at the plant, VOCs, including 30 to 40 gallons 
of TCE, were used daily at the site to clean and de- 
— meta! parts. The EPA discovered TCE in the 

jatboro public water supply wells. Further EPA site in- 
vestigations from 1980 to 1987 identified TCE in soil 
and other wells onsite and adjacent to the property 
and seem to indicate that contaminants from the site 
may have been at least a contributing source of con- 
tamination in the downgradient public water supply 
wells. Other chemical contaminants identified in sam- 
ples from the public water supply wells, including TCA, 
did not seem to originate at the site, thus indicating 
several distinct sources for the contamination. The 
Record of Decision (ROD) addresses contaminated 
drinking water and ground water, which are referred to 
as Operable Units 2 and 3 (OU2 and OU3), respective- 
ly. The soil/source contamination (OU1), will be ad- 
dressed in a subsequent ROD. The primary contami- 
nants of concern affecting the ground water are VOCs 
including TCE and PCE. 


159,075 
PB91-960119/GAR 
Congress, Washington, 
Energy Study Conference. 
Environmental and amy J Study Conference 
Floor Brief: Reclamation Projects Authorization 
and Adjustment Act of 1991. HR 429 - H. Rpt. 102- 
1 


114, 

19 Jun 91, 6p 

Paper copy available on subscription, U.S., Canada, 
and Mexico price $195.00/year First Class or 
$295.00/year Overnight Delivery; all others write for 
quote. Single copies also available in pi copy or 
microfiche. Base Manual (Briefing Book) available as 
PB90-960199. 


The omnibus legislation would tighten restrictions on 
the amount of Western farm land eligible to receive 
federally delivered water at subsidized rates and would 
limit the use of these irrigation subsidies to grow sur- 
plus crops. The bill also includes provisions to com- 


SubscriptionPC$20.00 
DC. Environmental and 


159,078 


Water Pollution & Control 


plete the Central Utah Project, one of the federal gov- 
ernment’s last giant water-delivery systems under con- 
struction, and to protect the Grand Canyon from envi- 
ronmental damage caused by fluctuating water re- 
leases from Glen Canyon Dam. In all, the package in- 
corporates 24 proposals related to the water projects 
and policies of the Bureau of Reclamation. 


159,076 

TIB/A91-01001/GAR PC E14 

Universitaet der Bundeswehr Muenchen, Neubiberg 

(Germany, F.R.). Inst. fuer Wasserwessen. 

Untersuchung der Abhaengigkeit des Wirkungs- 

grades der lammfaulung von der Durchmis- 

—= ear ean Zwischenbericht (Analy- 
dependence of sludge digestion efficien- 

cy on the mixing process in the digestion tank. In- 

terim report). 

Apr 89, 121p 

Contract BMFT 02WS8822 

In German. 


The results of previously studied septic tanks show 
that the flow conditions in these reactors deviate from 
those of the ideal stirring reactor. This is at first appar- 
ent through the short-time analyses, in which different 
time periods were determined for the tracer merging by 
the different circulation systems. It was furthermore 
found that flow anomalies occur, i.e. dead or stagna- 
tion zones, and short-circuit flows. The comparison of 
different circulation systems leads to the hypothesis 
that mixing by means of external sludge pumps alone 
cannot suffice to counteract the formation of flow 
anomalies. (orig.). (Copyright (c) 1991 by FIZ. Citation 
no. 91:001001.) 


159,077 

TIB/A91-01003/GAR PC E14 
Stuttgart Univ. (Germany, F.R.). Inst. fuer Chemische 
Verfahrenstechnik. 

Ei eines 


Lebensmittel f - 
icht. (Development of a novel anaerobic t 
for treatment ag mene — from foodstuff 
manufacturing. Fina 
H. Bettmann, K. Franz, S. Becker, J. Dorfer, and M. 
Meier. 1990, 159p 
Contract BMFT 0318915A 
In German. 
Within the framework of an R+D project, a novel pro- 
cedure for the anaerobic treatment of effluents from 
foodstuff manufacturing was developed on the basis of 
loop-type reactors with a circulating fluidized bed. In 
addition to the development of the process and equip- 
ment as such, basic research into the biology of the 
fixing of bacteria and the fluid dynamics of G-L-S sys- 
tems allowed the optimization of a number of oper- 
ational parameters. Ceramic granulate proved its ef- 
fectiveness as a carrier material in the methanation of 
brewery effluents in loop-type reactors with circulating 
fluidized bed. In fermentation on the 30 | scale, biologi- 
cal single-phase plants showed noticeably better re- 
sults than two-phase plants, which could largely be re- 
produced in fermentation on the 300 | scale (pilot 
plant). Using the results of the basic research, it was 
possible to reduce the initiation times until the setting 
up of steady state conditions down to 30 to 40 days. 
Additions of nutrient salts and trace elements had an 
advantageous effect on conversion performance and 
biofilm formation. At residence times down to 8 hours 
and loads per unit volume of up to 6 kg DOC per m (3) 
and day the conversion rates figured 70 to 80%, 
whereby it was impossible to cut the residual DOC 
content in the discharge to values below 0.2 to 0.4 g/I. 
The generated digestion contained between 60 to 
70% methane. (orig.). (Copyright (c) 1991 by FIZ. Cita- 
tion no. 91:001003. 


159,078 

TIB/B91-00979/GAR PC E20 
Kiel Univ. (Germany, F.R.). Inst. fuer Meereskunde. 
Collected ints 1988. 

H. Fechner. 1989, 914p 


The book presents a phenomenology of oceanic flow 
and circulation patterns, morphometric studies on in- 
vertebrates and fish larvae, methods of assessing the 
nutritional state of fish, interdisciplinary distribution 
records and profiles of sedimentological, biocoenotic, 
and physical-aquatic parameters. After this, the results 
of ecologically relevant research projects are present- 
ed: Fish populations and fish diseases in the lower 
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Elbe river; status documentation of the Baltic Sea for 
the last 40 years; nutritional state and in-situ fluores- 
cence of phytoplancton; bioecological studies on 
shells and sponges with a view to environmental influ- 
— factors; sampling and analysis of PCB com- 
pounds; microbiology and N cycle in flowing water; ra- 
dioactive Cs in sediments of the Norwegian Sea (fall- 
out from Chernobyl); heavy metals in water and in sedi- 
ments; liquid and gas chromatography on chlorinated 
hydrocarbons; PCB distribution in the North Atlantic; 


chlorine-fluorine-methan compounds in the Arctic Sea; 
records). (In). (Copyright (2) 1981 by PIE, Gitaton No 
r is). " i (+) . Citation no. 
91:000979.) . 


General 


159,079 
DE91013192/GAR PC A03/MF A01 
nt of Energy, Washington, DC. Office of 


Fossil Energy. 

Power Ci Partners, L.P. natural gas import 
project (FE Docket No. 90-33-NG): Environmental 
assessment. 

May 91, 43p DOE/EA-0518 


In DOE/FE Opinion and Order No. 486, dated March 
20, 1991, the Office of Fossil Energy granted Power 
City conditional approval to import up to 111.3 Bef of 
natural gas. This will be used to fuel 79.9 megawatt, 
combined cycle, cogeneration facility to be built at the 
Aluminum Company of America smelting and fabricat- 
ing plant in Massena, New York. The Order found pre- 
liminarily that import should be Fe gate. however, 
final approval test reserved until issues a subse- 
quent order that addresses the potential environmen- 
tal effects resulting from the proposed authorization. 
This Environmental Assessment, which has been pre- 
‘ed in accordance with the National Environmental 
‘olicy Act (NEPA), will be used in the decision-making 
process. No significant long-term or cumulative envi- 
ronmental impacts were found as a result of construc- 
tion and operation the congeneration facility or its 
supply pipeline. 7 refs., 2 figs., 1 tab. 


159,080 

DE91013417/GAR PC A03/MF A01 

Oak Ridge National Lab., TN. 

Direct-sampling MS measurement of volatiles in 

environmental sam 

G. B. Hurst, C. V. Thompson, D. L. Theobald, and M. 

B. Wise. 1991, 13p CONF-9105181-13 

ee : au te fe . . 
merican iety for Mass Spectrometry (ASMS) 

meeting, Nashville, TN (USA), 19-24 May 1991. Spon- 

sored by Department of Energy, Washington, DC. 


We are developing methods for detecting volatile or- 
ganics in water and soil samples. Our twofold goal is to 
develop rapid, fieldable oyna procedures to iden- 
tify contaminated samples that will require full analysis 
by EPA-approved me' is, and to scope the utility of 
direct sampling MS for quantitating volatiles in the low 
ppb range. The apparatus consists of a Finnigan ion 
trap mass spectrometer (ITMS) connected via an 
open-split interface with a purge device. The sample, 
contained in a standard 40 mL VOA vital, attaches to 
the purge device. The sample is sparged with helium at 
a flow rate of 100--150 mL/min. A portion of the purge 
gas flows into the ITMS through a restricting capillary. 

ass spectra are obtained under El conditions. Direct 
sampling ITMS is useful for screening environmental 
samples for volatiles. Our results show that quantita- 
tion is feasible, despite some matrix effects. We plan 
to study other matrices and investigate alternative 
methods for troublesome compounds such as water- 
soluble ketones. 2 figs. 


159,081 
DE91013617/GAR PC A03/MF A01 
Argonne National Lab., IL. 
| Energy Strategy Environmental Analysis 
in and Its. 


desig resul 
R. E. Fisher, W. S. Breed, G. A. Boyd, and W. 
Maciorowski. 1991, 18p ANL/CP-73192, CONF- 
9105165-3 
Contract W-31109-ENG-38 
Annual conference on modeling and simulation (22nd), 
Pittsburgh, PA (USA), 2-3 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


148 VOL. 91, No. 21 


The National Energy Strategy Environmental Model 
(NESEAM) is currently used in evaluating the environ- 
mental impacts of various energy policy scenarios. 
These scenarios created for The National Energy 
Strategy represent the future energy plan of the United 
States. The NESEAM model forecasts emissions for 
13 pollutants for five main end-use sectors: utility, 
transportation, industrial, commercial, and residential. 
7 refs., 2 figs. 


159,082 


DE91013790/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Modeling molecular processes in the environment. 
T. H. Dunning, S. S. Xantheas, A. C. Hess, D. F. 
Feller, and R. A. Kendall. May 91, 21p PNL-SA- 
19582, CONF-9105202-4 

Contract ACO6-76RL01830 

Power supercomputer users meeting, Gaithersburg, 
MD (USA), 21-22 May 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The US Department of Energy is committed to a 30- 
year plan for environmental restoration at all of its 
sites. To meet these commitments DOE has organized 
an ambitious Research, Development, Demonstration, 
Testing and Evaluation program. Basic research lays 
the foundation for each step in the RDDT&E program, 
providing new knowledge and techniques for site char- 
acterization, needs assessment, innovative remedi- 
ation technology, and post-remediation evaluation and 
monitoring. Theoretical and computational molecular 
science will play a critical role in developing molecular- 
level descriptions of the complex systems found in the 
environment. Theory provides the conceptual frame- 
work for the analysis and interpretation of experimen- 
tal data. Modeling and simulation provides quantitative 
information which may be expensive, difficult or impos- 
sible to obtain in the laboratory. Further, theory, model- 
ing and simulation provides insights into the funda- 
mental factors governing molecular structure and dy- 
namics which cannot be obtained from experiment 
alone. Continuing advances in theoretical concepts 
and methodology when combined with the ongoing 
nearly exponential growth in computer processing 
speeds hold great promise for modeling the funda- 
mental molecular processes involved in contaminant 
— and transformation in the environment. 5 
igs. 


159,083 


DE91014016/GAR 
Argonne National Lab., IL. 
Assessing the risk of transporting hazardous ma- 
terals by aircraft: A case study. 

M. J. Davis, and L. A. Haroun. 1991, 20p ANL/CP- 
71294, CONF-910659 

Contract W-31109-ENG-38 

Annual meeting and exhibition of the Air and Waste 
Management Association (AWMA) (84th), Vancouver 
(Canada), 16-21 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


PC A03/MF A01 


The risk assessment discusses here involves the 
transport of chlorinated biphenyls (PCBs) by air- 
craft. It resulted from the need to transport a large 
quantity of PCBs and PCB-contaminated equipment 
from Canada to the United States following closure of 
various radar stations in the CADIN-Pinetree line. As 
part of the planning process conducted prior to ship- 
ping the material, an assessment of the upper bounds 
of potential risks associated with the operation was 
carried out. The results reported here apply to air ship- 
ments of the material to the United States. The major 
concern associated with the transport of these materi- 
als by aircraft involved the potential for release of 
PCBs and trichlorobenzene (TCB), which was also 
present in some of the fluids being transported. There- 
fore, the focus of the assessment was on accidents 
that could potentially result in the release of these 
toxic compounds and their by-products to the environ- 
ment. The approach used is based on conservative as- 
sumptions that allow placing an upper bound on the 
risks associated with a severe accident. 14 refs., 1 tab. 


159,084 


DE91014114/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 


Environmental auditing. 

C. Pasterczyk. 1991, 21p SAND-91-1281C, CONF- 
9106207-1 

Contract AC04-76DP00789 

Annual Special Libraries Association (SLA) confer- 
ence (82nd), San Antonio, TX (USA), 12 Jun 1991. 
Sponsored by Department of Energy, Washington, DC. 


This paper presents information on measures taken by 
Sandia National Laboratories to prepare for environ- 
mental, safety, and health compliance assessments 
conducted by “Tiger Teams” at Department of Energy 
facilities. 


159,085 

DE91798498/GAR PC A03/MF A01 
Vandkvalitetsinstitutet, Hoersholm (Denmark). 
Teknisk notat om gasodoranten tetrahydrothio- 
phen’s miljoemaessige egenskaber i jord. (Techni- 
cal note on the gas odorant, tetrahydrothiophen’s 
pollutive properties in the soil). 

Oct 90, 40p NEI-DK-560 

In Danish. — for Dansk Gasteknisk Center A/S. 
U.S. Sales Only. 


As natural gas is odourless, odorants such as tetrahy- 
drothiophen, are added in order that possibly danger- 
ous leaks can be discovered. In the case of leaks from 
gas distribution networks this chemical also enters the 
subsurface environment. The aim was to investigate 
the behaviour and environmental impacts of tetrahy- 
drothiopen in the soil and ground water. It is estimated 
that the annual leakage per kilometer pipeage is from 
minimum 90 to maximum 570 g. The basis for calcula- 
tion of the pollutive effects, and the toxicity of this 
chemical is described on the basis of a survey of rele- 
vant literature. The conclusions drawn are presented 
in detail. (AB). 


159,086 
PB91-218016/GAR PC A15/MF A03 
Lockheed Engineering and Sciences Co., Inc., Las 
Vegas, NV. 
Handbook of Methods for Acid Deposition Stud- 
les. Laboratory — for Soil Chemistry. 
L. J. Blume, P. W. Schumacher, K. A. Schaffer, K. A. 
Cappo, and M. L. Papp. Sep 90, 331p EPA/600/4- 

/ 


90/023 

Contract EPA-68-03-3249 

Sponsored by Environmental Monitoring Systems 
Lab., Las Vegas, NV. Exposure Assessment Research 
Div. 


The handbook describes methods used to process 
and analyze soil samples. It is intended as a guidance 
document for groups involved in acid deposition moni- 
toring activities similar to those implemented by the 
Aquatic Effects Research Program of the National 
Acid Precipitation Assessment Program. These meth- 
ods were developed for use in the Direct/Delayed Re- 
sponse Project, a component project of the Aquatic Ef- 
fects Research Program within the Office of Ecological 
Processes and Effects Research. The program ad- 
dresses the following issues relating to the effects of 
acid deposition on aquatic ecosystems: The extent 
and magnitude of past change; The change to be ex- 

ed in the future under various deposition scenar- 
ios; The maximum rates of deposition below which fur- 
ther change is not expected; and The rate of change or 
recovery of aquatic ecosystems if deposition rates are 
decreased. Chemical and physical parameters were 
measured during the Direct/Delayed Response 
Project and are described in the document. 


159,087 

PB91-218974/GAR PC A03/MF A01 
Lockheed Engineering and Sciences Co., Inc., Las 
Vegas, NV. Environmental Programs Office. 

Gas Chromatographic/Mass Spectrometric Ap- 
proach for lsomer-Specific Environmental Moni- 
toring of the 1700 Bromo-, Chioro-, and Bromoch- 
loro-Dibenzo-p-Dioxins. 

Journal article. 

J. R. Donnelly, W. D. Munslow, A. H. Grange, T. L. 
Pettit, and G. W. Sovocool. c1991, 11p EPA/600/J- 
91/ 


1 
Contract EPA-68-03-3249 
Pub. in Biological Mass Spectrometry, v20 p329-337 
1991. Sponsored by Environmental Protection 
Agency, Las Vegas, NV. 


A combined approach using gas chromatographic re- 
tention indices and mass spectrometric characteristics 
has been elaborated for the isomer-specific identifica- 





tion of the 1700 bromo-, chloro- and bromochioro- 
dioxins which may be found in the environment. Over 
100 dioxins were synthesized to develop this ap- 
proach. The environmental monitoring strategy allows 
qualitative and quantitative monitoring of the 2,3,7,8- 
substituted isomers, which are considered to be more 
toxic, and many of which have assigned toxicity 
equivalency factors. (Copyright (c) 1991 by John Wiley 
and Sons, Ltd.) 


159,088 


PB91-219071/GAR PC A02/MF A01 

Environmental Research Lab., , Athens, GA. 

tone Inv ph Anionic Sur eeaeueer Secyleur 
inv an Ani actant I- 

fate). 1 Precipitation and Micelle pad vg 

Journal article. 

C. T. Jafvert, and J. K. Heath. c1991, 10p EPA/600/ 

J-91/151 

Pub. in Environmental Science and Technology, v25 

n6 p1031-1038 Jun 91. See also PB91-219089. Pre- 


pared in ation with Technol Applications, 
Inc., Athens, GA. " 





In assessing the possible removal of contaminants 
from soils or sediments by surfactant solutions, the 
need also arises to elucidate interactions between the 
surfactants and the components of soils and sedi- 
ments. Interactions of the anionic surfactant dodecyl- 
sulfate (DS) with soil and sediment (medium) compo- 
nents were examined at DS concentrations in the 
range of the critical micelle concentration (cmc). Ex- 
periments involving either the variation in DS (0.1-40 
mM) or in medium concentration (0.04-0.36 g/mL for 
six media) demonstrate the importance of ——~ 
tion, micellization, and micellar counterion bindi 
determining the recovery of aqueous DS from caedien 
slurries. Mechanistic and semiempirical mass action 
equations, and their associated constants, describing 
these phenomena in well-defined solutions, along with 
the necessary material balance equations, permit the 
calculation of precipitation boundaries. Calculated pre- 
Cipitation boundaries were compared to experimental 
results. These equations also allow the calculation of 
the aqueous micelle and monomer DS concentrations. 
A similar methodology to calculate the aqueous mi- 
celle concentration was applied in the subsequent 
Study to quantitatively assess the distribution of PAH 
compounds among micellar, medium, and dissolved 
aqueous phases. 


159,089 


PB91-219089/GAR PC A02/MF A01 
Environmental Research Lab., Athens, GA. 

Sediment- and Saturated-Soil-Associated Reac- 
tions Involving an Anionic Surfactant (Dodecyisul- 
fate). 2. Pa of PAH Compounds among 


Journal article. 

C. T. Jafvert. c1991, 9p EPA/600/J-91/152 

Pub. in Environmental Science and Technology, v25 
n6 p1039-1045 Jun 91. See also PB91-219071. 


The distribution of either pyrene, phenanthrene, or 
naphthalene between several different sediment or 
soil solid phases (media) and aqueous phases con- 
taining dodecylsulfate (DS) micelles was determined. 
These experimental distributions were compared to 
distributions calculated from ame Tel describing 
the sorption of polycyclic aromatic lrocarbons 
(PAHs) to sediments and soils and PAH eubmaeton 
by DS micelles, reported in the literature or developed 
from literature data. The amount of aqueous-phase 
surfactant in micellar form was calculated from equa- 
tions describing micelle-monomer equilibria in homo- 
geneous solution. Experimental overall distribution co- 
efficients of pyrene and phenanthrene, measured in 
five different media at two medium concentrations, 
o— were within a factor of 3 of the calculated 
istribution coefficients. The calculated and experi- 
mental distributions indicate that, on an organic- 
carbon-normalized basis (w/w), DS micelles and the 
natural media have approximately the same affinity or 
sorption potential for these nonpolar compounds. 


159,090 


PB91-219584/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Resource Management Div. 
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ept. 
Jan 89, 75p 


The proceedings from the first national conference on 
public-private partnerships include comments from na- 


can work with states and municipalities on environ- 
mental services. 


159,091 


PB91-222000/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Resource Management Div. 

Public-Private Partnerships for Environmental 
Services: Region 3, Conference Proceedings. 

Final rept. 

14 Jun 89, 5ip 

ae of the Conference, ‘Public-Private Part- 
nerships for Environmental Services: Solid Waste, 
rg Water, Wastewater’, Philadelphia, PA., June 
14,1 ! 


The proceeding is from a conference on public-private 

ips concerning the states of Pennsylvania, 
Delaware, Virginia, Maryland, and West Virginia. They 
include information on the types of partnerships, op- 
portunities in the region for private involvement, bar- 
riers to privatization, and case studies. 


159,092 


PB91-222026/GAR PC A06/MF = 

Environmental Protection Agency, Washington, DC. 

Resource Management Div. 

Funding Our Environmental Future: General Pro- 

ceedings, Region 1 Conference on Public-Private 
and Alternative Financing Mecha- 

nisms. Hi in Northampton, Massachusetts on 

November 6-7, 1989. 

Final rept. 

Dec 89, 111p 


This is perhaps the single most comprehensive docu- 
ment available for information on non-traditional fi- 
nancing approaches for environmental facilities and 
services. It includes information and case studies on a 
number of financing techniques including public-pri- 
vate partnerships. 


159,093 


PB91-224030/GAR PC A08/MF A02 

Kone . Nations Environment Programme, Nairobi 
enya) 

Policy Guidelines for the one of Environmental 

Pollution in Urban Areas of Developing Countries. 

1987, 158p ISBN-9-807-1259-4 


These guidelines represent an attempt to fill a = 
ceived gap in the literature relating to the control of 
environmental pollution in urban areas of developing 
countries. The guidelines are primarily addressed to 
policy-makers (politicians and senior managers) with 
responsibilities for managing and controlling pollution 
in urban areas, and are therefore focussed on key 
policy, planning and decision-making issues. Hitherto, 
much of the literature on urban pollution control has 
in concerned with technical options for controlling 
and ean pollution. While the technical options for 
pollution control are reviewed and summarized, these 
guidelines are not intended to provide an exhaustive 
assessment and comparison of pollution control tech- 
niques. The main constraints to reducing and control- 
ling pollution in urban areas of developing countries 
are no longer technical, but institutional, economic or 
social in nature. Fi inally, these guidelines attempt, 
wherever possible, to illustrate key issues and recom- 
mendations by citing experiences in cities of develop- 
ing countries as there is much to be gained by consid- 
ering the e: nces of others in trying to tackle envi- 
ronmental pollution problems in urban areas. 


159,094 


PB91-225003/GAR PC A04/MF A01 
Apogee Research, Inc., Bethesda, MD. 


159,097 


General 


Public-Private Partnerships for Environmental 
Services: Anatomy, Incentives, and impediments. 
Kt Rubin. 17 0 


in. 17 Oct 88, 56p 
Sponsored by Environmental — _ Agency, 
Washington, DC. Resource Management Div 
The document provides an overview of the benefits to 
—- involvement in environmental services. It also 
assesses opportunities for i the private role 
and describes potential barriers disincentives to 


privatization. Case study profiles of several successful 
public-private partnerships are included. 


159,095 
PC A03/MF A01 


Radon in Drinking Water: 

iadun ot 31p TR-1242-87 

Contract EPA-68-C8-003303-3279 

Sponsored by Environmental Protection Agency, 
Washington, DC. Drinking Water Standards Div. 


tr tnen » eam ee 


evaluate exposure to radon due to its presence in 
drinking water supplies. 
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PB91-226530/GAR PC A03/MF A01 

— Environmental Technology, Inc., Corvallis, 
R. 

Carbon Sequestration in Soils and Global Climatic 


Symposium paper. 
M. G. Johnson, and J. S. Kern. 1991, 11p EPA/600/ 


D-91/185 

Proceedings of the North American Conference on 
Forestry Responses to Climate poe ll 1991. — 
sored by Corvallis Environmental Research Lab., OR 


The storage of carbon in soils is a very complex phe- 
nomenon. Although it is not fully characterized or un- 
derstood, steps can be taken to use soils as a reser- 
voir of carbon. The role of soils in the carbon 


management 
carbon cycling and storage must be more fully under- 
stood. The in our knowledge of soils and ecosys- 
ir response to Sean change, necessi- 
tate additional research befor i projections 
of the role of soils in global ‘clenatic change can be 
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PB91-921419/GAR PC A05/MF A01 
Environmental tesapen | Agency, Washington, DC. 


Final rept. 
27 90, 91p EPA/ROD/RO01-90/049 


See also PB90-149774 and PB87-189981.Portions of 

this document are not fully legible. 

= copy available on Standing Order, deposit ac- 
nt requred (minimum depost $150 US. Canada, 

and Mexico: all others $300). Single copies also avail- 

able in paper copy or microfiche. 


The 20-acre Baird and McGuire site is a former chemi- 
cal manufacturing facility in ring Massachusetts. 
The South Street wellfield, part of the municipal water 
supply for Holbrook, is located within 1,500 feet of the 
[soe gl The 1986 and 1989 Records of Decision 
(Ri wry Layee ae nga gp peer melh e 
ties at the site includi and onsite treatment 
of ground water Lb me + as onsite excavation 
pd incineration of contaminated soil (OU2), and re- 
mediation of the sediment of the Cochato River (OU3). 
The remedial action addresses the fourth operable 
we provision of an alternate water to compen- 
sate for the loss of the South Street wellfield and pro- 
vide an additional 0.31 million gallons/day. Since the 
previous RODs have all of the \ancelaied 
contamination, there are no contaminants of concern 
associated with the remedial action. 
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AD-A237 548/3/GAR PC A07/MF A02 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Study to I Selected Variables Associated 
with Length of Stay of Outlier Diagnosis Related 
Groups at Brooke Army Medical Center. 

Master’s thesis. 

E. J. Sanford. 5 Jul 89, 132p 


Stepwise multiple regression analysis was used to 
identify 14 variables associated with Le! of stay 
(LOS) of 7 Diagnosis Related Groups (DRGs). DRGs 
125, 143, 132, 122, 014, and 172 were selected for 
analysis. Variables found to be associated with LOS 
were: day of admission, day of discharge, preoperative 
days, number of diagnoses, number of procedures, 
provider, source of admission, number of consulta- 
tions, number of laboratory procedures, social work 
discharge planning, nursing service discharge plan- 
ning, and number of admissions. 


159,099 

AD-A237 615/0/GAR PC A05/MF A01 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Development and implementation of an improved 
Information Feedback System at USAF Medical 
— Wright-Patterson, Wright-Patterson AFB, 


Master's thesis. 
J. P. Morgan. Dec 90, 78p 


The author of this paper served as a member of and 
recorder for a process action team (PAT) tasked by the 
medical center commander to develop a facility-wide 
system to gather and report customer perception infor- 
mation in a manner that facilitates ision making. 
The PAT used statistical process control principles to 
develop and implement this new system. The previous 
system of information collection and reporting was 
compared to the new system using a questionnaire de- 
signed to measure managers’ satisfaction with each 
system. The questionnaire was sent to 58 mai rs 
throughout the medical center. The managers select- 
ed to participate in this study were chosen because 
they held positions of enough importance to be includ- 
ed on the medical center organization chart. A t-test 
was used to compare the mean scores from each 
survey. The results of the comparison between the two 
systems found that the managers’ level of satisfaction 
with the new system was oo goemer higher than was 
their level of satisfaction with the old system. Extrapo- 
lation of these findings indicate that the new system 
for gathering and reporting patient perception informa- 
tion may be superior to the previous system. 


159,100 

AD-A237 832/1 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Demographic Characteristics of the mbwe 
Valley Population. 

B. T. Wellde, M. J. Reardon, D. A. Chumo, D. 
Waema, and D. H. Smith. 1989, 14p 

Original contains color plates: All DTIC reproductions 
will be in black and white. 

Availability: Pub. in Annals of Tropical Medicine and 
Parasitology, v83 suppl n1 p29-42 1989. Available only 
to DTIC users. No copies furnished by NTIS. 


Thirty-four percent of the population (11079) in the 
Lambwe Valley study site was under the age of 10, and 
59% were under the age of 20. The population was 
equally divided among males and females (M/F 0.99). 
The crude birth rate averaged 45%; the death rate was 
8% and the natural increase averaged 37%. Infant 
and child mortality was 66% and 108% respectively. 
The average household size was 8.4 individuals. The 
population migrated to the Lambwe Valley primarily 
from other areas in Kenya, although 13% were from 
Tanzania. The predominant tribal group was Luo 
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(59%) followed by the Abasuba (38%). A few Luyha 
and Kisii were also encountered. Population increased 
by 3.5-fold in the 1960s, followed by a 2.5-fold in- 
crease in the 1970s. Due to an aerial spray tsetse con- 
trol program, sleeping sickness had a low prevalence 
in October 1981 (one of 5749). Of 339 individuals con- 
firmed as sleeping sickness patients by hospital 
records from within the study site 320 (94.3%) were 
traced to their homes. Mortality in domestic cattle 
(40%), goats (47%), sheep (55%), and dogs (50%) 
had occurred over the previous two years during an 
outbreak of trypanosomiasis. 


159,101 

PB91-225136/GAR PC A03/MF A01 
Bureau of Family Health Services, Montgomery, AL. 
Central Alabama System of Perinatal Care. 

Final rept. 1 Oct 87-30 Sep 90. 

D. Barnette. 1991, 43p 

Grant MCJ-016010-03 

Sponsored by Maternal and Child Health Bureau, 
Rockville, MD. 


The goal of the project was to establish an organized 
system of perinatal care which would improve the 
present unfavorable maternal and child health indices 
in the project area. Registered nurses, certified nurse- 
midwives, and obstetrical gynecologists were involved. 
The project focused on outreach, risk-based prenatal 
care and planned delivery, case management, post- 
delivery home visits, and sick-child care. 


159,102 

PB91-225144/GAR PC A03/MF A01 
Health Officers Association of California, Sacramento. 
Border Maternity Health Care Project. 

Final rept. 1 Oct 83-30 Sep 87. 

S. T. Aguirre. 1991, 22p 

Grant MCJ-063281-03 

Sponsored by Maternal and Child Health Bureau, 
Rockville, MD. 


The purpose of the project was to promote early, com- 
prehensive prenatal care for low-income Hispanic 
women and provide a means for health care profes- 
sionals on both sides of the border to increase their 
knowledge of and sensitivity to the target population. 
Activities included meeting with Mexican state health 
Officials, conferences and workshops, a research 
study, and development of materials. 


Data & Information Systems 
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AD-A237 780/2/GAR PC A06/MF A02 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Study to Determine the Reliability of Abstracted 
and Coded Medical Records Data Which Deter- 
mines DRG Assignment and Its Potential Effect on 
Resource Allocation at Reynolds Army Communi- 
ty Hospital (RACH). 

Master's thesis. 

B. L. Turner. Jun 89, 102p 


A descriptive study based on FY 87 data was conduct- 
ed to determine the reliability of RACH’s Medical 
records abstracted and coded data which determines 
DRG assignment and its effect on resource allocation. 
The research methodology included: a comprehensive 
literature review the reabstracting and recoding of 372 
medical records by an independent Accredited 
Records Technician, an analysis of the reasons for dis- 
crepancies between the RACH original data set and 
the data set generated by the independent ART, a de- 
termination of coding discrepency and DRG reassign- 
ment rates, determination of the impact of DRG reas- 
signment on supply resource allocation and CHAM- 
PUS reimbursement. Recommendations based on the 
study results, the literature review, and DoD medical 
records specific needs are made. The recommenda- 
tions are in keeping with acceptable medical records 
adaptations which were necessary during the civilian 
implementation of DRGs. 
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AD-A237 886/7/GAR PC AO5/MF A01 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 


Study to Determine the Most Efficient Organiza- 
tional Staffing Structure for the Information Man- 
agement Division Subsequent to the Implementa- 
tion of the Composite Health Care System at Ire- 
land Army Community Hospital, Fort Knox, Ken- 
tucky. 

Master's thesis. 

S. D. Hendrickson. Jun 89, 95p 


The Composite Health Care System (CHCS) is an inte- 
grated medical information system. Ireland Army Com- 
munity Hospital ([ACH) at Fort Knox, Kentucky is serv- 
ing as the operational test site for the CHCS. Little 
guidance was provided IACH as to how to structure 
and staff its information management division (IMD) to 
support such large operational, maintenance, and 
training requirements. This study documents the vari- 
ous tasks which were added to the IMD’s responsibil- 
ities as a result of the implementation of the CHCS. 
The number of computer-based information systems in 
private and public sector hospitals have grown expon- 
entially during the past twenty years. A new computer 
products and services industry has developed to 
supply the tools necessary to build computer-based in- 
formation systems. The CHCS may eventually support 
Department of Defense medical treatment facilities 
around the world. The objectives of the CHCS are to: 
(1) improve quality of patient care, (2) increase effi- 
ciency of operations, (3) enhance accuracy and avail- 
ability of information, and (4) provide standardized 
computer support of essential facility operations. 
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PB91-190876/GAR PC A05/MF A01 
Agency for Health Care Policy and Research, Rock- 
ville, MD. 

Feasibility of Linking Research-Related Data 
Bases to Federal and Non-Federal Medical Admin- 
istrative Data Bases. Report to Congress. 

May 91, 90p AHCPR-91-25 


The document reports to Congress on the feasibility of 
linking research-related data with similar data collect- 
ed or maintained by non-Federal entities and by cer- 
tain Federal agencies. These data describe patient 
Clinical and functional status for research with respect 
to the outcomes, effectiveness, and appropriateness 
of health care services and procedures. After discuss- 
ing the usefulness of secondary data (generally from 
administrative records), the problems of lack of coordi- 
nation in the development of standards for medical 
data and access to data are addressed. The establish- 
ment and implementation of standards and the resolu- 
tion of access issues will contribute to the availability 
of data for medical effectiveness research. To in- 
crease the availability of secondary data for medical 
effectiveness research, the report notes two ap- 
proaches: (1) improving existing data sources, espe- 
cially State data systems and (2) encouraging the de- 
velopment of the automated patient record and the 
standards that must precede it. 
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PB91-225169/GAR PC A03/MF A01 
Arizona State Dept. of Health Services, Phoenix. 
Family Health Services State Program Staff Devel- 
opment Project. 

Final rept. 1 Oct 87-30 Sep 89. 

K. Zipsnis. 1991, 15p 

Grant MCJ-043861-01-0 

Sponsored by Maternal and Child Health Bureau, 
Rockville, MD. 


The goal of the project was to develop and pilot-test an 
integrated MCH data base, which is linked to related 
data bases within the Division of Family Health Serv- 
ices and to other important data bases. Data entry oc- 
curred at the local level, where it could also be manipu- 
lated to meet local needs. Program objectives included 
reducing paperwork at the State and local levels, en- 
hancing the ability for local data entry and manipula- 
tion to meet local needs, improving the ability at the 
State level for MCH programs to review contractor’s 
performance and ensure quality assurance and con- 
tract compliance, and enhancing the management and 
planning capabilities of MCH program managers at the 
State level. 





Health Care Assessment & Quality 
Assurance 


159,107 
PB91-225532/GAR PC A03/MF A01 
Arkansas Dept. of Health, Little Rock. Maternal and 
Arkaneae Staff Dev 

insas Development Grant (Quality Assur- 
ance in Arkansas Maternity Clinics). 
Final rept. 1 Oct 87-20 Sep 89. 
D. Bryant. 1989, 24p 
Sponsored by Maternal and Child Health Bureau, 
Rockville, MD. 


The author sought to ensure the delivery of quality clin- 
ical care that is consistent with current prenatal stand- 
ards. A maternity nurse practitioner was hired to revise 
public health nurse protocols, develop quality assur- 
ance testing protocols for local health departments, 
establish a management information system as a data 
base for administrative tracking of clinical quality as- 
surance activities, and conduct inservice training ses- 
sions and quarterly clinical conferences for public 
health nurses in each region. 


Health Care Delivery Organization & 
Administration 
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AD-A237 376/9/GAR PC A06/MF A02 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 


y irgical ay me to 
Levels at the United States Air Force 
Hospital. 
Master’s thesis. 
G. A. Peters. 16 Jun 89, 101p 


Surgical productivity at the United States Air Force 
Academy Hospital steadily decreased over three 
years. There was no apparent reason for the decline, 
and evaluation of every activity surrounding the Sur- 
gery Department found no overall causative factor. 

lowever, during this study it became apparent that the 
problem could be attributed to command interest. 
When the Hospital Commander encouraged the sur- 
geons to work harder productivity levels returned to 
previous levels. This study also found support for other 
Studies in which the Longest Case First method of 
scheduling surgical cases into operating rooms results 
in better throughput than other methods. The informa- 
tion in this si points to the possibility that operating 
room turnovers are faster as the day wears on. This 
indicates that when shorter cases go last, as in the 
Longest Cases First method, there is more opportunity 
for a larger number of faster turnovers; resulting in 
greater throughput than achieved using other schedul- 
ing methods. 
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AD-A237 378/5/GAR PC A03/MF A01 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 
to Determine FY88 Savings as a Result of 
ture of Obstetrical Services at Evans U.S. 
—— Hospital, Fort Carson, Colorado. 
sis. 
D. J. Schroeder. 15 Nov 89, 27p 


Evans U.S. Army Community Hospital (EACH), Fort 
Carson, Colorado, was chosen as one of two Army 
hospitals for the Catchment Area Management Dem- 
onstration Project (CAM). CAM gives the Commander 
control of both the Operation and Maintenance, Army 
(OMA) and the Civilian Health and Medical Program of 
the Uniformed Services (CHAMPUS) budgets. The first 
initiative the Commander considered as a result of this 
new control was to capture the Obstetrical Services 
(OB) in the EACH catchment area. This s deter- 
mined that a savings of $1,345,140.72 would have 
been realized if 77 additional deliveries had been per- 
formed at EACH in FY88. 
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AD-A237 379/3/GAR PC A04/MF AO1 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 


HEALTH CARE 
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Development of a Diagnosis Related Management 
for the Department of OBGYN at Winn 

Army Community Hospital, Fort Stewart, Georgia. 

Master’s thesis. 

B. V. Ramcharan. May 90, 70p 


This paper examines the development of a diagnosis 
related management system for Obstetrical and Gyne- 
cological Diagnosis Related Groups at Winn Army 
Community Hospital, Ft. Stewart, GA. Linear Program- 
ming was used to create an objective function that 
maximized the relative weighted products that result 
from the DRG tracked workload. The program’s objec- 
tive was to examine the DRGs on a case mix approach 
and maximize the highest sum of the relative weighted 
products to achieve the highest reimbursement possi- 
ble. This program considered the physical limitations 
of the physicians based on available time and the time 
required to perform certain procedures. The program 
produced an optimal relative —. product that 
recommends how much of each DRG should be per- 
formed based on the variables and constraints within 
the facility. 
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AD-A237 731/5/GAR PC AO5S/MF A01 

Academy of Health Sciences (Army), Fort Sam Hous- 

ton, TX. Health Care Administration. 

Study to Determine a Viable System for Tracking 
Medical Records at Letterman Army 


Master’s thesis. 
J. S. Cook. 19 Apr 90, 87p 


A study of the Outpatient Medical Records 
Branch (OMRB) was conducted at Letterman Army 
Medical Center because of the inability to adequately 
monitor and track outpatient medical records, as well 
as because of a Joint Commission finding that records 
were not being adequately safeguarded. The first part 
of the study consisted of an examination of how the 
branch functions internally and how it relates to other 
areas within the MEDCEN, and a review of three medi- 
cal record tracking systems (MRTSs) currently used at 
other hospitals. T! MRTSs that satisfied the basic 
requirements at LAMC were further reviewed. The 
second part of the study involved a comparison be- 
tween and cost analysis of those MRTSs that satisfied 
the basic LAMC requirements. Two of three record 
tracking systems that were reviewed satisfied the mini- 
mal requirements. Therefore, the deciding factor came 
down to a simple, straight-forward cost comparison. 
The record tracking system from Current Technologies 
Concepts (CTC) “Medical Record Automated - 
geout System’ proved to be the least expensive 
system and is recommended for purchase and imple- 
mentation. Both options (portable and fixed) offered by 
CTC were less expensive than the systems offered by 
Intelus. It is anticipated the selected system will (1) in- 
crease productivity within the OMRB with minimal in- 
crease in resources, and (2) improve accountability of 
outpatient records. 
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AD-A237 774/5/GAR PC A07/MF A02 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Marketing Program: Tripler Army Medical Center, 
Hawaii. 

Master’s thesis. 

M. R. Williams. Dec 90, 132p Rept no. HCA-1-90 
Original contains color plates: All DTIC/ NTIS repro- 
ductions will be in black and white. 


The purpose of this study was to develop the initial 
framework upon which to build an effective marketing 
program for improving patient satisfaction with outpa- 
tient care at Tripler Army Medical Center. The market 
research instrument for this study was a Patient Opin- 
ion Survey which was statistically proven to be valid 
and reliable. Data was collected from a representative 
sample of the beneficiary population based on the vari- 
ous status categories (active duty, active duty depend- 
ent). Each individual surveyed had just completed a 
visit with a physical at one of eight major outpatient 
Clinics at Tripler. Multiple regression analysis was per- 
formed on the four domains of physician competency, 
amenities, courtesy, and education. The domains of 
amenities and courtesy proved to be statistically signif- 
icant in demonstrating a high degree of association 
with overall patient satisfaction. Additionally, the 
amenities domain revealed the greatest amount of dis- 
satisfaction while the courtesy domain indicated the 
highest degree of satisfaction. Further statistical analy- 
sis was performed to determine which of the twenty- 
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one factors contained within the four domains re- 
vealed levels of dissatisfaction sufficient enough to 
warrant being addressed in the market plan. 
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AD-A237 777/8/GAR PC A06/MF A02 

Academy of Health Sciences (Army), Fort Sam Hous- 

ton, TX. Health Care Administration. 

Study to Determine the Most Resource Efficient 

Method to Provide Initial Treatment of Adult Non- 

u Patients Who Access Darnall Army Com- 
Hospital via the Emergency Room. 

Master’s thesis. 

J. M. Martin. Sep 90, 115p Rept no. HCA-79-89 


The most resource efficient method of providing the 
initial evaluation and treatment of adult (13 years and 
older), —a patients who access Darnall Army 
Community Hospital, Fort Hood, Texas through the 
e mcy room was determined. An analysis was 
completed concerning the present method of manag- 
ing the adult, nonurgent patient population followed by 
a review and analysis of other available hospital re- 
sources. Detailed data was obtained concerning the 
composition of the room patient population 
by triage category, shift, and age over a 6 month 

iod. The establishment of an evening shift Initial 
Care Clinic, staffed by a General Outpatient Clinic phy- 
sician, was recommended to provide initial triage and 
limited treatment to all ambulatory patients accessing 
the hospital via the e ncy room. Adult, nonurgent 
patients would then be referred, using a same day ap- 
= for treatment to the General Outpatient 

linic. 


159,114 
PC AO5/MF A01 


thesis. 
T. W. Mayes. 26 May 89, 81p 


This project assessed the effectiveness of current ac- 
counts payable processes throughout all functional 
areas and identified problem areas which have contrib- 
uted to difficulties with prompt payment. The results 
indicate that the combined benefits of an interface of 
existing automated systems would streamline the ac- 
counts Lae po process, with an ————_ struc- 
ture, would provide improved staffing and supervi- 
sions, and would resolve the problem of timely pay- 
ment to vendors. A Vendor Liaison Office would serve 
as the point of entry into the system for questions and 
concerns regarding payments. Significant reductions 
in the amount of interest penalties paid, cost reduc- 
tions from discounts earned, and improved vendor re- 
lations can be achieved through this improved method 
for efficient management of commercial accounts pay- 
le. 
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AD-A237 807/3/GAR PC A06/MF A02 
Acai of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

System for Gen- 


Effective Appointment 

eral Leonard Wood Army Community Hospital. 
Final rept. Jul 89-Jul 90. 

M. E. Hooten. 13 Jul 90, 111p 

This paper used a Multi-Variate Regression Analysis to 
analyze the Patient intment System (PAS) at Gen 
Leonard Wood — munity Hospital, Fort Leon- 
ard Wood, Missouri. The model presents a construct of 
an appointment system which must satisfy both the 
demands of external and internal customers. At the 
same time, the hospital administrator must manage 
the system in a manner which efficiently uses a limited 
resource, the physician’s time. The paper begins with 
background interviews, then descriptive statistics of 
visits and demographics, and finally proceeds to ana- 
lyze the significance of variables which effect the ap- 
pointment system. The Appointing and Scheduling 
Module of the Automated Quality of Care Evaluation 
and Su System (AQCESS), Man; nse 
Report System (MEPRS), and the MED 302 Medical 
Summary Report ided sufficiently detailed data for 
use in analysis. results provide management with 
critical oversight indicators which can be used to moni- 
tor and evaluate the productivity of the system. 
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AD-A237 860/2/GAR PC A07/MF A02 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Educating Physicians on the Workload Manage- 
ment Systems for Nursing. 

Final rept. Jul 89-Jul 90. 

— Horrell. 6 Jul 90, 147p Rept no. HCA-1-87- 


This project was intended to solve the problem of the 
lack of wep knowledge at Irwin Army Community 
Hospital, Fort Riley, Kansas, about the Workload Man- 
agement System for Nursing (WMSN). It explores what 
nurses think physicians should know about nursing to 
perform their physician tasks in a manner that uses the 
scarce resources of nursing in the most efficient way 
possible. The objectives of the study were to: deter- 
mine what the physician needs to know, and create a 
method for teaching it; and evaluate the physician 
needs to knowledge that is expected to result from the 
education. An interview process was used with a group 
of nurses familiar with the WMSN to determine what 
physicians needed to know about the WMSN. This re- 
sulted in the development of a survey instrument that 
represents the sets of WMSN knowledge required by 
physicians. The second step of the project was to de- 
velop a curriculum based on the knowledge sets. This 
initial curriculum was taught to a group of physicians at 
Irwin Army Community Hospital. The physicians took a 


pre-test and a post-test, to assist in validating the 
change in their knowledge and to adjust the material to 
their needs. 
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AD-A237 887/5/GAR PC A10/MF A03 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

itive Workload Pred 
Medical Care Composite Unit and the Medical 
Work Unit Systems for Health Services Command. 
Master’s thesis. 
V. F. Gunnell. Jun 90, 217p 


This study examines the issue of whether U.S. Army 
Health Services Command (HSC) medical treatment 
facilities altered their Fiscal Year 1989 workload in re- 
sponse to the partial Foran of the new Diag- 
nosis Related Group (DRG) based resourcing system. 
This Congresssionally mandated change for the mili- 
tary health care system has positive and negative as- 
pects. This paper presents both sides of the issue, as 
well as an historical overview of DRGs. Definitions of 
terminology relating to the system and detail concern- 
ing the functioning of DRG based resource allocation 
provide an understanding of the statistical a is 
which follows. This project examines variances and re- 
lationships in workload reporting for HSC and for indi- 
vidual facilities between FY88 and FY89 through sta- 
tistical techniques. The study addresses reasons why 
facilities apparently have not found it in their interest to 
alter their workload. This research evaluates the 
impact of independent variables which measure re- 
sourcing and demography at each of the HSC medical 
treatment facilities on HSC workload, as counted in 
both medical care composite units (MCCUs) and medi- 
cal work units (MWUs). After assessing the impact of 
these variables through regression analysis, this paper 
presents a model to predict both MWU and MCCU 
workload values given the influence of the demograph- 
ic and resourcing variables. 


Health Care Measurement 
Methodology 
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AD-A237 547/5/GAR PC A04/MF A01 

Academy of Health Sciences (Army), Fort Sam Hous- 

ton, TX. Health Care Administration. 

Study to Identify and Analyze the Effects of Cate- 
and Freq Sampling on the Reporting of 

otal Nursing Care Hour Requirements. 
Master’s thesis. 
C. L. Ray. 26 Jun 89, 63p 


The impact of patient categorization and frequency 
sampling on the accurate reporting of the number of 
nursing care hours needed for a given group of pa- 
tients was demonstrated in this study. The results of 
this study further corroborated the earlier NCHSS find- 
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ings of Sherrod, Rauch and Twist (1981). Overall, the 
principal findings of the study supported the premise 
that the sampling frequency of acuity data could be as 
infrequently as every Wednesday. However, the find- 
ings did not support the premise that sampling could 
be as infrequent as once a month. In general, this find- 
ing was shown to have important implications for rede- 
fining the frequency of sampling WMSN acuity data at 
Womack Army Community Hospital. This was a retro- 
spective inquiry analyzing the database collected over 
a 422 day period involving 79,677 cases. Patients ad- 
mitted to Womack Army Community Hospital during 
the period of August 4, 1987 through September 29, 
1988 were used for the study. Acuity data for the study 
was collected by professional nurses on a daily basis 
and entered into the Datapoint terminals. Analysis was 
conducted on the total sample of patient records, and 
individually, for six clinical areas at WACH: medical/ 
surgical, obstetrics/gynecology, psychiatric, newborn 
nursery, pediatrics and critical care for the 422 day 
period. Patient acuity data was provided by registration 
number and clinical service only, so the ethical rights 
of the patient were protected. The unit of analysis used 
was day of care. 
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PBS91-214494/GAR PC A04/MF A01 
National Library of Medicine, Bethesda, MD. 

Current Bibliographies in Medicine: Hospital Tech- 
pvt g Assessment. 

Rept. for Jan 84-Dec 90. 

A. C. Fox, L. J. Klein, and T. Meikle. 1990, 59p 
NLM/CBM-90/17 

Also available from Supt. of Docs. 


The bibliography includes citations to the general liter- 
ature of health care technology assessment and the 
diffusion of technological innovations in medicine, and 
it specifically emphasizes and focuses on hospital 
management of high-cost technologies and proce- 
dures. Hospital technology management includes 
evaluation, medical device regulation, financing, pur- 
chasing, leasing, maintenance, facility design, delivery 
modes such as mobile units, intensive care units, joint 
ventures, and third party payment considerations - for 
hospita! technology in general as well as specific tech- 
nologies such as lithotripsy, cardiac bypass surgery, 
and magnetic resonance imaging. Citations are limited 
to those having a publication date of 1984 or later. The 
date reflects the impact that the introduction of the 
prospective payment system had on hospital adminis- 
tration. Literature on rationing, planning, and policy is 
included only if it concerns constraints placed on the 
diffusion of innovation, reimbursement, or hospital 
technology management. Arrangement of the bibliog- 
raphy is by subject; citations may appear in more than 
one category. 


Health Care Utilization 
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AD-A237 776/0/GAR PC A05/MF A02 

Academy of Health Sciences (Army), Fort Sam Hous- 

ton, TX. Health Care Administration. 

Study to Determine the impact of the Recently Es- 

tablished PRIMUS Clinics on the Patient Workload 

in the Pediatric Clinic, General Outpatient Clinic 

~ ~~ mama Room at Darnall Army Community 
lospital 


Master's thesis. 
K. D. Williams. 3 Jul 89, 100p 


The 1984 Department of Defense Authorization Act di- 
rected DoD to conduct demonstration projects de- 
signed to improve the military direct health care 
system. The success of ambulatory health care cen- 
ters in the private health care industry prompted mili- 
tary officials to direct the implementation of a demon- 
stration project using satellite health clinics. The Army 
Medical Department (AMEDD) established ten of 
these clinics to extend and complement the military 
direct health care system. The Army Surgeon General 
Officially designated this project as the Primary Care 
for the Uniformed Services (PRIMUS) Program. The 
PRIMUS clinics were to become an important exten- 


sion of the military health care system. The purpose of 
this study was to determine the impact of the PRIMUS 
clinics on the patient workload in the Pediatric Clinic, 
General Outpatient Clinic, and Emergency Room at 
Darnall. A statistical analysis of the patient workload 
data from the past two years determined that the work- 
load in each of these clinical areas decreased since 
the PRIMUS clinics opened in June 1988. Proper man- 
agement of this valuable program is essential to maxi- 
mize the efficient delivery of primary health care serv- 
ices to eligible beneficiaries. 


Health Delivery Plans, Projects & 
Studies 
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PB91-214841/GAR PC A04/MF A01 
National Commission on Acquired Immune Deficiency 
Syndrome, Washington, DC. 

Report of the Working Group on Social/Human 
Issues to the National Commission on AIDS. 

S. Allen, H. Dalton, E. Diaz, D. S. Goldman, and L. 
Kessler. Apr 91, 52p 


The National Commission on Acquired Immune Defi- 
ciency Syndrome’s Working Group on Social/Human 
Issues has attempted to address and take action on a 
variety of issues which concern both people living with, 
or at risk of, HIV disease, and those who provide care 
and services to these individuals, on the most basic 
human and social levels. These issues concern the na- 
tion’s capacity to provide care and services and its 
ability to recognize the needs and maintain the dignity 
of individuals with HIV disease when the authors pro- 
vide these services. The recent advancements in the 
treatment of HIV disease are extremely heartening, but 
also give rise to a number of questions, such as: What 
services are needed; How will the authors meet the 
challenges of providing these services; And, how will 
they pay for the provision of these services. The Work- 
ing Group has explored these questions carefully and 
has adopted a series of recommendations based on 
their hearings, site visits and meetings with experts in a 
variety of fields, including individuals living with HIV 
disease which are presented in the report. 


Health Education & Manpower 
Training 
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AD-A237 549/1/GAR PC A04/MF A01 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Study to Determine a ——s Plan for the Medical 
Record Technicians of Naval Hospital, San Diego 
in P ration for the Implementation of the Diag- 
nosis Related Group System. 

Master’s thesis. 

J. M. Saunders. 13 Dec 89, 60p 


The purpose of this study was to obtain information 
about the level of knowledge that Medical Records 
Technicians at Naval Hospital San Diego (NHSD) have 
on Diagnosis-Related Groups and to provide recom- 
mendations on what information on DRGs should be 
considered in developing an effective training pro- 
gram. On August 29, 1989 a DRG Knowledge Survey 
was administered to 17 Medical Records Technicians 
at NHSD. The survey was used to evaluate the MRT’s 
general knowledge of DRGs and their specific knowl- 
edge in the areas of Prospective Payment and Retro- 
spective Payment, the purpose of DRGs, the scope of 
DRGs, medical records coding, computers, the re- 
source reallocation methodology that is being used by 
the Department of Veteran’s Affairs and the DRG im- 
plementation plans of the eyed Department's Bureau 
of Medicine and owony (BUMED). The findings indi- 
cate that MRTs at NHSD, on the average, have mini- 
mal knowledge of DRGs and strongly suggest that 
formal training is required if a prospective payment 
system is to be successfully implemented at this Com- 
mand. 
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AD-A237 724/0/GAR PC A06/MF A02 





Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Study to Assess the Training needs of William 
Beaumont Army Medical Center’s Medical Staff 
and to Determine a Strategic Plan for Transition to 
Diagnosis Related Groups. 

Master’s thesis. 

H. Hernandez. 20 Jul 90, 121p 


The purpose of this study was to assess the training 
needs of William Beaumont Army Medical Center’s 
medical staff and to determine a strategic plan for tran- 
sition to Diagnosis Related Groups (DRG’s). This study 
hypothesized that DRG knowledge was dependent 
upon five constructs. Four additional variables were 
considered. Two open ended questions assessed staff 
input and contributed to the development of the strate- 
gic plan. Item analysis followed by analysis of variance 
demonstrated high levies of both construct and con- 
tent validity. The Center’s medical staff results howev- 
er, indicated poor item discrimination evidenced by 
high group means. Staff input was, however, useful in 
determining a strategic plan comprising four initiatives- 
strategic planning, training, assessment, and restruc- 
turing (STAR). STAR is an executive strategic planning 
tool designed to aid the commander in implementing a 
DRG budget allocation system. 
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PB91-215954/GAR PC A04/MF A01 


Johns Hopkins Univ., Baltimore, MD. School of Hy- 


= and Public Health. 
N 


ay Rhythms and Shift Work: Shift Work and 
ing. 

Draft rept. (Final). 

C. S. Weisman. 3 Dec 89, 53p 

See also PB91-215947, PB91-215905 and PB91- 
215939. Sponsored by Office of Technology Assess- 
ment, Washington, DC. 


Shift work within the nursing profession is examined. 
The authors first address the prevalence of shift work 
in nursing, its patterns, and the evidence for dissatis- 
faction with shift work. Next, the consequences of shift 
work are discussed, such as family and social issues, 
health problems, and work performance. Conclusions 
and recommendations are provided. 
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PB91-225516/GAR PC A03/MF A01 
San Francisco Dept. of Public Health, CA. 
Comprehensive Model for Preventing Perinatal 
HIV Infection: Implementing Guidelines and Sys- 
tems Dev ment. 

Final rept. 1 87-30 Sep 89. 

G. Olivia. 30 Sep 89, 23p 

Sponsored by Maternal and Child Health Bureau, 
Rockville, MD. 


In order to prevent perinatally-acquired HIV infection, 
the project planned to: maximize the health care status 
of mothers and babies at risk; expand the capacity of 
the health care and social service delivery system; and 
develop a model of perinatal AIDS prevention, educa- 
tion, and care. An inclusive advisory committee struc- 
ture was established which developed guidelines and 
protocols which serve all health care and social serv- 
ice providers in the county. The project also estab- 
lished a data collection system to monitor the progress 
of the epidemic in women and children. 


159,126 


PB91-780247/GAR Audio-Visual$35.00 
Health Care Financing Administration, Baltimore, MD. 
Health Standards and Quality Bureau. 

Understanding the Uniform Clinical Data Set 
(UCDS) (Video). 

Audio-Visual. 

11 Jul 91, 1 VHS video 

See also related software on diskette, PB91-509661. 


A thirty-eight minute video tape gives health care pro- 
fessionals the ae, purpose, and ows of the 
Medicare Uniform Clinical Data Set (UCDS). A forum- 
style discussion between a moderator, five expert pan- 
elists involved in UCDS development and implementa- 
tion, and an audience comprised of physicians and 
hospital personnel is shown. The video can be used in 
combination with personal comments from a Peer 
Review Organization (PRO) staff representative or, if 
necessary, as a stand alone program. 


Health-Related Costs 
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AD-A237 545/9/GAR PC AO5/MF A01 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Study to Develop a Model for the Allocation of 
Medical Supply Funds to the Various Clinical Serv- 
ices at Keller Army Community Hospital Based 
Upon inpatient Weighted Units and Ambulatory 
Weighted Units. 

Master’s thesis. 

J. H. Rickard. 11 May 89, 80p 


The study developed a model for the allocation of 
supply funds to the various clinical services at Keller 
Army Community Hospital, West Point, based upon in- 
patient weighted units (IWUs) and ambulatory weight- 
ed units (AWUs). The 1987 inpatient and outpatient 
workload and supply budgets of Keller were examined. 
The hospital workload was converted from the MCCU 
system to the DRG-based IWU, AWU system. The 
DRG-based workload was then summed to determine 
the total workload for the hospital. This was then divid- 
ed into the actual 1987 budget to determine the supply 
cost per |WU/AWU. It was not possible to accurately 
determine inpatient supply budgets due to the lack of a 
cost-based accounting system. The system currently 
in place only identifies costs to the ward level, not by 
service. Therefore, the study concentrated on the out- 
patient clinics where the financial system tracked 
costs to specific clinics. 
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AD-A237 551/7/GAR PC A05/MF A01 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Analysis of the Allocation of Funds for the Direct 
Health Care Provider Program (DHCPP). 

Master’s thesis. 

R. A. Lynch. 26 May 89, 84p 


This study examines the consistency of Health Serv- 
ices Command’s (HSC) policy for the allocation of 
Direct Health Care Provider Program (DHCPP) funds 
and its compliance with Army guidance. The current 
methodology used in the allocation of DHCPP funds is 
determined and compared to Army guidance. The in- 
formation used by decision makers at HSC in the ap- 
proval process was determined and coded as predic- 
tor measures for use in the linear regression model to 
capture the current HSC funding policy. It was deter- 
mined that the policy for allocating funds for the 
DHCPP is consistent and meets Army guidance. How- 
ever, although the policy is consistent, there was a 
shift in policy as it was applied in FY89 compared to 
FY88. It was also determined that the documentation 
indicating compliance with Army guidance could be im- 
proved upon. Recommendations include the expan- 
sion of information used to evaluate requests for 
DHCPP funds, the use of a policy-capturing model to 
prioritize requests, and improvements to documenta- 
tion which would demonstrate compliance with Army 
guidance. 


Health Resources 
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AD-A237 374/4/GAR PC A06/MF A02 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Study to Develop a Functional User’s Model for the 
Replacement of Patient Furnishings on Nursing 
Wards at Walter Reed Army Medical Center. 
Master’s thesis. 

C. A. Smith. 21 Jul 89, 125p Rept no. HCA-2-87 


This project analyzed the application of current sys- 
tems already established within the AMEDD and ap- 
plied at Walter Reed Army Medical Center for the pur- 
pose of — and replacing capital equipment, par- 
ticularly patient furniture. The deficiencies of the sys- 
tems which prevent comprehensive periodic identifica- 
tion of much of the patient furniture as being in need of 
replacement include lack of staff understanding of 
their role in the process and failure of the AMEDDPAS 
and Property Book systems to include much of this fur- 
niture in the monitoring function. The project proposed 
a comprehensive, total quality assurance model that 
would correct these deficiencies, provide more accu- 
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HEALTH CARE 
Health Services 


rate identification of the total financial requirement of 
the hospital and support enhanced funding of capital 
equipment programs. 


Health Services 
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AD-A237 216/7/GAR PC A03/MF A01 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

of Selected Medical Care Sta- 
tistics, Quarter Ending December 31, 1990. 
Quarterly rept. 
31 Dec 90, 27p Rept nos. DIOR/L02-91/01, LO2 


This report presents quarterly summary data concern- 
ing medical care provided at fixed military medical fa- 
cilities located in: (1) the United States and (2) outside 
the United States, in territories, possessions and for- 
eign countries. This publication contains pie charts 
which are based on the percent of the worldwide DOD 
total for each of the categories. Admissions and beds 
occupied by nts of other uniformed personnel 
(Public Health ice (PHS), Coast Guard (CG), Na- 
tional Oceanic Atmospheric Administration (NOAA)) 
are less than one percent and are included in the other 
category on applicable charts and graphs. 
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AD-A237 257/1/GAR PC A03/MF A01 
Naval Medical Data Services Center, Bethesda, MD. 


Final rept. 1988-1991. 
C. S. Warren. 31 May 91, 48p 


The purpose of this reference manual is to provide am- 
bulatory care managers a tool to measure and trans- 
late patient acuity into nursing manpower require- 
ments. In the Ambulatory Care Workload Management 
System for Nursing (AC/WMSN) model, quan ition 
of required nursing hours for patient care is based 
upon nursing activities that are critical in quantifying 
staffing for patient care. The AC/WMSN is specifically 
designed to assist medical treatment facilities (MTFs) 
to meet accreditation standards for professional and 
paraprofessional nurse staffing. Ambulatory care nurs- 
ing services of JCAHO accredited MTFs must develop 
hospital-wide patient care programs, policies, and pro- 
cedures that describe how the nursing care needs of 
patients or patient populations are assessed, evaluat- 
ed, and met. AAANA standards also require nursing 
service staffing to meet patient care requirements. 
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AD-A237 546/7/GAR PC A06/MF A02 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Providing Effective Administrative Support to the 
Physician Department Service Chiefs at Walson 
Army Community Hospital, Fort Dix, New Jersey. 
Master’s thesis. 

R. G. Reale. Dec 90, 114p 


This study prescribes a more effective system for the 
provision of administrative support to the physician de- 

nt and service chiefs at Walson Army Commu- 
nity Hospital (WACH), Fort Dix, New Jersey. It was 
conducted during the period July 24, 1989 to July 20, 
1990. The project was undertaken in response to con- 
cerns voiced by WACH physician department and 
service chiefs that their time was being increasingly di- 
verted from the provision of direct patient care by the 
performance of administrative tasks. The primary 
method of gathering data to address this management 
problem was the structured interview. After conducting 
a comprehensive review of the literature and observing 
the existing structure and functioning of WACH’s Clini- 
cal Support Division, the author conducted structured 
interviews with a variety of health care professionals 
from both the civilian and federal sectors. These inter- 
views included administrators and assistant adminis- 
trators from area civilian sector health care facilities, 
administrators and assistant administrators from vari- 
ous uniformed services a nd federal medical treatment 
facilities, WACH physician department and service 
chiefs, and WACH senior physician, nursing and ad- 
ministrative staff members. 
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AD-A237 616/8/GAR PC A09/MF A02 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Study to Measure Nursing Activity and Productivi- 

} Ay: Identify Potential Benefits in Preparation for 
: implementation of Hospital Information Sys- 
ems. 

Master’s thesis. 

L. Ward-Lee. Jul 89, 187p 


This paper examines the potential for increasing nurs- 
ing productivity through the reduction of indirect care 
time. To that end, the current percentage of indirect 
care time is measured using the methodology devel- 
oped by Misener in 1983. The amount of direct care 
time, unavailable for care time and slack time is also 
measured and compared to the results of the Misener 
study. Additionally staffing on two intensive care units 
was examined and compared to the staffing models 
used by four other hospitals. 
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AD-A237 775/2/GAR PC A06/MF A02 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Graduate Mai it Project to Improve the 
Supplemental Care System at Walter Reed Army 
Medical Center. 

Master’s thesis. 

T. D. Williamson. 20 Jul 90, 109p 


This study examines the health care delivery system at 
Walter Reed Army Medical Center, an 850 bed tertiary 
care teaching hospital in Washington, D.C. The study 
assesses the process used to arrange for health care 
services to complement the in-house delivery system. 
The focus is on the management of the Supplemental 
Care program which is used primarily on an episodic 
basis to contract for civilian health care services. A 
systems analysis approach is used to develop a graph- 
ic model and flow charts which portray the program 
and its role as part of a broader system. Hospital staff 
are surveyed to determine their knowledge and use of 
options for providing care. Supplemental Care pay- 
ments during one fiscal year are analyzed to detect 
patterns. A survey of alternative civilian and federal 
sources of care is made for procedures which had high 
cost or volume. The findings indicate weaknesses in 
Staff knowledge about the system, limitations in the 
method of identifying and using the most efficient alter- 
native for providing care, and inadequate controls on 
the system. Recommendation are made to improve 
the design and develop a more efficient managerial 
control system for the Supplemental Care program. 
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PB91-172700/GAR PC A04/MF A01 
ge for Health Care Policy and Research, Rock- 
ville, MD. 


Annotated Bibliography: Rural Health Services Re- 
1968-90 


search, a 
. Carmody, and D. R. Castillo. Apr 91, 69p AHCPR- 
91-20, AHCPR/PUB-91-0014 


The bibliography summarizes the results of past and 
current AHCPR-supported research on rural health 
services over the 1968-90 period. It is comprised of 
127 annotations for both current projects and for com- 
pleted project findings published in peer-reviewed jour- 
nal articles, AHCPR reports, and final executive sum- 
maries and research reports available through the Na- 
tional Technical Information Service. In addition the 
bibliography includes an appendix that lists all projects 
by the year in which they were funded; an author index 
of all principal and coauthors; and a subject/title index 
of projects and articles presented alphabetically by 
title within nine subject headings: access and availabil- 
ity, data and measurement, health manpower, health 
services research/methodology, hospitals, maternal 
and child health, primary care (including emergency 
medical services and alternative delivery), technology, 
and utilization and service delivery. 
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PBS1-175927/GAR PC A03/MF A01 
Alpha Center Health Policy and Planning, Inc., Wash- 
ington, DC. 

Delivering Essential Health Care Services in Rural 
Areas: An Analysis of Alternative Models. 

W. D. Helms, D. M. Campion, and |. Moscovice. May 
91, 50p AHCPR-91-23 , AHCPR-91-0017 

Contract AHCPR-282-88-0030 

Sponsored by Agency for Health Care Policy and Re- 
search, Rockville, MD. 


154 VOL. 91, No. 21 


In many rural communities, the survival of small hospi- 
tals is in jeopardy because they are no longer able to 
meet the financial and legal requirements of a tradi- 
tional full-service facility. To maintain access to essen- 
tial health care services for rural residents, a number of 
States and communities are converting closed or fail- 
ing rural hospitals into alternative kinds of health facili- 
ties. The analysis examines six such models. Three 
models maintain acute care inpatient beds for stabili- 
zation and holding capacity; the other three models 
eliminate all acute care beds. Each model uses the 
same basic remedies to address these problems: 
reduce or eliminate inpatient beds, discontinue per- 
forming costly and complicated services, cross-train 
personnel to perform multiple tasks, and develop re- 
ferral relationships and linkages with other hospitals. 
The report is a revised version of a background paper 
commissioned for a 1990 workshop, ‘Alternative 
Models for Delivering Essential Health Care Services 
in Rural Areas’. 
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PB91-219923/GAR PC A11/MF A03 
National Center for Health Statistics, Hyattsville, MD. 
Detailed Diagnoses and Procedures, National Hos- 
pital Discharge Survey, 1988. 

Vital and health statistics series. 

E. J. Graves. Mar 91, 246p DHHS/PUB/PHS-91- 
1768, ISBN-0-8406-0442-4 

Also pub. as National Center for Health Statistics, Hy- 
attsville, MD. rept. no. VHS/SER-13/107. Library of 
Congress catalog card no. 90-13573. 


The report presents statistics on conditions diagnosed 
and surgical and nonsurgical procedures performed in 
non-Federal short-stay hospitals. The statistics are 
based on data collected through the National Hospital 
Discharge Survey from a national sample of the hospi- 
tal records of discharged inpatients. Estimates of first- 
listed diagnoses, all-listed diagnoses, days of care for 
first-listed diagnoses, and all-listed procedures are 
shown by sex and age of patient and geographic 
region of hospital. 
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PB91-225128/GAR PC A03/MF A01 
Colorado Univ. Medical Center, Denver. School of 
Nursing. 

Genetic Applications for Health Professionals. 
Final rept. 1 Oct 85-30 Sep 88. 

A. N. Smith. 12 Jan 89, 16p 

Grant MCJ-009081 

Sponsored by Maternal and Child Health Bureau, 
Rockville, MD. 


The project was designed to improve family and child 
health by expanding the knowledge of genetics among 
health and human service professionals working in 
maternal and child health settings. A continuing educa- 
tion course in applied genetics was developed for 
nurses and other health professionals who deliver ma- 
ternal and child health service. The short course was 
packaged for distribution and dissemination through- 
out Region Vill using a ‘training for the trainers’ model. 


159,139 


PB91-225508/GAR PC A03/MF A01 
East Bay Perinatal Council, Oakland, CA. 
Comprehensive Prenatal Care Networks Program. 
East Bay Perinatal Council. 

Final rept. 1 Oct 86-31 Jan 90. 

D. Peebles, and B. Cornet. 1990, 17p 

Grant MCJ-063891 

Sponsored by Maternal and Child Health Service, 
Rockville, MD. 


The goal of the project was to reduce the incidence of 
low birthweight by ensuring the provision of compre- 
hensive perinatal services to low-income, Medicaid-eli- 
gible pregnant women. The project sought to encour- 
age cooperation between public and private sector 
health care providers and to ensure early and continu- 
ous participation in prenatal care by pregnant women. 
Activities included the development of protocols, man- 
agement systems, and logistical arrangements that fa- 
cilitated public and private sector participation in the 
Comprehensive Perinatal Services Program. 


General 
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AD-A237 738/0/GAR PC AO5/MF A01 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Model for a Level Ii Emergency Room. 

Master’s thesis. 

W. E. Kramer. 2 May 89, 89p 


Discusses the physical requirements for an emergency 
room which meets the JCAHO definition of a Level Il 
Emergency Room. The —— process is addressed 
by looking at the needs of the facility and the require- 
ments placed by the medical community and govern- 
ing agency. The needs of the facility are presented 
through a review of the literature, consultation with the 
in house personnel, and visits to other hospitals. Con- 
sultation with engineers and architects was also in- 
cluded in the paper. Workload statistics are utilized to 
generate room and space requirements. 


INDUSTRIAL & 
MECHANICAL 
ENGINEERING 


Laboratory & Test Facility Design & 
Operation 
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AD-A237 842/0/GAR PC A04/MF A01 
PhotoMetrics, Inc., Lexington, MA. 

PL/OPA Multichannel Transmissometer Control 
and Data Acquisition System. 

Technical rept. 1 Sep 87-30 Sep 90. 

C. A. Trowbridge. 12 Dec 90, 73p Rept no. PHM-TR- 


91-05 
Contract F19628-86-C-0102 


This Technical Report describes the control and data 
acquisition system developed for the GL/OPA visible 
and infrared multichannel transmissometer. The data 
logger and system calibration are described in detail. 
Transmissometer results from the July 1990 FLAPIR 
program are presented. 


PC A07/MF A02 
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N91-25439/1/GAR 
Technische Hogeschool Delft (Netherlands). 

Phase Shifting Speckle Interferometry. 

Ph.D. Thesis. 

A. A. M. Maas. 1991, 142p ETN-91-99425 
Sponsored by Stichting voor Fundamenteel Onder- 
zoek der Materie. 


The development of an interferometric measuring 
method and its application in the determination of me- 
chanical properties of a solid object, like shape, defor- 
mation, and strain are described. Basic principles of 
holographic and speckle interferometry and methods 
for producing quantitative data from interference pat- 
terns are presented. The general theory of the phase 
shifting technique is outlined and statistics associated 
with the speckle phenomenon are reviewed. The 
phase shifting speckle interferometer used for experi- 
ments is described and measurement results for the 
displacement vector field and surface strain of loaded 
objects are given. Results on a T sh object are 
compared with finite element method (FEM) predic- 
tions and an outlook for their combination is given. To 
optimize phase measuring accuracy, kles have to 
be made smaller than the optical resolution of the de- 
tector in the case of low object beam intensity. The 
comparison of FEM predictions shows good agree- 
ment for displacement and strain. A systematic devi- 
ation of 10 percent was observed and random discrep- 
ancies of up to 15 percent were deduced from the re- 
sults. 
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PAT-APPL-7-591 924/GAR PC NO3/MF A01 





Department of the Navy, Washington, DC. 
Cable Tester. 


Patent Application. 

R. L. Rammage. Filed 2 Oct 90, 17p AD-D014 904/7 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A device for sequentially testing the plurality of con- 
nectors in a wiring harness is disclosed. The harness is 
attached to the tester by means of adapter cables and 
a rotary switch is used to sequentially, individually test 
the connectors by passing a current through the con- 
nector. If the connector is unbroken, a light will flash to 
show it is electrically sound. The adapters allow a large 
number of cable configuration to be tested using a 
single tester configuration. (Author) 
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PB91-222646/GAR PC A08/MF A02 
National Inst. of Standards and Technology, Gaithers- 


burg, MD. 
Directory of Accredited Laboratories, 1991. Na- 
oluntary Laboratory Accreditation Pro- 


tional 

ram. 

inal rept. 
N. M. Trahey, V. R. White, and J. Horlick. Apr 91, 
170p NIST/SP-810 


Also available from Supt. of Docs. as SN003-003- 
03082-1. See also PB90-198920. 


The annual Directory provides a listing of laboratories 
accredited as of March 1, 1991, by the National Insti- 
tute of Standards and Technology, National Voluntary 
Laboratory Accreditation Program (NVLAP). The 
names of approximately 900 laboratories in 15 fields of 
testing are included. A brief description of the NVLAP 
program is given, and a summary of laboratory partici- 
pation is provided. To aid the user, indexes cross refer- 
ence the laboratories by company name, NVLAP Lab 
Code Number, field of testing, and geographic location 
(state or country). A listing of the test methods (scope 
of accreditation) is provided for each laboratory. 


Nondestructive Testing 
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DE91014069/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Recent ASME Code Section 11 developments for 
surface examination through coatings. 

te F. Cook. 1991, 12p EGG-M-91085, CONF-910602- 


Contract ACO7-761D01570 
American Society of Mechanical Engineers (ASME) 
pressure vessels and piping conference, San Diego, 
CA (USA), 23-27 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 


Code Case N-458, Magnetic Particle Examination of 
Coated Materials, and Code Case N-485, Eddy Current 
Examination of Coated Ferritic Surfaces as an Alterna- 
tive to Surface Examination, were approved in 1990 for 

ion 11, Division 1 of the ASME Boiler and Pres- 
sure Vessel Code. Activity that led to these cases, re- 
search sesults on which the requirements in these 
cases were based, and future ASME Code plans relat- 
ed to surface examination through coatings are dis- 
cussed in this paper. 2 refs. 


PC A03/MF A01 
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TIB/A91-00991/GAR PC E17 
Industrieanlagen-Betriebsgeselischaft m.b.H., Otto- 
brunn (Germany, F.R.). 
Leis igkeit der Neutronenradiogra- 
phie in der zerstoerungsfreien Werkstoffpruefung. 
Abschiussbericht. (Efficiency of neutron a 
phy in nondestructive materials testing. Final 


H.U. Mast, P. Stein, T. Brandler, R. Richter, and W. 
Daum. 31 Jul 89, 221p Rept no. |ABG-B-TF--2582 
Contract BMFT 03M9003 

In German. 


The performance of neutron radiography and neutron 
computer tomography was investigated in comparison 
to that of conventional nondestructive testing meth- 
ods. Neutron radiography was shown to be superior 
with respect to the detection of certain flaws in nonme- 
tallic materials, e.g. ceramics and carbon fiber rein- 
forced epoxy resin, and nonmetallic components, e.g. 


LIBRARY & INFORMATION SCIENCES 


adhesives, seals and potting compounds, especially 
behind or between metallic layers. Furthermore, image 
processing techniques were developed with regard to 
the automated evaluation of radiographs as well as, on 
the basis of the determined resolution functions, to the 
reduction of radiograph unsharpness by deconvolution 
of the point-spread-function. The technique of neutron 
computer-tomography was developed further and the 
pr sre see om) en a oi — 
etry was demonstrated. (orig.). pyright (c) 1991 by 
i. Citation no. 91:000991.) 
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AD-A237 139/1/GAR PC A03/MF A01 
Army Information Systems Engineering Command, 
Fort Huachuca, AZ. 

Army Nonprogrammer System for Working Ency- 
clopedia Requests. Tools Manual. 

Rept. for 16 Jun-15 Dec 89. 

K. Ryan, C. L. Hou, and D. Shetti. 15 Dec 89, 32p 
Rept no. USAISEC-ASQBG-I-90-006 


This report describes the current results of research to 
develop a set of data management tools for use by 
database planners, developers, administrators, and 
users within the Army. Specifically, several data man- 
agement tools that have been prototyped to date are 
described to include database registration, schema in- 
tegration, browsing, an Al based standard data ele- 
ment naming tool, and an Information Resource Dic- 
tionary System (IRDS) repository. This toolset has 
been integrated under the X-windows interface man- 
agement system. Plans for future efforts include addi- 
tional Al techniques for data management, security, 
distributed query formulation, and distributed query 
processing. 


Operations & Planning 
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AD-A237 321/5/GAR PC A07/MF A02 
Advisory Group for ee Research and Develop- 
ment, Neuilly-sur-Seine (France). 

Manual on the Evaluation of Information Centers 
and Services (Manuel pour |l’Evaluation des Cen- 
tres et Services d’Information). 

J. M. Griffiths, and D. W. King. Apr 91, 130p Rept 
no. AGARD-AG-310 

Foreword in French and English. 


This manual is a follow-up to AGARD Lecture Series 
‘The Evaluation of Information Centers and Services,’ 
LS 160, published in September 1988 (AD-A202 498). 
It suggests an approach to evaluation devised by the 
authors, which they have refined over the last 20 years 
during their involvement in nearly 300 projects involv- 
ing the planning, evaluation and design of information 
centers and services. The manual emphasizes the use 
of evaluation measures, models and methods and in- 
cludes data and results from actual studies. It also in- 
cludes a comprehensive bibliography. 
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AD-A237 746/3/GAR PC A03/MF A01 
Defence Research Establishment Suffield, Ralston 
(Alberta). 

Automating a Government Research Library: The 
First Year’s Progress Report on the Defence Re- 
search Establishment Suffield’s Project CLIO. 
Special publication. 

J. G. Currie. May 91, 43p Rept no. DRES-SSP-143 
Abstract in English and French. 


PROJECT CLIO is a special project at the Defence Re- 
search Establishment Suffield (DRES). The four origi- 
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nal objectives of the project were: to automate the 
DRES library collection of books, documents and jour- 
nals; to conduct a security classification/ Access To In- 
formation (ATI) review of all documents published at 
DRES since 1941; to weed the document collection 
and to redesign and rearrange library facilities; and to 
provide expert and analytical advice to DRES manage- 
ment on matters of information security and dissemi- 
nation, ATI, and theoretical and operational aspects of 
information science. Duties added to the project during 
the first year included the CW History project and a 
revised publicity brochure. This paper reports the ac- 
complishments of 1990 and describes the actions 
taken to achieve specific goals. Included as annexes 
are three of the automation planning papers and a list 
of publications related to the project. 


Reference Materials 
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AD-A237 701/8/GAR PC A05/MF A02 


Office of Naval Research, European Office, FPO New 
York 09510-0700. 

European Science Notes Information Bulletin Re- 
ports on Current European/Middie Eastern Sci- 
ence. 


C. R. Orendorf. Jun 91, 100p Rept no. ONREUR- 
ESNIB-91-04 


ESNIB 91-04 is a compilation of reports on recent de- 
velopments in European science of specific interest to 
the U.S. research and development community. Partial 
contents: A recent European presentation of research 
in the aeronautical sciences, The International Confer- 
ence on Science and Technology of Synthetic Metals 
-- Conducting and electroactive polymers, organic su- 
perconductors, metal chalcogenides, and nonlinear 
optics; Computer science at the University of Man- 
chester; The band gap between the valance band and 
conduction band; | Consiglio Nationale delle Re- 
search, Rome and Parma, Italy; Atomic layer epitaxy of 
semiconductor thin films; Explosively formed projec- 
tiles -- Armor penetration and shaped charges at 
RARDE (U.K), Centre d’Etudes de Gramat (France), 
and Ernst-Mach-institute (Federal Republic of Germa- 
ny); New developments in diagnosis and control of in- 
fectious diseases; The 19th International conference 
on Low-Temperature Physics’ Applied Military Psy- 
chology Symposium. 
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PB91-213363/GAR 

Japan Radio Co. Ltd., Tokyo. 
Japan Radio Company (JRC) Review, No. 29, 1991. 
c1991, 183p 

Text in J with English abstracts. See also 
PB91-213371, PB91-213389 and PB90-123142.Por- 
tions of this document are not fully legible. Color illus- 
trations reproduced in black and white. 


PC A09/MF A02 


Contents: Inmarsat-C Mobile Earth Station; Electron- 
ics and Communications System for Marine Ranches-- 
Kochi Prefecture’s Floating Rocky Plane System; | 
MUX (ISDN Multiplex) Equipment; New Hydrological 
Data Network System; Agricultural Water Manage- 
ment and Control System; Sediment Disaster Warning 
System; Super-High Resolution Graphics Display; Da- 
talink Bridge for Interconnection of LANs; Automatic 
Thickness Measuring System; Wide-Band Tuning and 
Stabilization of Semiconductor Laser Frequency; Print- 
ed Wiring Board Auto-Loading Equipment; My-Town 
Watcher and Elementary Flight Simulator; Wide-Band 
SAW Filters Using Slanted-Finger IDTs; Application of 
CAE for Product Design. Also, there are sections with 
the headings of New Products, Patents, and Published 
Reports by JRC Authors. 
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AD-A237 280/3/GAR PC A03/MF A01 
Pratt and Whitney, West Palm Beach, FL. Government 
Products Div. 
Geometric Modeling Applications Interface Pro- 
ney (GMAP). Volume 1. Executive Overview. 

inal rept. oa 85-Mar 89. 
L. Phillips, K. Perlotto, D. K. Emmerson, P. Blasko, 
and D. Jacobs. Sep 89, 26p PWA-FR-20802-VOL-1, 
WRDC-TR-89-8038-VOL-1 
Contract F33615-85-C-5122 
See also Volume 2, AD-A237 281. 


This first Volume of the Final Technical Report de- 
scribes the significance and presents a high level over- 
view of the Geometric Modeling Applications Interface 
Program (GMAP), conducted under U.S. Air Force 
Contract F33615-85-C-5122. The GMAP Program fo- 
cused on the computerized generation, control, and 
exchange of traditional engineering design and manu- 
facturing data. GMAP extended the Product Definition 
Data Interface Program (PDDI) information model to 
include computerized support applications for the 
entire life cycle of a product. GMAP specifically applied 
product life cycle support, including engineering, man- 
ufacture, inspection, and logistics support, to cooled 
jet engine turbine blades and disks. 
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AD-A237 281/1/GAR PC A10/MF A03 
Pratt and Whitney, West Palm Beach, FL. Government 
Products Div. 
Geometric Modeling Applications Interface Pro- 
= (GMAP). Volume 2. Program Description. 

inal rept. Aug 85-Mar 89. 
L. Phillips, K. Perlotto, D. K. Emmerson, P. Blasko, 
and D. Jacobs. Sep 89, 213p PWA-FR-20802-VOL-2, 
WRDC-TR-89-8038-VOL-2 
Contract F33615-85-C-5122 
See also Volume 1, AD-A237 280. 


This second Volume of the Final Technical Reports 
summarizes, task-by-task, the technical efforts of the 
Geometric Modeling Applications Interface Program 
(GMAP), conducted under U.S. Air Force Contract 
F33615-85-C-5122. The GMAP Program focused on 
the computerized generation, control, and exchange of 
traditional engineering design and manufacturing data. 
GMAP extended the Product Definition Data Interface 
Program (PDD)) information model to include comput- 
erized support applications for the entire life cycle of a 
product. GMAP specifically applied product life-cycle 
support, including engineering, manufacture, inspec- 
tion, and logistics support, to cooled jet engine turbine 
blades and disks. 
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AD-A237 409/8/GAR PC A02/MF A01 

TRW Defense Systems Group, Huntsville, AL. System 

Development Div. 

Scientific and Technical Reports Summary Annual 

— Reports. Distributed Computing Design 
stem. 

Final rept. 1 Jun 90-31 May 91. 

31 May 91, 6p Rept no. TRW-56561-G455-023 

Contract DASG60-90-C-0092 


This report summarizes the activities of the Distributed 
Computing any pe (DCDS) program over the 
past year. The DCDS program is responsible for the 
support of the DCDS environment, developed under 
contract to USASDC. This LOE contract provides train- 
ing, technical/assistance, distribution, configuration 
management, and sustainment of the DCS toolset and 
methodologies for DCDS users in the DoD community. 
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N91-25663/6/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 


156 VOL. 91, No. 21 


IDDL: A Language for Intelligent Interactive Inte- 
rated CAD Systems. 

. J. Veerkamp, P. Bernus, P. J. W. Tenhagen, and 
—— cOct 90, 20p CWI-CS-R9056, ETN-91- 
Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


IDDL (Integrated Data Description Language), a lan- 
= designed for intelligent CAD (Computer Aided 

lesign) systems is presented. IDDL consists of two 
main parts. It provides a database integrating object 
oriented programming and logic a eN para- 
digms for a design object description. These two sepa- 
rate parts of the database are connected through the 
means of functions. Representational constructs of 
the language are selected according to special needs 
od data representation in CAD. These include several 
non classical logic features of the language. IDDL pro- 
vides rule b; scenarios for the design process de- 
scription to manipulate the database in a forward rea- 
soning manner by executing these scenarios. These 
scenarios also provide a mechanism to maintain multi- 
ple worlds of the design database. This reflects the ev- 
olutionary aspect of the design development. The ap- 
plication of these concepts to design process repre- 
sentation is presented. 
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N91-25664/4/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Multiple Worlds in an Intelligent CAD System. 

P. J. Veerkamp. cOct 90, 14p CWI-CS-R9057, ETN- 
91-99387 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


Three concepts, a general design model based on 
stepwise refinement, a design object model evaluation 
scheme to interpret the design object model and to 
evaluate it, and the multi-world mechanism are intro- 
duced. The multi-world mechanism stems from the 
first two concepts. It enables the designer to create 
worlds. Worlds are alternative descriptions of the 
design object from different view points. A distinction is 
made between dependent and independent worlds. 
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N91-25670/1/GAR PC A03/MF A01 

Mathematisch Centrum, Amsterdam (Netherlands). 

Representation and implementation of Design 

a for Intelligent CAD: Implementation 
Ss. 

D. Xue, T. Kiriyama, T. Tomiyama, and P. J. 

— cDec 90, 19p CWI-CS-R9071, ETN-91- 

Sponsored by Netherlands Organization for the Ad- 

vancement of Research. 


The metamodel mechanism, one of the features of 
IDDL ae Data Description Langone is pre- 
sented. IDDL is a programming language with features 
of object oriented Bein, ects. and logic program- 
ming. It is a knowledge representation language espe- 
cially designed for oe intelligent CAD (Com- 
puter Aided Design) systems. It incorporates a meta- 
model mechanism, which provides a means to repre- 
sent the design object model a context independent 
way. From a metamodel a tt models can be de- 
rived. Aspect models are interpretations of the meta- 
model in a certain context. Examples of an aspect 
model are a kinematic model and a geometric model. 
An informal introduction to IDDL and an extensive ex- 
ample of the usage of the metamodel are given. 
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N91-25697/4/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Modeling Design Processes. 

H. Takeda, T. Tomiyama, H. Yoshikawa, and P. J. 
a cOct 90, 28p CWI-CS-R9059, ETN-91- 
Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


A discussion which aims at building a computable 
design process model which is a prerequisite for realiz- 
ing intelligent CAD (Computer Aided Design) systems 
is presented. Design processes are discussed from a 
theoretical point of view; general design theory, from 
which a descriptive model of design processes is de- 
rived, is introduced. In this model, the concept of meta- 
models plays a crucial role to describe the evolutionary 
nature of design. Design processes are examined from 
a cognitive viewpoint. A cognitive design process 


model obtained by observing design processes using a 
protocol analysis method is shown. A computable 
model that can explain most parts of the cognitive 
model and that also can interpret the descriptive 
model is discussed. In the computable model, a design 
process is regarded as an iterative logical process re- 
alized by abduction, deduction, and circumscription. A 
design simulator that can trace design processes in 
which design specifications and design solutions are 
= revised as the design proceeds is imple- 
mented. 
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N91-25698/2/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Component Class for Design Objects. 

J. L. H. Rogier. cOct 90, 22p CWI-CS-R9060, ETN- 
91-99390 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


An architectural design support system based on a 
strategy of incremental spatial decomposition of a 
design object is discussed. It provides mechanisms for 
the application knowledge. Two basic strategies used 
in architectural design, decomposition and application 
of prototypes is discussed. By means of an example, it 
is shown how the system actually supports an archi- 
tectural design process and how the system is used to 
communicate with external, autonomous design sup- 
port expert systems. Such systems provide special fa- 
cilities for drawing, calculating and other tasks per- 
formed during a design process, and are interfaced by 
means of the design system. An evaluation of the work 
is given and topics for further research for the project 
(the IIICAD, Intelligent Integrated Interactive Computer 
Aided Design project) are proposed. The aim of 
system is to provide a sound basis for the tools devel- 
oped in the IIICAD project and at the same time to be 
an interface to already existing tools like expert sys- 
tems for finite element method, modelers, drawing ma- 
chines etc. 
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N91-25699/0/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Representation and Implementation of Design 
Knowledge for Intelligent CAD: Theoretical As- 


pt J. Veerkamp, T. Kiriyama, D. Xue, and T. 
Tomiyama. cDec 90, 19p CWI-CS-R9070, ETN-91- 
99400 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


Theoretical aspects of design knowledge representa- 
tion and its implementation are addressed. A design 
process is described as step wise refinement along 
three design stages, i.e., conceptual, fundamental, and 
detailed design. As a general model of design activities 
in these design stages, metamodel is proposed. Based 
on the model, design knowledge representation is dis- 
cussed. Since a design object is constrained by the 
physical laws of the real world, knowledge about a 
physical world, i.e., ontological knowledge, is indispen- 
sable to design a new artifact. Meta: | mechanism, 
which allows an ICAD (Intelligent Computer Aided 
Design) system to support a designer with ontological 
knowledge is presented. A physical feature library is 
proposed as a knowledge base of physical phenom- 
ena. 
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PB91-219485/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Development of ISNaS: An Information System for 
Flow Simulation in Design. 

M. E. S. Vogels, and W. Loeve. 27 Jan 89, 22p NLR- 
TP-89025-! ; 
Presented at the Conference on Computer Applica- 
tions in Production and Engineering (CAPE Nederland 
‘89), Amsterdam (The Netherlands), May 9-11, 1989. 


The subject of the present paper is the development of 
an information system for (digital) flow simulation 
based on the Reynolds-averaged Navier-Stokes equa- 
tions. Because the development of the information 
system requires a very large investment, a cooperative 
effort is preferred. The Dutch =. is willing to 
support the cooperative effort financially. In the paper, 
attention is paid both to the technical aspects and to 
the organizational aspects of the project which aims at 
the cooperative development of software elements of 
the information system; the method manager and ex- 





ecutive, and the flow solvers for Reynolds-averaged 
Navier-Stokes equations. 
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PBS1-222158/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Validation of Digital Simulation Methods in CAE. 

M. A. M. Somers, and J. Vooren. 10 Feb 89, 33p 
NLR-TP-89026-U 

See also PB91-222174, PB91-222182 and PB91- 
222166. Presented at the Conference on Computer 
Applications in Production and Engineering (CAPE Ne- 
= ‘89), Amsterdam (The Netherlands), May 9-11, 


The validation of digital simulation methods in CAE is 
discussed in general terms, independent of specific 
areas of application or technical disciplines. The point 
of view is taken that validation is making an assess- 
ment of the physical relevance and the accuracy of the 
method involved through carefully controlled compari- 
sons with results of other digital as well as physical 
simulation methods. This requires, in general, full un- 
derstanding of all sources of discrepancies between 
the methods used in the comparison, and physical re- 
ality. Emphasis is placed on the informatics aspects of 
validation. This concerns basically the point of view 
that validation is to be considered a crucial, integral 
step in the development cycle of digital simulation 
methods, if these are to be given to the end-user in the 
form of complete information systems. Some attention 
is given to the policy and to the infrastructure required 
for the (internationally) competitive in-house develop- 
ment of todays complex and highly sophisticated digi- 
tal simulation methods, and to how this reflects on the 
validation process. 
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PBS1-222166/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Method Management for the Benefit of Large Soft- 
ware Packages for Analysis in CAE. 

Technical rept. 

J. J. Schuuman, J. H. Meelker, and A. Kassies. 23 
Jan 89, 20p NLR-TP-89027-U 

See also PB91-222158, PB91-222174 and PB91- 
222182. Presented at the Conference on Computer 
Applications in Production and Engineering (CAPE Ne- 
ps ‘89), Amsterdam (The Netherlands), May 9-11, 


The design and development of information systems 
for digital simulation in Computer Aided meet one is 
a continuous activity, following the development of 
mathematical models and numerical techniques. The 
resulting incremental development of information sys- 
tems poses stringent requirements on the manage- 
ment of software configurations. In addition to the tra- 
ditional management of source code in program librar- 
ies, it has been proved to be necessary to manage 
software components in terms of their function, their 
implementation, and their relation to other software 
components. In this way, software components can be 
used consistently in different configurations. NLR had 
developed a MEthod BAse System (MEBAS), which is 
designed to support the above-mentioned of 
management of software components. MEBAS is im- 
plemented as an empty shell in which source code is 
stored together with a description of its function and 
implementation. 


159, 164 

PBS1-222174/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Data Management for Simulations in CAE. 
Technical rept. 

F. J. Heerema, and H. Steenbergen. 23 Jan 89, 21p 
NLR-TP-89028-U 

See also PB91-222182, PB91-222166 and PB91- 
222158. Presented at the Conference on Computer 
Applications in Production and Engineering (CAPE Ne- 
re 89), Amsterdam (The Netherlands), May 9-11, 


Analysis of the properties of complex industrial prod- 
ucts (e.g. cars, ships, aircraft) is performed by means 
of digital and physical simulations. Improvements in 
measurement techniques, improved algorithms, and 
the availability of powerful computers lead to a vast 
amount of data to be handled and to be interpreted by 
engineers, within a short turn-around time. Conse- 
quently, requirements are imposed on facilities for 
——— and usage of this vast amount of data. 
Not all requirements are met to a satisfactory level by 
the current database management technology. As a 


consequence specific data management solutions 
have to be applied in different situations, characterized 
by different properties of the various processes and of 
the internal structure of the data. The paper presents a 
classification of the requirements and the related data 
management solutions. The solution chosen at NLR is 
presented, which implies a data management system 
in which both a database manager and a standard 
record handler are integrated. Examples are given in 
the area of aircraft flow simulation. 
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PB91-222208/GAR PC A03/MF A01 
Nederlands Inst. voor Vliegtuigontwikkeling en Ruimte- 
vaart, Delft. 

oek naar Toepasbaarheid van Kennistech- 
nologie. (investigation into Applicability of Knowl- 

egeenne 

P. J. Kat, and S. R. Brink. 14 Feb 89, 27p NLR-TP- 
89031-U 
Text in Dutch; summary in English. 


Based on a number of knowledge-based systems de- 
veloped at APT in the Netherlands, the feasibility of 
knowledge engineering technol is assessed. Use 
has been made of the knowledge tems shell 
NEXT (NLR Engineering X-pert system Toolkit). Ver- 
sion 2.0 is discussed in the paper. NEXT consists of a 
knowledge editing and a knowledge validation subsys- 
tem, and of a consultation subsystem. These subsys- 
tems communicate via a knowledge base which is built 
up using a knowledge representation method, consist- 
ing of object descriptions, production rules and pro- 
gram components. 
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PB91-222620/GAR PC A03/MF A01 

a of Standards and Technology, Gaithers- 
rg, MD. 

Configuration Management of the STEP Docu- 

ments: Procedures and System Requirements. Na- 

tional PDES Testbed Report 

S. B. Katz. 10 Jul 91, 20p NISTIR-4629 

Sponsored by Assistant etary of Defense (Produc- 

tion and Logistics), Washington, DC. Computer-Aided 

Acquisition and Logistic Support Program. 


The paper proposes configuration management pro- 
cedures that support the International Organization for 
Standardization’s (ISO’s) approval process for the 
Standard for the Exchange of Product Model Data 
(STEP), and introduces requirements for incorporating 
those procedures into a configuration management 
system. 
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PB91-800961/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 


Computer Aided in and Manufacturing: Aero- 
space. January 1908-Sctober 1991 (Citations from 
the NTIS Database). 

Rept. for Jun 86-Oct 91. 

Sep 91, 54p 

Supersedes PB90-856253. See also PB90-856246. 


The bibliography contains citations oe om the use 
of computers to assist in the design and manufacturing 
of airfoils, structures, and engines for aircraft and 
spacecraft. Included are interactive techniques and 
graphic displays for preparation of engineering draw- 
ings, and some references to flexible manufacturing 
for the aerospace industry. Some citations pertain to 
data base management for CAD/CAM and computer 
integrated manufacturing. The Published Search is 
one of a series, with others in the series covering com- 
puter aided design and manufacturing for mechanical 
engineering, civil engineering, naval architecture, opti- 
cal equipment, and integrated circuits. (Contains 177 
citations with title list and subject index.) 


Computer Aided Manufacturing (CAM) 
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N91-25647/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
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Using a Graphical Programming Language to Write 
CAMAC/GPIB Instrument Drivers. 

H. Zambrana, and W. Johanson. May 91, 11p NAS 
1.15:103849, A-91100, NASA-TM-103849 


To reduce the complexities of conventional program- 
ming, graphical software was used in the development 
of instrumentation drivers. The graphical software pro- 
vides a standard set of tools (graphical subroutines) 
which are sufficient to program the most sophisticated 
CAMAC/GPIB drivers. These tools were used and in- 
strumentation drivers were successfully developed for 
operating CAMAC/GPIB hardware from two different 
manufacturers: LeCroy and DSP. The use of these 
tools is presented for programming a LeCroy A/D 
Waveform Analyzer. 
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PB91-222596/GAR PC A03/MF A01 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. 

Development Plan: Application Protocols for Me- 
chanical Parts Production. National PDES Testbed 
Report Series. 

C. Stark, and M. Mitchell. 2 Jul 91, 36p NISTIR-4628 
Sponsored by Assistant Secretary of Defense (Produc- 
tion and Logistics), Washington, DC. Computer-Aided 
Acquisition and Logistic Support Program. 


The Standard for the Exchange of Product Model Data 
(STEP) is being developed as an international stand- 
ard. The National Product Data Exchange using STEP 
(PDES) Testbed was established at the National insti- 
tute of Standards and Technology (NIST) specifically 
to address the development and testing of STEP, and 
to serve U.S. industry in its use of the standard. An 
Application Protocol (AP) is a specification for a subset 
of STEP data that can be implemented in an applica- 
tion system. The APs for Mechanical Parts Production 
effort will produce an early example of APs being used 
together in an operational prototype. This effort will de- 
velop, fully test, validate, and deliver a set of APs to 
the STEP Production Cell application systems which 
support the following: detailed design, process plan- 
ning, and numerical control programming. The docu- 
ment describes the plan for developing and validating 
a series of three APs required as input to the STEP 
Production Cell. The resultant candidate APs, that will 
be submitted to the International Organization for 
Standardization (ISO) for inclusion in the standard, will 
have been validated and thoroughly tested prior to 
their submission. 


Engineering Materials 
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PB91-222216/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Damage Tolerance Properties of New Carbon 
Com) 


W. G. J. ’t Hart, and R. H. W. M. Frijns. Feb 89, 11p 
NLR-TP-89032-U 

Presented at the International Conference on Evolu- 
tion of Advanced Materials, Milan (Italy), May 31-June 
2, 1989. Sponsored by Nederlands Inst. voor Vliegtui- 
gontwikkeling en Ruimtevaart, Delft. 


Sensitivity of composites to defects is important for 
design allowables. Manufacturers of new composite 
systems claim improved resistance to defects. The 
damage tolerance properties of some recently devel- 
oped carbon composites were evaluated. Defect sen- 
sitivity was investigated by impact tests on compres- 
sion pre-loaded quasi-isotropic laminates. After 
damage characterization, post-impact compression 
tests provided quantitative information on impact 
damage resistance. Tension-compression fatigue 
tests were conducted on notched laminates to study 
the resistance to damage growth under cyclic loading. 
Fatigue performance was considered in terms of 
damage growth after specific fatigue intervals as es- 
tablished by ultrasonic C-scanning, rather than a 
simple time to failure criterion. 
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AD-A237 324/9/GAR PC A04/MF A01 
Army Materials Technology Lab., Watertown, MA. 
Layered Beam Theory for Single Lap Joints. 

Final rept. 

D. W. Oplinger. Jun 91, 53p Rept no. MTL-TR-91-23 


Analysis of the single lap joint by Goland and Reissner 
provided important contributions to the literature on 
stress analysis of adhesive joints by clarifying not only 
the importance of adhesive peel stresses and peel 
strength in joint failure, but also the role of bending 
deflections of the joint in controlling the level of the 
stresses in the adhesive layer. Subsequent efforts 
have suggested the need for corrections to the Goland 
and Reissner analysis because of what have been 
conceived as deficiencies in the model used to de- 
scribe bending deflections of the central park of the 
joint where a classical homogeneous beam model 
without shear or thickness normal deflections were 
used. The present paper addresses the issue through 
the use of a more realistic model in which adhesive 
layer deflections are allowed to decouple the two 
halves of the joint in the overiap region in the bending 
deflection analysis, as well as in Goland and Reissner. 
It is found that many of the predictions of the Goland 
and Reissner analysis are recovered in the limit of 
large adherend-to-adhesive layer thickness ratios, al- 
though substantial differences from the Goland and 
— analysis can occur for relatively than adher- 
ends. 
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PB91-213231/GAR 
(Order as PB91-213215/GAR, PC A05/MF 


A01) 
Toshiba Corp., Tokyo (Japan). 
Bonding of Metals to Alumina. 
Z Nakahashi, S. Suenaga, and H. Takeda. c1991, 
p 
Text in Japanese. 
— in Toshiba Review, Vol. 46, No. 2 p134-137 


In the conventional moly-manganese process for 
bonding metals to alumina, an Mo paste is fired at 
more than 1,300C in a wet atmosphere containing hy- 
drogen. Although a hermetic and mechanically strong 
seal to the metal is obtained with this method, firing at 
a high-temperature involves high costs. Toshiba has 
developed a new method of bonding metals to alumi- 
na. In this process, alumina coated with a Ti paste is 
heated with silver brazing alloy at 800-900C in a 
vacuum. The required temperature is therefore lower 
by almost 500C. A hermetic and mechanically strong 
seal is produced which is equivalent to that obtained 
by the moly-manganese process. The new method is 
expected to be widely applied as a low-cost process 
for bonding metals to ceramics. 
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PB91-219469/GAR PC A05/MF A02 
National Aerospace Lab., Amsterdam (Netherlands). 
Static Strength of Mechanically Fastened Carbon- 
Epoxy Joints Without Bending. 

J. Lameris, and P. Minderhoud. 16 Jan 89, 99p NLR- 
TP-89019-U 

Also pub. as Group for Aeronautical Research and 
Technology in Europe rept. no. GARTEUR/TP-058-2. 
Prepared in cooperation with Group for Aeronautical 
Research and Technology in Europe. Sponsored by 
Rijksluchtvaartdienst, The Hague (Netherlands). 


The mechanical behavior of mechanically fastened 
double lap carbon-epoxy joints has been investigated 
both by experiments (static tests) and by analysis. 
Several fastener types and joint geometries has been 
investigated. In the experimental program the Fibredux 
6376/T400H material was used. Two methods to ana- 
lyze mechanically fastened composite joints are de- 
scribed: a semi-analytical method in which Nuismer’s 
point failure criterion is applied to an analytically deter- 
mined stress distribution and a finite element based 
computer program BOLT. A good agreement between 
test and analysis was found. 
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PB91-213199/GAR 
(Order as PB91-213173/GAR, PC A05/MF 
1 


A01) 
Toshiba Corp., Tokyo (Japan). 
Production of High-Density and High-Accuracy 
Sintered Parts. 
S. Matsumoto. c1991, 5p 
Text in Japanese. 
Included in Toshiba Review, v46 n1 p67-70 1991. 


The solid-phase sintering method using fine particles 
without a liquid phase is suitable for the production of 
high-density parts. The liquid-phase sintering method 
can also be used for this application, but it is difficult to 
control the dimensional tolerance. In the case of using 
the solid-phase sintering method, an Fe-Si sinteri 
density of 7.6g/cu cm is achieved. On the other hand, 
the liquid-phase sintering method achieves a P/M 
high-speed steel ase density of 8.1g/cu cm anda 
dimensional tolerance of less than + or - 0.4%, the 
latter being equivalent to that of conventional P/M 
parts. Overall, however, difficulties still remain in con- 
trolling the dimensional tolerance using the liquid- 
phase sintering method in comparison with the solid- 
phase method. 


Quality Control & Reliability 
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AD-A237 330/6/GAR PC A04/MF A01 
Industrial Quality, Inc., Gaithersburg, MD. 

Combined Holographic Infrared Inspection Instru- 
mentation. 

Final rept. ee 89. 

E. S. Gaynor, T. S. Jones, B. E. Pietsch, and H. 
Berger. Dec 89, 74p Rept no. IQI-F-89-1130 

Contract F33615-87-C-5204 


An investigation of a combined holographic-infrared in- 
spection system is reported. Thermal loading of the in- 
spection sample yields responses from both holo- 
se gp interferometry and thermographic imaging. 
he combined nondestructive testing approach pro- 
vides additional diagnostic information, more than can 
obtained from either inspection system alone. In- 
spection can be accomplished by real-time observa- 
tion of the two images. More complete quantitative in- 
spection information can be obtained by computer 
analysis of the images at various times after the ther- 
mal excitation. The inspection method is particularly 
useful for nondestructive testing of composite struc- 
tures. Plans are being made to commercialize this 
SBIR development. 
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DE91013462/GAR PC A11/MF A03 
Lawrence Livermore National Lab., CA. 

Mi ised computed tomography for nonde- 
structive evaluation. 

Thesis (Ph.D). 

S. G. Azevedo. Mar 91, 231p UCRL-LR-106884 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


X-ray Computer Tomography (CT) has become a rou- 
tine medical diagnostic for cross-sectional imaging of 
the body. Yet, even with over two decades of experi- 
ence in the medical field, CT technology is not routine- 
ly used in industrial settings for nondestructive evalua- 
tion (NDE). The sparsity of industrial CT systems is due 
not only to large initial capital costs, but also to several 
problems of a physical nature and a mathematical 
nature. In this research, we have taken a fresh look at 
the industrial CT imaging problem and present several 
major contributions to the field. Explicit relationships of 
the underlying mathematics, along with new proper- 
ties, are summarized. Conventional methods of image 
reconstruction are then developed, and their stre: Ss 
and limitations are established for practical industrial 
CT. New methods for metry estimation from unre- 
constructed projection data are developed that are ef- 
fective for both experimental and simulated data. A 
major study of image reconstruction from incomplete 
measurements, a common problem plaguing industrial 
CT, is presented. First, previously proposed tech- 
niques are studied in the context of NDE, then a class 


of reconstruction methods -- the domain-iterative algo- 
rithms, some of which are new -- is developed under a 
common framework and shown to have an infinite 
number of hybrid methods. Implementation of domain- 
iterative methods is limited by computer requirements 
and by alignment accuracy between the data and 
models. New techniques for addressing these prob- 
lems are presented. A fast, parallel technique for com- 
puting Radon transform and backprojection operations 
is described. Software simulations of this technique 
are tested, while a hardware implementation is on- 
going in a separate project. Future research areas in 
industrial CT are summarized. 208 refs., 54 figs., 8 
tabs. (ERA citation 16:021462) 
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PB91-216721/GAR 

(Order as PB91-216705/GAR, PC aaa +8 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. 
Standard Reference Specimens in Quality Control 
of Engineering Surfaces. 
J. F. Song, and T. V. Vorburger. 1991, 19p 
Included in Jnl. of Research of the National Institute of 
ne, and Technology, v96 n3 p271-289 May/Jun 

1. 


In the quality control of engineering surfaces, the au- 
thors aim to understand and maintain a good relation- 
ship between the manufacturing process and surface 
function. This is achieved by controlling the surface 
texture. In the paper, the characteristics, utilizations, 
and limitations of different classes of precision rough- 
ness calibration specimens are described. A measur- 
ing procedure of engineering surfaces, based on the 
calibration procedure of roughness specimens at 
NIST, is proposed. This procedure involves utilization 
of check specimens with waveform, wavelength, and 
other roughness parameters similar to functioning en- 
gineering surfaces. These check specimens would be 
certified under standardized reference measuring con- 
ditions, or by a reference instrument, and could be 
used for overall checking of the measuring procedure 
and for maintaining accuracy and agreement in engi- 
neering surface measurement. 


Robotics/Robots 


159,178 


AD-A237 857/8/GAR PC A03/MF A01 
Illinois Univ. at Chicago Circle. Dept. of Mechanical En- 
gineering. 

Performance and Stability in High Speed Articulat- 
ed Structures Undergoing Quick Manuevers - 
Theory and Applications. 

Final rept. 1 Sep-31 Dec 91. 

F. M. Amirouche. Jan 91, 46p AFOSR-TR-91-0535, 
Contract F49620-89-C-0114 


The proposed research is divided into two phases. The 
first introduces the PUTD (Pseudo-Uptriangular-De- 
composition) to reduce the governing — of 
motion of articulated mechanical systems. This investi- 
gation proposes a new method, which allows the con- 
strained systems to operate in the presence of singu- 
larities. This is achieved by regularization technique 
which makes use of a new representation of the kine- 
matical and geometrical constraint equations at singu- 
lar positions. This method of stability analysis is com- 
pared with the asymptotic stability presented by Baum- 
garte. The PUTD is extended to accommodate the dy- 
namics of such systems. An illustration of the utility 
and effectiveness of the method proposed is shown 
through a two arm planar robot undergoing large mo- 
tions and driven through singularities. The driving 
torques are then compared to check for discontinuities 
or. The second phase of the research project 
set the stage for the testing of the proposed method 
when the articulated structures are composed of flexi- 
ble bodies. 
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DE91013787/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 





Robotic mannequin technology for enhanced 
‘oduct testing. 
. A. Fecht, and D. W. Bennett. Jun 91, 17p PNL- 
SA-19455, CONF-9106202-1 
Contract ACO06-76RL01830 
International symposium on the performance of pro- 
tective clothing (4th), Montreal (Canada), 18-20 Jun 
we by Department of Energy, Washing- 
ion, DC. 


Engineers at Pacific Northwest Laboratory (PNL) have 
developed several articulated robotic mannequin sys- 
tems which closely simulate human anthropometric 
shape, complex motion and —— function. 
These systems provide highly reproducible and realis- 
tic tests which aid in the evaluation of high perform- 
= clothing, consumer products, and human com- 
ort. 
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N91-25401/1/GAR PC A07/MF A02 
Wichita State Univ., KS. 

Design and Analysis Surface-Climbing Robot. 
Master’s thesis. 

Z. Liu, and B. Bahr. Jun 91, 127p NIAR-91-19 


The central concern of this research is the design and 
analysis of a surface-climbing robot which can walk 
not only on various kinds of surfaces, even on ceilings, 
but also on curved surfaces. It is also required that t 

robot carry inspection tools and communication de- 
vices. A reasonable kinematic and static analysis pro- 
cedure is needed, so an optimal design is developed. 
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N91-25631/3/GAR PC A03/MF A01 
Houston Univ. at Clear Lake City, TX. 

— Fuzzy Inference Based Robot Path Plan- 
ning. 

Final Report. 

P. J. Pacini, and J. S. Teichrow. 17 Aug 90, 17p NAS 
1.26:188598, NASA-CR-188598 

Contracts NCC9-16, PROJ. Al-13 


This project addresses the problem of adaptive trajec- 
tory generation for a robot arm. Conventional trajecto- 
ry generation involves computing a path in real time to 
minimize a performance measure such as expended 
energy. This method can be computationally intensive, 
and it = poor results if the trajectory is weakly 
constrained. Typically some implicit constraints are 
known, but cannot be encoded analytically. The alter- 
native approach used here is to formulate domain-spe- 
cific knowledge, including implicit and ill-defined con- 
straints, in terms of fuzzy rules. These rules utilize lin- 
guistic terms to relate input variables to output varia- 
bles. Since the fuzzy rulebase is determined off-line, 
only high-level, computationally light processing is re- 
quired in real time. Potential applications for adaptive 
trajectory generation include missile guidance and var- 
ious sophisticated robot control tasks, such as auto- 
motive assembly, high electrical parts insertion, 
stepper alignment, and motion control for high speed 
parcel transfer systems. 
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N91-25930/9/GAR 

(Order as N91-25914/3/GAR, PC “— 

1 
George Washington Univ., Washington, DC. 
Digital Redesign of the Control System for the Ro- 
bo Research Corporation Model K-1607 Robot 
we Only). 
‘ . Sep 89, 1p 

In Maryland Univ., the 1989 NASA-Asee Summer Fac- 
—- Program in Aeronautics and Research 
p28. 


The analog control system for positioning each link of 
the Robotics Research Corporation Model K-1607 
robot manipulator was redesigned for computer con- 
trol. In order to accomplish the redesign, a linearized 
model of the dynamic behavior of the robot was devel- 
oped. The parameters of the model were determined 
by examination of the input-output data collected in 
closed-loop operation of the analog control system. 
The robot manipulator Dagon seven degrees of 
freedom in its motion. The analog control system in- 
stalled by the manufacturer of the robot attempts to 
control the positioning of each link without feedback 
from other links. Constraints on the design of a digital 
control system include: the robot cannot be disassem- 
bled for measurement of parameters; the digital con- 
trol system must not include filtering operations if pos- 
sible, because of lack of computer capability; and crite- 





ria of goodness of control system performing is lack- 
ing. The resulting design employs sampled-data posi- 
tion and velocity feedback. The criteria of the design 
permits the control system gain margin and phase 
margin, measured at the same frequencies, to be the 
same as that provided by the analog control system. 
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PB91-222190/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Development Environment for Digital Manipulator 
Simulators. 

A. A. ten Dam, and H. de Jong. 8 Feb 89, 21p NLR- 
TP-89030-U 

Presented at the CAPE Nederland ‘89’ Congress held 
in Amsterdam (The Netherlands), May 9-11, 1989. 
Sponsored by Nederlands Inst. voor Vliegtuigontwik- 
keling en Ruimtevaart, Delft, and European Space 
Agency, Paris (France). 


The paper discusses the realization of the develop- 
ment environment for digital manipulator simulators, 
as applied by NLR. At present, NLR is involved in de- 
velopment of simulation facilities in support of the 

ign and development of the Hermes Robot Arm. A 
simulator describing this manipulator has been devel- 
oped with the aid of the development environment. 
Current research in robotics and automation is _— 
directed towards space robots and manipulators. The 
design of manipulator systems is supported by digital 


digital manipulator simulators is to support digital sim 
lation studies in the field of manipulator systems. | 
design of the development environment for digital ma- 
nipulator simulators at NLR, a distinction is made be- 
tween software tools and models. The desired devel- 
opment environment can be realized through the 
reuse of available software. 


simulation studies. The development environment ‘/. 
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PBS1-225771/GAR PC A03/MF A01 
Neurogen Labs., Inc., Brookline, MA. 

Neural Network Controller for Adaptive Hand-Eye 
Coordination in Robots. 

M. Kuperstein. 29 Jul 88, 24p NSF/ISI-88125 

Grant NSF-ISI8760112 

Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


The overall objective of Phase | work was to imple- 
ment a prototype of a neural network controller that 
adaptively coordinates a visually-guided multijoint arm 
to reach —— objects in space. The adaptive 
controller can learn to accurately grasp an elongated 
object without any information the geometry of 
the robot-camera system. The neural controller learns 
about space by associating how the arm moves with 
what the cameras see. Learning is achieved without 
any external source of error correction; this allows the 
controller to be completely independent of supervi- 
sion. The implementation is fault tolerant to hardware 
errors. The neural controller adapts to unforeseen 
changes in the geometry of the robot system and the 
shape and size of the object. The system will self-orga- 
nize and maintain motor calibrations starting with only 
loosely defined relationships. The system adaptability 
replaces the need for operator calibration. 
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PBS1-226084/GAR PC E10/MF E10 
Cambridge Univ. oe. Dept. of Engineering. 
Control of Flexible Robots. 

J. J. Shifman. cMay 91, 135p CUED/F-INFENG/TR- 
67 


Most researchers developing flexible robot controllers 
have exploited standard control design techniques by 
replacing distributed robot models with finite dimen- 
sional approximations. As a result, the structure of the 
original model is — ee and insight into the 
problem is lost. Furthermore, often the controllers are 
designed for a single flexible link and cannot be ex- 
tended for use on multi-link robot systems. The author 
proposes a simple controller for a single flexible link 
using the full distributed robot model. In the limiting 
case of rigid link the control law reduces to proportion- 
al feedback; otherwise, performance objectives are 
achieved by selecting the control parameters to bal- 
ance two separate considerations: the gross motion of 
the link and the vibration superimposed on it. In this 
way, each control parameter is associated with a par- 
ticular physical behavior. Independent of these consid- 
erations, asymptotic trajectory tracking is guaranteed 
by Lyapunov stability theory which can be used for 
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both linear and nonlinear systems. It therefore pro- 
vides a framework for future work on multi-link flexible 
robot controllers. (Copyright (c) May 1991 Jeffrey 
Joseph Shifman.) 


Tooling, Machinery, & Tools 
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AD-A237 177/1/GAR PC A03/MF A01 


Foreign Technology Div., pe rie AFB, OH. 
of Three-Dimensional Cartridge Vaive Blocks (Se- 
lected Articles). 


21 Mar 91, 26p Rept no. FTD-ID(RS)T-0565-90 
Trans. of Jichuang Yu Yeya (China) n3 p7-11, 26-28 
1989. 


This paper describes a three dimensional computer 
aided design system for cartridge valve blocks design 
on a 16 bit microcomputer. This system enables the 
possibility of generating detailed engineering drawings 
of any angles or any cross sections. 
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AD-A237 260/5/GAR PC A03/MF A01 
Carnegie-Melion Univ., Pittsburgh, PA. Robotics Inst. 

Control System for Machining. 
beg oye rept. 


. Qu, and D. A. Bourne. Feb 91, 22p Rept no. 
CMU-RI-TR-91-03 
Contract F33615-86-C-5038 


This describes a new approach for controlling 
an intelligent machining workstation. The control 
system is built in behavior achieving layers, which 
allows a machine tool to operate at increasing levels of 
competence. Each layer focusses on a specific simple 
control task for machining processes. Qualitative rea- 
soning is used to augment the system at the highest 
layer, giving the system the ability to foresee patterns 
of behavior that lead to failure. We discuss how quali- 
tative modeis can be selected, setup and used to 
adjust control parameters. 
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AD-A237 425/4/GAR PC A05/MF A01 
United Technologies Research Center, East Hartford, 
CT. 


Experimental and Analytical Study of Rippled 

boa pe Edge Airfoils for Compressor Application. 
inal rept. 

B.L. Morin, and T. J. Barber. May 91, 95p Rept no. 

UTRC/R89-957707 

Contract N00014-86-C-0663 

Original contains color plates: All DTIC and NTIS re- 

productions will be in black and white. 


Research was conducted to assess —_ benefits 
of using the Rippled Trailing Edge (RTE) concept on 
compressor airfoils for separation alleviation and wake 
mixing enhancement. An empirically designed RTE 
was tested in a highly loaded, simulated compressor 
cascade that had demonstrated large scale suction 
side separation with a baseline circular trailing edge. 
The original RTE design resulted in a 50% increase of 
the chordwise extent of the —— flow compared 
to the baseline trailing edge. Extensive modifications 
to the RTE resulted in a fairing that eliminated separa- 
tion, indicating that RTEs have potential for separation 
alleviation on compressor trailing edges. However, fail- 
ure of the first design shows the weaknesses of the 
empirical RTE design procedure that was used, and 
that many unknowns still exist regarding the 3-D 
boundary layer relief concept. Further testing of ripples 
on more basic, isolated airfoils is suggested to develop 
further understanding of the 3-D boundary layer relief 
mechanism, without having to consider the inherent 
problems associated with the cascade testing. After 
developing such a data base, RTEs can then be evalu- 
ated for application to the more complex case where 
curvature and three-dimensional effects are signifi- 
cant. 
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AD-A237 497/3/GAR PC A08/MF A02 
Naval Postgraduate School, Monterey, CA. 
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Near-Stall Loss Measurements in a CD Compres- 
~ — with Exploratory Leading Edge Flow 


Master's thesis. 
J. H. Armstrong. Jun 90, 166p 


Loss measurements were conducted using a five-hole 
conical pneumatic probe in a subsonic wind tunnel 
containing a modeled cascade of controlled diffusion 
(CD) stator blades. Following reference measure- 
ments at high incidence one blade was modified (slot- 
ted at the leading edge) in an attempt to (passively) 
reduce the size of the leading edge separation bubble 
and thereby improve performance. Prior to the sur- 
veys, the acquisition and reduction software was modi- 
fied to provide loss calculations using both mass-aver- 
aged and fully-mixed-out conditions for the upstream 
and downstream flows. Results showed that the mass- 
averaged method provided the more consistent re- 
sults, and this was explained. The slotted leading edge 
blade was found to produce less loss than the refer- 
ence blade, and it was concluded that the control con- 
cept should be explored in more detail. 
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AD-A237 559/0/GAR PC A03/MF A01 
ore. Aerospace Establishment, Farnborough (Eng- 
land). 

Application of SiBYI2 to the AGARD WG18 Com- 


= Test Cases. 
echnical memo. 


W. J. Calvert. Feb 91, 17p Rept no. TAE-TM-P-1204 


S1BYL2 is an inviscid-viscous blade-to-blade method 
for calculating the detailed aerodynamics and overall 
performance of compressor blades. It may be applied 
either on its own to predict the flow for individual blade 
sections, such as the mid span of a linear cascade, or 
in conjunction with a throughflow calculation to predict 
the performance of a complete axial compressor. A 
previous AGARD paper by the author described appli- 
cations of S1BYL2 to most of the compressor cascade 
test cases which have subsequently been selected by 
AGARD Working Group 18: generally good agreement 
was obtained. This current yo presents new predic- 
tions for the V2 and ARL SL19 cascades and for the 
high speed compressor cases. 


159,191 
DE91013058/GAR PC A03/MF A01 
Oak Ridge Y-12 Plant, TN. 
= breaking for an automated accurate turning 
system. 

. W. Burnham, and L. A. Abbatiello. 1988, 43p Y/ 
DX-800, CONF-8809523-1 
Contract AC05-840S21400 
Biennial international machine tool technology confer- 
ence (4th), McLean, VA (USA), 7-14 Sep 1988. Spon- 
sored by Department of Energy, Washington, DC. 


Based upon a survey of chip breakup information, the 
various methods have been evaluated for lication 
to automated accurate turning systems. Many chip 
breaking methods work well on shafts or cylinders but 
fail to break chips for an entire inside or outside con- 
touring cut. Many metals produce straight or snarled 
chip forms at small depths of cut, feed rates, or moder- 
ate surface speeds. These chip forms can be a cause 
of workpiece and tool damage. Such forms also inter- 
fere with on-machine gaging, part transfer, and tool 
change. Often the chip wraps around the tool holder 
and is difficult to remove even in manual operation. 
Computer analysis now makes it possible to get the 
most of each types of chip breaking system. Reliable 
ship breaking is urgently needed for automated sys- 
tems, especially those operating in an unmanned 
mode. 83 refs., 10 figs., 2 tabs. 


Tribology 
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N91-25413/6/GAR 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


eo Bearings-State of the Art. 
D. P. Fleming. Jul 91, 27p NAS 1.15:104465, E-6309, 
NASA-TM-104465 


PC A03/MF A01 


Magnetic bearings have existed for many years, at 
least in theory. Earnshaw's theorem, formulated in 
1842, concerns stability of magnetic suspensions, and 
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states that not all axes of a bearing can be stable with- 
out some means of active control. In Beam’s widely 
referenced experiments, a tiny (1/64 in diameter) rotor 
was rotated to the astonishing speed of 800,000 rps 
while it was suspended in a magnetic field. Despite a 
long history, magnetic bearings have only begun to 
see practical application since about 1980. The devel- 
opment that finally made magnetic bearings practical 
was solid state electronics, enabling power supplies 
and controls to be reduced in size to where they are 
now comparable in volume to the bearings them- 
selves. An attempt is made to document the current 
(1991) state of the art of magnetic bearings. The refer- 
enced papers are large drawn from two conferences 
publications published in 1988 and 1990 respectively. 


159,193 

PBS1-225946/GAR PC E07/MF E07 

Cambridge Univ. (England). Dept. of Engineering. 

Case Studies in the Application of Temperature 
for Dry ae 

H. S. Kong, and M. F. Ashby. 1991, 58p CUED/C- 

MATS/TR-186 


A procedure for calculating surface temperatures in 
dry sliding is applied to five areas drawn from widely 
different fields. They give confidence in the use of the 
procedure as a way of estimating surface temperature, 
and illustrate how it can be used to understand a varie- 
ty of practical phenomena. 


General 


159,194 

AD-A237 845/3/GAR PC A03/MF A01 
General Physics Corp., Kennedy Space Center, FL. 
Space Coast Office. 

Pressure Vessel Burst Test Program. 


Progress no. 2. 

M: Gain, 6: Sharp, and M. Coleman. 17 Jun 91, 12p 
ESMC-TR-91-1, 

Presented at the Joint Propulsion Conference (27th), 
24-26 Jun 91, Sacramento, CA. 


An updated progress report is provided on a program 
devel to study through test and analysis, the char- 
acteristics of blast waves and fragmentation generat- 
ed by ruptured = filled pressure vessels. The initial 
paper on this USAF/NASA/General Physics program 
was presented to the AIAA in July 1990. Since the ini- 
tial paper, several pressure vessels have been burst 
characteristics and utilized a well instrumented arena. 
Data trends for current experiments are presented. 
This paper is the second a te report on the pro- 
gram and addresses: (1) a brief review of current meth- 
ods for assessing vessel safety and burst parameters, 
(2) a review of pneumatic burst testing operations and 
testing results, including a comparison to current 
methods for burst assessment and (3) a review of the 
a for the current test program including planned 
esting. 


159,195 

PBS1-222554/GAR PC A14/MF A03 
Eclipse, Inc., Rockford, IL. Combustion Div. 

Ceramic Single Ended Recuperative Radiant Tube 
— 1). Final Report, November 1986-December 


989. 
pots Singh, and L. M. Gorski. Jan 90, 311p GRI-90/ 


Contract GRI-5086-234-1310 
See also PB88-240593. Sponsored by Gas Research 
Inst., Chicago, IL. 


A silicon carbide single-ended recuperative radiant 
tube (SER) combustion system was developed ‘o 
compete against electric heating elements which can 
operate at higher heat fluxes and furnace tempera- 
tures than metallic gas-fired systems. The silicon car- 
bide SER system resulted in 50% or higher thermal 
efficiency depending upon the operating temperature 
and heat flux. Two industrial batch-type heat-treatin 

furnaces with process temperatures of 1450 to 1750 

were retrofitted with 3-1/4 in silicon carbide SERs op- 
erating at heat fluxes of 100 to 150 Btu/hr/in2. The 
SERs replaced conventional straight-through radiant 
tube combustion systems with iencies less than 
30% and limited to heat fluxes less than 55 Btu/hr/sq 
in. After a year of operation, the hosts reported a 35% 
increase in furnace productivity and 40 to 50% fuel 
savings. Experience indicated that reaction-bonded 


silicon carbide radiant tube applications should be lim- 
ited to a 2200 F chamber temperature and a heat flux 
of 200 Btu/hr/in2. Beyond this, tube life is unpredict- 
able. The SERs may be applied to process tempera- 
tures of 2300 F, provided the heat flux is lowered to 
150 Btu/hr/in2. NOx levels of 150 to 200 ppm have 
been recorded for a heat flux of 200 Btu/hr/in2 and 
1800 to 2200 F chamber temperatures. Investigations 
are under way to further reduce NOx formation in high 
temperature applications. 


159,196 

PB91-226175/GAR PC A99/MF A06 
Massachusetts Univ., Amherst. Coll. of Engineering. 
NSF Engineering Design Research Conference. 
Held in Amherst, MA. on June 11-14, 1989. Pre- 


prints. 

J. E. A. John. 1989, 681p NSF/ENG-89068 

Grant NSF-DMC-8817918 

Sponsored by National Science Foundation, Washing- 
ton, DC. Directorate for Engineering. 


The purpose of the Conference was to bring together 
members of the engineering design research commu- 
nity for a of current research results, ideas, 
and directions. Topics of interest included cognitive 
and prescriptive theories and models of design, com- 
puter-based models, computational theories of og 
design representations and ay om rs design for 
manufacturing and the life cycle, analysis and optimi- 
zation to support design, and integration of design 
education with research and practice. The volume 
contains 51 technical papers presented at the confer- 
ence as well as abstracts of poster session presenta- 
tions. 


ee 
MATERIALS SCIENCES 


Carbon & Graphite 


159,197 

AD-A237 880/0/GAR PC A03/MF A01 
Northwestern Univ., Evanston, IL. Dept. of Materials 
Science and Engineering. 

Infrared and Raman Spectra of C60 and C70 Solid 
Films at Room Temperature. 

Technical rept. 

R. J. Meilunas, R. P. Chang, S. Liu, and M. M. 
Kappes. 1 Jul 91, 12p Rept no. TR-4 

Contract N00014-89-J-1848 


Infrared and high resolution Raman spectroscopic 
probes of thin films of C60 and C70 are presented and 
discussed in terms of previous measurements, semi- 
empirical calculations and plausible molecular geome- 
tries. 


159,198 

DE91013583/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

Lindemann melting law for anisentropic crystals: 
Graphite (yields) liquid carbon. 

oa Thiel, and F. H. Ree. May 91, 6p UCRL-JC- 

1 44 


Contract W-7405-ENG-48 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The Lindemann law for the melting point of a solid has 
been elaborated to apply to anisotropic system like 
graphite. This model is more consistent with the small 
value of the Gruneisen (gamma) of graphite and the 
observed low pressure P, T slope of the melting line. 
Theoretical and experimental information is used to 
describe the lattice as a function of volume. To de- 
scribe the overall shape of the melting line, a scaling 
model for liquid diamond and-graphite are used. A mix- 
ture model for the two liquids avoids an inevitable 
liquid-liquid phase change. The transition from the 
solids to the mixed liquid qualitatively reproduces the 
melting line indicated by experiments. Some inconsist- 
ency appears to exist between the measured (dP/ 





dT)(sub M) for graphite and that indicated for diamond. 
16 refs., 2 figs. 


Ceramics, Refractories, & Glass 


159,199 

AD-A237 753/9/GAR PC AO5S/MF A01 
Rensselaer Polytechnic Inst., Troy, NY. Dept. of 
Chemistry. 

Organometallic Precursor Routes to Si-C-Al-O-N 
Ceramics. 


Final rept. 1 Jul 89-31 Mar 91. 
L. V. Interrante. 15 May 91, 78p AFOSR-TR-91-0586, 
Grant AFOSR-89-0439 


This report describes the results of a research pro- 
gram directed at the development of improved meth- 
ods for the preparation of Si-C-Al-O-N ceramics using 
organometallic precursors. Two main ‘coaches 
were employed in these studies, (1) co-pyrolysis of ho- 
mogeneous mixtures of organosilicon and organoalu- 
minum precursors and (2) pyrolysis of specially de- 
signed, single-component precursors containing both 
Si and Al. Depending on the choice of precursors and 
Proves atmosphere eye Pi nanocrystalline 
jeta-SiC/2H-AIN and Si3N4/AIN composites, 2H- 
SiC/AIN solid solutions, and various crystalline SiIAION 
phases were obtained as final ceramic products after 
annealing at 1400-1800 C the initially amorphous pre- 
ceramic phases obtained on pyrolysis to 1000 C. 


159,200 
DE$1013141/GAR PC A08/MF A02 
Battelle, Columbus, OH. 

Application of ceramics to industrial J turbines, 
economics, market analysis, and R&D plan. Part 2 
report: Tasks 2, 3, and 4. 

D. Anson, W. J. Sheppard, D. L. Norland, and M. 
DeCorso. 20 Mar 91, 175p DOE/CE/40878-2 
Contract AC02-89CE40878 

Sponsored by Department of Energy, Washington, DC. 


This report presents the findings of the second final 
part of a project to evaluate the technical feasibility, 
economic viability, and market-ability of applying ce- 
ramics to industrial gas turbines. The Task 1 report 
confirmed that the application of ceramics to compo- 
nents in the hot-gas path of industrial gas turbines 
could provide significant benefits. Most importantly, 
engine performance can be enhanced, fuel including 
lower quality gases and liquids can be burned and uti- 
lized more effectively, and gaseous and solid emis- 
sions reduced. In this report, quantitative predictions 
are developed of the overall fuel savings that may be 
expected following the successful replacement of 
metal components by ceramics in critical applications, 
and a research and development plan is generated 
that would demonstrate the serviceability of ceramic 
components and the emissions performance of gas 
— in which they are used. 70 refs., 76 figs., 46 
S. 


159,201 
DE$1013347/GAR 
Los Alamos National Lab., NM. 


PC A03/MF A01 


iments for remote sensing of tempera- 
ped charge jets and explosively formed 


 piqimey 

. ©. Hyer, R. J. Hinsley, R. R. Karpp, H. M. Borella, 
and W. D. Mees 4 cv 91, 27p LA-12052-MS 
Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


This report describes a remote temperature sensing 
technique developed by a collaboration among re- 
searches at Los Alamos National Laboratory and 
EG&G Energy Measurements. While most of the earli- 
er development work with thermographic phosphors 
(TPs) has led to remote temperature measurements in 
rotating machinery, such as gas centrifuges, electric 
motors, and gas-turbine engines, phosphor thermome- 
try is a technology that can be extended to non-intru- 
sive temperature measurements in other difficult to 
access environments. In the description of the work 
that follows, it will become evident that TP technology 
can be combined with ultraviolet laser diagnostics to 
give a single point, remote temperature measurement 
on a microsecond time scale. This was successfully 
demonstrated in a set of field experiments during the 
= from April through June 1990, referred to as the 
enie series. 3 refs., 6 figs., 1 tab. 


159,202 

DE91013528/GAR PC A03/MF A01 
Tennessee Univ., Knoxville. Dept. of Chemistry. 
Validity of the model used to relate the energy dis- 
tribution and the 5 

J. Roles, and G. Guiochon. 1991, 27p DOE/ER/ 
13859-12 

Contract FG05-88ER13859 

Sponsored by Department of Energy, Washington, DC. 


We discuss here the problems associated with the der- 
ivation of the energy distribution of diethylether on the 
surface of the fine, solid particles used as raw material 
for the preparation of alumina ceramics. Adsorption 
isotherms can be used to understand various aspects 
of the interactions of the adsorbate molecules with 
themselves or with the surface of the adsorbent. Cur- 
rently, we are using the adsorption isotherms of vari- 
ous selected probes to investigate the degree of het- 
erogeneity of a solid surface. The adsorption energy 
distribution of a probe compound on a surface can be 
calculated by solving a Fredholm integral equation. 14 
refs., 4 figs., 2 tabs. 


159,203 

DE91013584/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Shock-induced optical emission in Al203 at 200 
GPa: Implications for shock temperature measure- 
ments in metals. 

C. S. Yoo, N. C. Holmes, and E. See. May 91, 16p 
UCRL-JC-106341, CONF-9107105-24 

Contract W-7405-ENG-48 

1991 American Physical Society (APS) conference on 
shock ee of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


A knowledge of the optical property of window materi- 
als at shock pressures above 100 GPa is crucial for 
perorece «| shock temperatures in metals. We have 
examined the optical properties of Al(sub 2)O(sub 3) at 
200-300 GPa pressures using a time-resolved optical 
method. Strong emission is observed from the 
shocked Al(sub 2)O(sub 3). Wavelength- and time-de- 
pendence of the emission will be nted. A new 
electro-optical technique facilitating time-resolved op- 
tical measurements at a 2-stage light gas gun will be 
described. 18 refs., 2 figs. 


159,204 
DE91013687/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Stress fields generated ~ 4 kinetic energy projec- 
tile interaction with ceramic targets. 

M. W. Burkett, and D. A. Rabern. 1991, 15p LA-UR- 
91-1693, CONF-9107105-23 

Contract W-7405-ENG-36 

1991 American Physical Society (APS) conference on 
shock Met ogy of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


Two-dimensional axisymmetric calculations were per- 
formed with the Eulerian hydrocode MESA2D and the 
Lagrangian structural analysis code PRONTO2D. The 
calculated stress distributions were compared shortly 
after ~— and found to be similar in magnitude and 
profile. For certain geometric configurations, the inter- 
action of the kinetic energy penetrators with the ce- 
ramic targets produce high compressive principal 
stresses as well as, significant tensile principal 
stresses ahead of the projectile/ceramic interface. 
The principal tensile stresses fracture the ceramic 
ahead of the penetrator. The crack trajectories meas- 
ured from a recovered ceramic target were — 
with crack trajectory estimates based upon MESA2D 
principal stress states within the tile. The fracture proc- 
ess degrades the ceramic and allows the projectile to 
penetrate a fractured ceramic media. 12 refs., 3 figs. 


159,205 
DE91013766/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Creep and diffusion in nonstoichiometric oxides. 
A. Domingues-Rodriguez, J. Castaing, K. C. Goretta, 
and J. L. Routbort. Apr 91, 23p ANL/CP-71926, 
CONF-910430-13 

Contract W-31109-ENG-38 P 

Annual a and exposition of the American Ce- 
ramic Society (ACerS) (93rd), Cincinnati, OH (USA), 28 
Apr - 2 May 1991. Sponsored by Department of 
Energy, Washington, DC. 


159,208 


MATERIALS SCIENCES 
Ceramics, Refractories, & Glass 


The relation between high-temperature creep and dif- 
fusion has been extensively investigated. In elemental 
solids, the relationship is based on comparisons of ac- 
tivation energies for creep and self- diffusion. In binary 
oxides, the chemical potential of oxygen provides an 
additional and powerful tool for comparisons which 
has been used by several workers, as reviewed in (1-- 
4). Carefully interpreted creep data can elucidate diffu- 
sion mechanisms in oxides. This paper will review the 
well-known simple oxides CoO and NiO and show the 
validity of the comparison in the more complex oxides 
= FeO, and YBa(sub 2)Cu(sub 3)O(sub x). 49 refs., 
1 fig. 


159,206 


DE91013906/GAR PC A03/MF A01 
Oregon State Univ., Corvallis. Dept. of Physics. 
Theoretical studies of zirconia and related materi- 
als. Progress report, 1990--1991. 

H. J. F. Jansen. 1991, 17p DOE/ER/45352-3 
Contract FG06-88ER45352 

Sponsored by Department of Energy, Washington, DC. 


The starting point for all our investigations of phase 
transitions in zirconia are total energy electronic struc- 
ture calculation. In the last two years we have per- 
formed many computer calculations pertaining to 
cubic, tetragonal, and monoclinic zirconia. The results 
of this work provide us with an excellent data base 
needed to construct effective potentials between the 
different atoms in zirconia. These potentials are nec- 
essary ingredients for our molecular dynamics simula- 
tions, which we perform to incorporate the effects of a 
non-zero temperature. The molecular dynamics calcu- 
lations will provide us with the information concerning 
the phase transitions in zirconia. In addition, we are 
investigating Slater-Koster type interpolations of the 
band structure of zirconia. This is a second way of in- 
terpolating the total energy data of zirconia. 


159,207 


N91-25288/2/GAR PC A04/MF A01 
Technische Hogeschool Delft (Netherlands). 

Survey on the Mechanisms and Mechanics of 
Toughning in Structural Ceramics. 

G. T. M. Stam, E. V iessen, and P. Meijers. 
c1990, 51p MEMT-15, ISBN-90-370-0049-5 


Ceramics are used more and more in structural appli- 
cations. The most common difficulty of ceramics is 
their brittleness. Much research has been devoted to 
toughen ceramics. A survey on the research per- 
formed, looked at from a mechanics point of view, is 
given. The toughening mechanisms discussed include 
transformation and microcrack toughening, as well as 
toughening by ductile particles or fibers. combina- 
tion of two or more toughening mechanisms is of par- 
ticular interest. hcanmmer 2 investigations indicate the 
possibility of synergetic effects. 


159,208 


PB91-213306/GAR 
(Order as PB91-213272/GAR, PC a 


Sumitomo Metal Industries Ltd., Tokyo (Japan). 
= of Synthetic Silica Glass by the VAD 


S. Hayashi, Y. Ariake, T. Arahori, T. Nakamura, and 
T. Nanjoh. c1990, 13p 
Included in Sumitomo Search, n44 p285-296 Dec 90. 


The amount of high purity silica glass used in the semi- 
conductor fabrication processes is increasing. The au- 
thors have developed a synthetic silica glass produced 
by the Vapor-phase Axial Deposition (VAD) method 
that may lead to lower costs and improved properties 
as compared with ordinary silica glass. Here, they first 
report on problems in the commercial process, the 
high-rate fabrication technique of green body (soot 
body) and a technique to eliminate defects from the 
silica glass. Secondly, they report on the improved 
purity, transparency, homogeneity, and heat-resist- 
ance properties of this silica as compared with other 
silica glasses. Lastly, they mention some products 
which use this high quality silica glass, for example, 
photo-mask substrates, TFT substrates, heat-resistant 
materials used in LSI making processes, and precision 
optics. 
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Coatings, Colorants, & Finishes 


159,209 

AD-A237 841/2/GAR PC A03/MF A01 
Naval Civil Engineering Lab., Port Hueneme, CA. 
Energy Conserving Coating - Pigment Research. 
Final rept. ~~ pr 91. 
T. Novinson. May 91, 48p Rept no. NCEL-TN-1831 


This report documents research into novel experimen- 
tal paints made from color-reversible pigments. These 
pigments are of two types: Photochromic and ther- 
mochromic. The first group changes color on exposure 
to light, and the second changes color when subjected 
to a change in temperature. If successfully incorporat- 
ed into a coating and applied to walls and roofs, these 
pigments could reduce heating and cooling costs by 
presenting a more absorbent color in the winter and a 
more reflective color in the summer. 


159,210 

DE91002189/GAR PC A03/MF A01 
Solar Energy Research Inst., Golden, CO. 

Novel ways of depositing ZnTe films by a solution 
growth technique. Annual subcontract report, 1 
January 1990-1 January 1991. 

Progress rept. 

R. W. Birkmire. Jun 91, 38p SERI/TP-210-4319 
Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 


Cu-doped ZnTe films, <1000(Angstrom), were repro- 
ducibly deposited for the first time by an electrochemi- 
cal method. A CdTe/CdS/ITO/glass substrate is ex- 
ternally short circuited to a zinc counter electrode in an 
aqueous bath consisting of ZnCi(sub 2) and TeO(sub 
2) to complete an electrochemical cell. Control of both 
pH and TeO(sub 2) concentration was necessary to 
deposit single phase ZnTe films. A copper complex 
was added to the bath to control the ZnTe conductivity 
and dope the films p-type. CdTe/CdS solar cells using 
the ZnTe:Cu as the primary contact to the CdTe have 
achieved efficiencies of (approximately)9%. 15 refs., 7 
figs., 2 tabs. 


159,211 
DES$1013588/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

damage resistant optical coatings 

. Final report, Test of the high 

temperature coater for planar substrates. 
Progress rept. 
J. Otto, R. T. Kersten, V. Paquet, and R. Hochhaus. 
14 Jan 91, 34p UCRL-CR-107094 
Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 


A list of all the rugate filters that were made with the 
planar high temperature PICVD coater and shown to 
LLNL during the visit of Otto to Livermore in November 
1990 are included. Those samples that have been left 
at LLNL are indicated. The process parameters are 
also added. It was demonstrated that the planar high 
temperature PICVD coater is in principle capable of 
omy high reflectivity rugate mirrors. A deposition 
rate of up to 1.44 (mu)m/min was obtained and thick 
layers (475 (mu)) with over 1000 periodes could be 
made. The deposition turns out to be non-uniform 
across the substrate with respect to reflectivity, band 

, peak width and film thickness. There are two 
types of thickness non-uniformities: bumps caused by 
a too small spacing between substrate and shower 
head, and an overall non-uniformity due to a marginal 
effect. The non-uniformity in reflection is probably due 
to a non-uniform feeding of microwave power into the 
plasma. It is therefore necessary to search for an im- 
proved antenna design to overcome the uniformity 
problems. The damage thresholds of all the coatings 
made with the flat coater turned out to be much lower 
(<20 J/cm2) than for PICVD coatings in cylindrical ge- 
ometry (in tubes up to 63 J/cm2) for unknown reasons. 
Possible measures for a reduction of the number of 
particulates in the films are discussed. 11 figs., 4 tabs. 


159,212 

DE91013757/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Adhesion between CVD diamond films and tung- 


sten. 
M. Alam, D. E. Peebles, and D. R. Tallant. 1991, 31p 
SAND-90-2961C, CONF-910552-11 


Contract AC04-76DP00789 

Meeting of the Electrochemical Society (179th), Wash- 
ington, DC (USA), 5-10 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 
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Adhesion between diamond films synthesized by a 
CVD method and tungsten has been investigated by a 
scratch and pull testing methods. Diamond films have 
been deposited at temperatures from 1173 to 1323 K 
with a growth rate ranging from 0.2 to 0.45 (mu)m/ 
hour. The films are highly crystalline and are dominat- 
ed by (100) faces at low temperatures, changing to 
(111) at higher temperatures. Grain size and residual 
stress in the films increases with increasing deposition 
temperature. X-ray diffraction shows the expected dia- 
mond diffraction peaks plus peaks attributed to WC 
and W(sub 2)C. Raman spectroscopy shows a sharp 
diamond band for all of the films, with a small broad 
peak, attributed to amorphous carbon. There is no dis- 
tinct correlation between diamond/amorphous carbon 
intensity with deposition temperature. Scratch adhe- 
sion testing shows the expected failure mode for brittle 
coatings, but can not be quantified because of severe 
degradation of the diamond stylus tip. Sebastion pull 
testing shows that the failure mode of the films corre- 
lates with deposition temperature, but specific adhe- 
sion strength values do not. Efforts are continuing to 
correlate adhesion strength with deposition and struc- 
= parameters of the diamond films. 7 refs., 6 figs., 2 
tabs. 


159,213 
DE91013764/GAR PC A03/MF A01 
Argonne National Lab., IL. 

X-ray diffraction study of heteroepitaxy of MOCVD 
grown TiO2 and VO2 films on sapphire single crys- 


tals. 

H. You, M. L. M. Chang, R. P. Chiarello, and D. J. 
Lam. 1991, 17p ANL/CP-73159, CONF-910406-18 
Contract W-31109-ENG-38 

Spring meeting of the Materials Research Society 
(MRS), Anaheim, CA (USA), 29 Apr - 3 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


A four-circle diffractometry technique is used to deter- 
mine the heteroepitaxial relations of VO(sub 2) and 
TiO(sub 2) thin films grown by an MOCVD technique 
on sapphire (0001) and (11(bar 2)0) surfaces. The use 
of a reflective geometry eliminates special sample 
preparation of the sample for the x-ray diffraction 
measurements. The distribution of epitaxial domains is 
found to depend strongly on the symmetry of the un- 
derlying substrate. 4 refs., 4 figs., 1 tab. 


159,214 

N91-25287/4/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 

Application of Brittle Lacquer Techniques to the 
Strength Test of CFRP Spar/Rib Element. 

T. Nohara, and K. Egawa. Dec 90, 23p NAL-TR-1089 
In Japanese; English Summary. 


Research was conducted to find a technique for apply- 
ing brittle lacquer coating in a large experimental area 
in which, for example, a large airplane can be tested. 
The brittle lacquer coating method has the advantages 
of easy application, even on complicated shaped 
structures, and of easy discovery of stress distribution, 
especially for the direction of principal stresses, in a 
wide area. But it requires comparatively strict tempera- 
ture and humidity control in drying the sprayed lacquer, 
and one can not easily satisfy those conditions in a 
large experimentation area. initial research was 
conducted to find a selection standard for a suitable 
lacquer for use where temperature and humidity are 
not controlled. Then to verify the validity of the selec- 
tion standard, the stress distribution of several models 
of spars and ribs of airplane structure made of carbon 
fiber reinforced plastic and coated with brittle lacquer 
selected by the standard was measured. The utility of 
the = method was clarified by these experimental 
results. 


159,215 

PBS1-222257/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Thermal Shock and Oxidation Resistance of Ce- 
ramic Coatings. 

J. A. M. Boogers, R. J. H. Wanhill, and H. J. C. 
Hersbach. 1 Mar 89, 21 p NLR-TP-89085-U 
Presented at the AGARD Specialists Meeting on High 
Temperature Surface Interactions, Ottawa (Canada) in 
April 1989. 


Thermal shock and long term oxidation tests on ce- 
ramic thermal barrier coatings were done under flight 
simulation conditions in a burner rig. Three coating 
combinations were investigated: me came? stabilized 
zirconia topcoat with Ni-5 % Al bondcoat; Magnesium 
stabilized zirconia topcoat with NiCoCrAlY bondcoat; 


Yttrium stabilized zirconia topcoat with NiCoCrAlY 
bondcoat. The ZrO2/Y203 + NiCoCrAlY combination 
showed superior resistance to thermal shock and long 
term oxidation as compared to the ZrO2/MgO + Ni-5 
% coating. The long term oxidation resistance of the 
ZrO2/MgO + NiCoCrAlY combination was intermedi- 
ate to that of the other two coatings. Degradation of 
the coatings was examined in detail, and the practical 
significance of the results is assessed. 


159,216 

TIB/A91-00950/GAR PC E14 
Technische Hochschule Darmstadt (Germany, F.R.). 
Fachbereich 16 - Maschinenbau. 

Abscheidung, Untersuchung der mechanischen Ei- 
genschaften und dungsbezog: Pruefung 
von TiN- und Al sub 2 O sub 3 -Verschleissschutzs- 
chichten, hergestelit nach dem Hochfrequenz- 
Kathodenzerstaeubungsverfahren. (Precipitation, 
investigation of mechanical properties and appli- 
cation-related testing of TIN and Al sub 2 O sub 3 
wearing protection coatings, manufactured in ac- 
cordance with the cathode sputtering method). 
Diss. (Dr.-Ing). 

T.B. Roth. 28 Apr 89, 170p 

In German. 





In the scope of the documented work, precipitation, 
testing and optimisation of high-frequency bias sput- 
tered hard material coatings were conducted using the 
coating systems ‘alumina’ and ‘titanium nitride’ as ex- 
amples. Testing of basic coating properties included 
the composition, crystalline structure, coating mor- 
phology, residual stress condition of coatings at ambi- 
ent temperature, hardness, and adhesion to steel sub- 
strates. Here, it was possible to identify both influ- 
ences of precipitation conditions and yee 
mechanisms between individual properties tested. 
Interrelations between residual stresses and adhesion 
of coatings deserve special mentioning, where oppo- 
site mechanisms may be noticeable independent of 
the composite material under consideration. Basic tri- 
bologic investigations involved different model abra- 
sion tests. (orig./RHM). (TIB: DW 525.) (Copyright (c) 
1991 by FIZ. Citation no. 91:000950.) 
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AD-A237 423/9/GAR PC A04/MF A01 
a Corp., San Jose, CA. 
Very High Temperature Fibers of TiC and TiB2. 
Final rept. Apr —— 90. 

R. G. Schlecht. May 91, 52p 

Contract F33615-88-C-5478 


The purpose of this work is to demonstrate the value of 
single crystal fibers of titanium carbide and titanium 
boride as fibers for strengthening elements in matrix 
composite materials. LaserGenics has used the laser- 
heated pedestal-growth technique to grow short 
lengths of these materials in fiber form. We were not 
able to reduce the oxygen content in the growth cham- 
ber to a low enough of a level that would ensure single 
crystal growth. The fibers grown were multicrystaline 
and, therefore, did not possess the hoped for strength. 
It is clear from these early growths that single crystal 
fibers of these matrix materials can be grown. Growth 
in a reduced level of oxygen should be done and then 
fibers of significant length should be grown. 
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AD-A237 429/6/GAR PC A03/MF A01 
University of Southern California, Los Angeles. Dept. 
of Chemical Engineering. 

Model Filled Polymers 8. Synthesis of Crosslinked 
Polymeric Beads by Seed Polymerization. 
Technical rept. no. 8, 1 Sep 90-1 _ 91. 

D. Zou, L. Sun, J. J. Aklonis, and R. Salovey. 31 May 


91, 37p 
Contract N00014-88-K-0302 


Monodisperse crosslinked polystyrene (PS) and poly- 
methacrylate (PMA) beads of sizes greater than 1 
micron in diameter are prepared by particle nucleation 
onto pre-existing polymer seeds in a multistage emul- 
sion polymerization, in the absence of emulsifier. An 
adequate seed concentration, which decreases with 
increasing seed size, is necessary to achieve monodis- 
perse beads. Monodisperse multicomposition beads 





are prepared by polymerizing styrene onto PMA seeds, 
but not by polymerizing methyl methacrylate onto PS 
seeds. Free radical capture by growing seed particles 
with surface polymerization may lead to the formation 
of asymmetric shaped particles. 
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AD-A237 430/4/GAR PC A03/MF A01 

University of Southern California, Los Angeles. Dept. 

of Chemical saepeeing. 

Model Filled Polymer 7: Flow behavior of Polymers 

— Monodisperse Crosslinked Polymeric 
ads. 

Technical rept. no. 7, 1 Sep 90-1 May 91. 

L. Sun, M. Park, J. J. Aklonis, and R. Salovey. 10 

May 91, 42p 

Contract N00014-88-K-0302 


Steady shear viscosities and dynamic moduli of poly- 
mer composites, consisting of combinations of cross- 
linked beads and matrices of polystyrene (PS) and po- 
lymethacrylates (PMA), are measured in a cone and 
plate rheometer. Viscosities and moduli were very sen- 
sitive to chemical composition. Crosslinked beads of 
identical composition to the matrix exhibited the lowest 
viscosity enhancements at low shear rates and the 
lowest moduli in dynamic mechanical properties analy- 
sis. The effects of bead concentration on rheological 
behavior were compared for PS and PMMA beads in a 
PMMA matrix. PMMA beads produce small effects, 
whereas, PS beads yielded highly non-Newtonian sys- 
tems in PMMA, showing a yield stress of 1100 Pa at 30 
wt% filler loading, and dynamic moduli independent of 
frequency. We suggest that rheological behavior re- 
flects the state of dispersion of beads in the matrix. 
Beads identical in composition to the matrix yield uni- 
form dispersions. We propose that uniform and stable 
—_ * ceca exhibit the lowest viscosity and 
moduli. 
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AD-A237 471/8/GAR PC A03/MF A01 
California Univ., San Diego, La Jolla. Dept. of Applied 
Mechanics and Engineering Sciences. 

Development of a Mixture for Nonlinear Wave 
Propagation in Fiber-Reinforced Composites. 

Final rept. 1 Feb 87-30 Jun 89. 

H. Murakami, T. J. Impelluso, and G. A. Hegemier. 

31 May 91, 40p 

Contract N00014-87-K-0176 


A method for constructing dispersive, nonlinear mix- 
ture models for unidirectionally fiber-reinforced com- 
posites is described herein. System nonlinearities in 
the treated example result from nonlinear material 
properties of the constituents. The proposed model is 
a nonlinear generalization of the linear model devel- 
oped by Murakami and Hegemier (1986) for elastic 
constituents. Model construction is based upon a ho- 
mogenization technique which employs multivariable 
asymptotic expansions in hg eegreee with certain 
weighted residual procedures. The methodology fur- 
nishes the equations of motion, the appropriate initial 
and boundary conditions, and a set of consistent rate 
constitutive relations. Model validation for linear and 
non linear dynamic responses is accomplished by 
comparing predicted results for waveguide and wave- 
reflect problems with the available experimental data 
or the data obtained by use of a detailed finite element 
(FE) analysis. 
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AD-A237 472/6/GAR PC A03/MF A01 
University of Southern California, Los Angeles. Dept. 
of Chemical Engineering. 

Model Filled Polymers 11. Synthesis of Uniformly 
Crosslinked Polystyrene Microbeads. 

Technical rept. no. 9, 1 Sep 90-1 Jun 91. 

Z. Y. Ding, S. Ma, D. Kriz, J. J. Aklonis, and R. 
Salovey. 10 Jun 91, 28p Rept no. N00014-88-K-0302 


Monodisperse sized crosslinked polystyrene (PS) 
beads by reaction of styrene (S) and divinylbenzene 
(DVB), in batch emulsion copolymerization in the ab- 
sence of emulsifiers, are not uniformly crosslinked, be- 
cause DVB is more reactive than S. For copolymeriza- 
tion of 1 to 10 mole % DVB and S, within each cross- 
linked PS microbead, 7 crosslink density varies by a 
factor exceeding two and decreases with uniformity 
crosslinked PS beads. For both copolymerization tech- 
niques, T8 correlates well with crosslink density and 
PS beads are spherical and monodisperse in size. 


159,222 
AD-A237 601/0/GAR PC A08/MF A02 


Naval Postgraduate School, Monterey, CA. 
Anisotropic Tensile Probabilistic Failure Criterion 
for Composites. 

Master’s thesis. 

S. J. McKernan. Jun 90, 161p 


A probabilistic failure criterion is needed to quantita- 
tively predict reliability in critical applications, such as 
man-safe, deep-sea and air structures, and as an ob- 
jective function for use in optimum design. Composites 
are multi-phased and anisotropic, which gives rise to 
failure in different modes with different probabilistic oc- 
currences that are dependent on the applied stress 
tensor. Statistical representation of combines stress 
failure is practically impossible. Probabilistic modeling 
must be based on the failure modes. This investigation 
examines the underlying features required in a prob- 
abilistic failure criterion for unidirectional fiber-compos- 
ite structures via Monte Carlo simulations. The interde- 
pendencies of the intrinsic strengths (associated with 
uniaxial loadings) and of the failure modes in a com- 
posite structure under combined tensile loadings are 
elucidated. The joint distribution function for composite 
failure due to a proportional loading regime is derived 
starting from the representation of the physical failure 
process in Boolean operations which, in turn, is repre- 
sented by probability functions. 


159,223 
DE91013658/GAR PC A08/MF A02 
Ames Lab., IA. 

Strength and electrical conductivity of deforma- 
tion processed Cu-15**v**/oFe metal matrix com- 
posites produced by powder metallurgy/tech- 
niques. 

Thesis (M.S). 

G. A. Jerman. 30 ast, 166p IS-T-1560 

Contract W-7405-ENG-82 

Sponsored by Department of Energy, Washington, DC. 


Copper based deformation processed metal matrix 
composites have been recently developed which ex- 
hibit high strengths with high electrical conductivities. 
The high strengthening is achieved through the estab- 
lishment of second phase fibers in a Cu matrix. The 
most suitable second phase materials are BCC metals 
such as Nb, Cr, V, Ta, and Fe. The most economically 
attractive combination is the Cu-Fe system. Previous 
attempts at processing Cu-Fe composites have been 
hampered by the presence of Fe dissolved in the Cu 
matrix. Because of the large detriment dissolved Fe 
poses to the conductivity of the Cu matrix, cast proc- 
essing the undeformed composites has led to low 
overall conductivity. To overcome this obstacle, 
powder metallurgy techniques have been adopted to 
consolidate blended elemental Cu and Fe powders. By 
controlling the time and temperature of the consolida- 
tion process, a Cu-15(sup v)/oFe metal matrix com- 
posite has been developed which matches the 
strength and conductivity properties of a similar cast 
Cu-15(sup v)/oNb alloy. The highest achievable 
strength was 1462 MPa with an attendant conductivity 
of 59 %IACS. 49 figs. 


159,224 
N91-25193/4/GAR PC A03/MF A01 
California Univ., Santa Barbara. 

Mechanical Characterization and Modeling of Non- 
Linear Deformation and Fracture of a Fiber Rein- 
forced Metal Matrix Composite. 

S. Jansson. Jun 91, 49p NAS 1.26:187131, NASA- 
CR-187131 

Contract NAG3-894 


The nonlinear anisotropic mechanical behavior of an 
aluminum alloy metal matrix composite reinforced with 
continuous alumina fibers was determined experimen- 
tally. The mechanical behavior of the composite were 
modeled by eg nap the composite has a period- 
ical microstructure. The resulting unit cell problem was 
solved with the finite element method. Excellent 
agreement was found between theoretically predicted 
and measured stress-strain responses for various ten- 
sile and shear loadings. The stress-strain responses 
for transverse and inplane shear were found to be 
identical and this will provide a simplification of the 
constitutive equations for the composite. The compos- 
ite has a very low ductility in transverse tension and a 
limited ductility in transverse shear that was correlated 
to high hydrostatic stresses that develop in the matrix. 
The shape of the initial yield surface was calculated 
and good agreement was found between the caiculat- 
ed shape and the experimentally determined shape. 


159,225 
N91-25194/2/GAR PC A03/MF A01 
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Sverdrup Lymer Inc., Brook Park, OH. 

Chemical Compatibility Issues Related to Use of 
Copper as an Interfacial Layer for SiC Fiber Rein- 
forced Ti3Ai+ NB Composite. 

Final Report. 

A. K. Misra. Jun 91, 20p NAS 1.26:187100, E-6143, 
NASA-CR-187100 

Contract NAS3-25266 


The reaction of Cu, a potential interfacial compliant 
layer for the TISAI plus Nb/SiC composite, with SiC, 
SCS-6 fiber, and the Ti3AI plus Nb matrix was exam- 
ined at two temperatures: 1223 and 1273 K. Reaction 
of Cu with SiC resulted in the formation of a CuSi solu- 
tion and free carbon, the reaction product being 
molten at 1273 K. Hot pressing the SCS-6 fiber in a Cu 
matrix at 1273 K resulted in cracking and delamination 
of the outer carbon-rich coating, thus allowing the Cu 
to penetrate to the SiC-carbon coating interface and 
react with SiC. In contrast, no such damage to the 
outer coating was observed at 1223 K. There was ex- 
cessive reaction between Cu and the Ti3Al plus Nb 
matrix, the reaction product being molten both at 1223 
and 1273 K. An interlayer of Nb between Cu and TI3Al 
plus Nb matrix prevented the reaction between the 
two. 
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N91-25195/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Tensile Deformation Damage in SiC Reinforced Ti- 
15V-3Cr-3Al-3Sn. 

B. A. Lerch, and J. F. Saltsman. Apr 91, 44p NAS 
1.15:103620, E-5778, NASA-TM-103620 


The damage mechanisms of a laminated, continuous 
SiC fiber reinforced Ti-15V-3Cr-3AI-3Sn (Ti-15-3) com- 
posite were investigated. Specimens consisting of uni- 
directional as well as cross-ply laminates were pulled 
in tension to failure at room temperature and 427 C 
and subsequently examined metallographically. Se- 
lected specimens were interrupted at various strain in- 
crements and examined to document the development 
of damage. When possible, a micromechanical stress 
analysis was performed to aid in the explanation of the 
observed damage. The analyses provide average con- 
stituent microstresses and laminate stresses and 
strains. It was found that the damage states were de- 
pendent upon the fiber architecture. 
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N91-25196/7/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 

> _ of the Birefringent-Coating Method to 
S. Koshide. Oct 90, 27p NAL-TR-1085 

In Japanese; English Summary. 


The objective is to analyze the stress and strain distri- 
butions along the boundary in structural parts of the 
composites, such as carbon-fiber reinforced plastics 
(CFRP), by the birefringent-coating method. However, 
there were some problems in using the method for 
strain analysis of CFRP, because appearances and 
mechanical properties of the materials were not suita- 
ble for such applications. In this investigation, the 
problems are solved by introducing the following ex- 
perimental processes: (1) a process for viewing the 
isochromatic fringe patterns using the reflected light 
from the adhesive layer with which aluminum powder 
was mixed; and (2) a process for analysis of strain 
components by substituting the relation between the 
fringe order of the isochromatic fringe patterns and 
principal strain differences into the Poisson’s ratio for 
an anisotropic material. 
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N91-25198/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Microfracture in High Temperature Metal Matrix 
Crossply Laminates. 

S. K. Mital, and C. C. Chamis. 1991, 11p NAS 
1.15:104381, ICOMP-91-8, NASA-TM-104381 

NASA ORDER C-99066-G : . 
Presented at the Winter Annual Meeting and Symposi- 
um on Failure Mechanisms in High Temperature Com- 
posites, Atlanta, GA, 1-6 Dec. 1991; Sponsored by 
Ame. 


Microfracture (fiber/matrix fracture, interphase de- 


bonding, and inter-ply delamination) in high tempera- 
ture metal matrix composites (HTMMC), subjected to 


November 1, 1991 163 





MATERIALS SCIENCES 
Composite Materials 


both mechanical and thermal loading, is computation- 
ally simulated. A crossply 0.3 fiber volume ratio SiC/ 
Ti15 composite with 0/90/0 lay-up is evaluated for mi- 
crofracture using a multicell finite element model. A 
computational simulation procedure based on strain 
energy release rates is used to predict the fracture 
process and establish the hierarchy of fracture modes. 
Microfracture results for various loading cases are pre- 
sented and discussed. 
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N91-25442/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Fatigue Life Prediction of an Intermetallic Matrix 
Composite at Elevated Temperatures. 

P. A. Bartolotta. 1991, 12p NAS 1.15:104494, E- 
6352, NASA-TM-104494 

Presented at the 1991 Winter Annual Meeting of 
Asme, Atlanta, GA, 1-6 Dec. 1991. 


A strain-based fatigue life prediction method is tA 
posed for an intermetallic matrix composite (IMC) 
under tensile cyclic loadings at elevated temperatures. 
Styled after the Universal Slopes method, the model 
utilizes the composite’s tensile properties to estimate 
fatigue life. Factors such as fiber volume ratio, number 
of plys and temperature dependence are implicitly in- 
corporated into the model through these properties. 
The model constants are determined by using unidir- 
ectional —— data at temperatures of 425 and 815 
C. Fatigue lives from two independent sources are 
used to verify the model at temperatures of 650 and 
760 C. Cross-ply lives at 760 C are also predicted. It is 
demonstrated that the correlation between experimen- 
tal and predicted lives is within a factor of two. 


159,230 
PB91-213207/GAR 
(Order as PB91-213173/GAR, PC A0S/MF 
A01) 


Toshiba Corp., Tokyo (Japan). 

Adhesion of Diamond Film to Substrate. 

M. Yagi, K. Saijo, and K. Shibuki. c1991, 5p 
Text in Japanese. 

Included in Toshiba Review, v46 n1 p71-74 1991. 


In order to improve the strength of adhesion between 
diamond film and both WC-based cemented carbides 
and WC ceramics, the effects of the surface state, Co 
content and surface roughness of the substrate were 
investigated. The use of as-sintered substrate having 
less Co content near the surface showed adhe- 
sion of diamond film to the substrate, which suggests 
the suppression of graphite deposition at the interface. 
Co-free WC ceramic substrates demonstrated superior 
adhesion, and a roughened surface increased the ad- 
hesion due to the wedge effect. In particular, a sub- 
strate whose surface had been finely roughened by 
— exhibited excellent adhesion character- 
istics. 


159,231 
PBS1-225763/GAR 
re 


PC A03/MF A01 
Corp., New Brunswick, NJ. 

Fluid Synthesis of Tungsten Carbide/Cobalt 

Nanocom) e Powders. 

Final technical rept. on Phase 1. 

T. R. Parr, J. Bhatia, B. K. Kim, L. E. McCandlish, 

and B. H. Kear. 28 Jul 88, 36p NSF/ISI-88137 

Grant NSF-ISI-8760782 

Prepared in cooperation with Rutgers - The State 

Univ., Piscataway, NJ. Sponsored by National Science 

Foundation, Washington, DC. Div. of Industrial Science 

and Technological Innovation. 


A solution of CoC 12 was mixed with a solution of tung- 
Stic acid in ethylenediamine to immediately precipitate 
the desired precursor, cobalt trisethylenediamine tung- 
state. Low concentrations of the reactants produced 
—— rods, while high concentrations produced 
flat plates. The rods were readily fluidized using stand- 
ard fluidization velocities but the plates could be fluid- 
ized only by using a fluidization aid. Conversion of the 
powder aggregate into the desired two-phase Co-WC 
composite was accomplished by hydrogen reduction 
followed by carburization with CO/CO2. After conver- 
sion, all of the particles had the same morphology as 
the original precursor powder but were porous and ap- 
serge 40% smaller. Examination by SEM and 

DAX showed chemical homogeneity at the micro- 
— scale and phase separation at the submicron 
scale. ny Aen pe analysis showed a two phase 
mixture of Co-WC, with grain size approximately 3000 
A. The two phases are in intimate contact, with the Co 
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wetting the WC in the partially sintered porous particle 
aggregate. 
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PBS1-225904/GAR PC E06/MF E06 
Cambridge Univ. (England). Dept. of Engineering. 
Fatigue Damage Mechanics of Composite Materi- 
als 1: Experimental Measurement of Damage and 
Post-Fatigue Properties. 

S. M. Spearing, and P. W. R. Beaumont. Nov 90, 36p 
CUED/C-MATS/TR-178 

See also PB91-225920, PB91-225912 and PB88- 
145644. Sponsored by European Space Agency, Paris 
(France). 


A new approach for ae * post-fatigue 
strength and stiffness of notched fiber composite lami- 
nates has been developed. It is based on the observa- 
tion of notch tip damage which can be quantified by 
the extent of the individual failure processes, splitting 
in the 0 degree plies and delamination between the 0 
degree ply and off-axis plies. The notch tip damage 
zone grows stably under tensile cyclic loading in a self- 
similar manner and the size and shape of this damage 
zone is dependent on laminate geometry and constitu- 
ent properties of the fiber, matrix and interface. The 
gtr strength and stiffness of the laminate can 

related uniquely to the split length which defines the 
extent of damage growth. In the first paper in a series 
of four, observation is made and measurements taken 
of the damage growth mechanisms that make up the 
damage zone in carbon fiber-epoxy laminates. Radio- 
graphs are used to characterize the notch tip damage 
zone and to establish a quaiitative relationship be- 
tween post-fatigue strength (or stiffness), cyclic stress, 
damage size, and numbers of cycles. 
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PB91-225912/GAR PC E06/MF E06 
— Univ. (England). Dept. of Engineering. 
Fatigue Damage Mechanics of Composite Materi- 
als 3: Prediction of Post-Fatigue Strength. 

S. M. Spearing, and P. W. R. Beaumont. Nov 90, 34p 
CUED/C-MATS/TR-180 

See also PB91-225920 and PB91-225904. Sponsored 
by European Space Agency, Paris (France). 


A damage-based model for post-fatigue notch 
strength is presented. The model is an extension of a 
method developed previously to predict the notch 
strength of laminated composites. A simple finite ele- 
ment representation of the notch tip —— zone is 
used to obtain the localized damage-modified stress 
distribution. A uniaxial tensile stress failure criterion is 
applied to the 0 degree plies from which the laminate 
strength is evaluated. In conjunction with the fatigue 
damage growth law described in Part Il, residual 
strength is calculated as a function of the applied load- 
ing conditions, specimen geometry and lay-up for 
T300/914C carbon fiber-epoxy laminates subjected to 
tension-tension fatigue cycling. 


159,234 

PBS1-225920/GAR PC E06/MF E06 
Cambridge Univ. (England). Dept. of Engineering. 
Fatigue Damage Mechanics of Composite Materi- 
als 4: Prediction of Post-Fatigue Stiffness. 

S. M. ~~ P. W. R. Beaumont, and P. A. Smith. 
Nov 90, 35p CUED/C-MATS/TR-181 

See also PB91-225904 and PB91-225912. Prepared in 
cooperation with Surrey Univ., Guildford (England). 
Dept. of Materials Science and Engineering. Spon- 
sored by European Space Agency, Paris (France). 


A model has been developed for predicting the stiff- 
ness of cross-ply carbon fiber composite laminates 
containing a notch from which damage, in the form of 
matrix cracks, splits and delaminations, has grown. A 
combination of experimental and theoretical results 
have been used to deduce appropriate degraded stiff- 
ness properties for the damaged regions of the lami- 
nate. These degraded stiffnesses have then been in- 
corporated into a finite element representation of the 
notched laminate to predict the overall stiffness. 
Agreement with experimental data is satisfactory. 
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PBS1-225938/GAR PC E07/MF E07 

Cambridge Univ. (England). Dept. of Engineering. 

Optimizing Composite Laminate Stacking Se- 

ee A Knowledge-Based re Approach. 
. O. ige. Mar 91, 55p CUED/C-MATS/TR-184 


Existing methods of optimizing the stacking sequence 
of composite laminates are reviewed. Each of these 


methods is seen to optimize the stacking sequence by 
uniquely minimizing either the interlaminar normal 
stresses or the interlaminar shear stresses only. How- 
ever it is shown that in most practical design cases, 
there’s always a need to optimize the stacking se- 
quence by simultaneously minimizing both stresses 
mentioned above, as well as by suppressing the onset 
of transverse ply cracks. A simultaneous approach of 
the nature implies that there can’t be a unique opti- 
mum lay-up for a given set of plies. This is because the 
requirements for an exclusive optimization of each of 
the three parameters mentioned above are often con- 
flicting. Thus the solution presented in the work is one 
which attempts to optimize each of the three param- 
eters as much as possible for a given type of load, 
without introducing any conflicts or compromising the 
design objectives. The resulting lay-up is one which is 
reasonably resistant to delamination, though not an 
exclusive optimum. It is a pare-to optimum solution. 
The solution is implemented on a simple rule-based 
expert-system. 


159,236 
TIB/B91-01016/GAR PC E14 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Inst. fuer Technische Physik. 
Einflussgroessen und Methoden zur Optimierung 
der supraleitenden und mechanischen E! 
chaften von Chevrelphasendraehten. (Preparation 
methods and parameters for the optimization of 
superconducting and mechanical properties of 
Chevrel phase wires). 

iss. 
E. Rimikis. Jan 91, 108p Rept no. KFK--4816 
In German. 
TIB: ZA 5141(4816). 
The Chevrel phase compounds based on SnMo sub 6 
S sub 8 , PbMo sub 6 S sub 8 and Pb sub 1,2-x Sn sub 
x Mo sub 6 S sub 8 were prepared using HIP-prereact- 
ed, partly HIP-prereacted starting materials or unreact- 
ed powder mixtures. The application of various powder 
metallurgical methods for fabricating improved super- 
conducting monofilamentary wires supplied an en- 
hancement of the critical current densities up to the 
highest presently known values of J sub c (4,2 
K)=2.10 (8) Am (-2) and J sub c (1,8 K)=3,5.10 (8) 
Am (-2) . This is mainly due to an improved flux pinning 
behavior which correlates with the average grain diam- 
eter of the Chevrel phase material. A considerable re- 
duction of the necessary reaction time and a correlat- 
ed reduction of the grain growth were observed as a 
consequence of the significant diminuation of the im- 
purity content (O sub 2 , C) in the samples. Using mi- 
crostructural investigations by means of Auger elec- 
tron spectroscopy, inhomogeneities in the Chevrel 
phase compounds could be specified. The results of 
these analysis indicate future possibilities for improv- 
ing the performance of Chevrel phase wires. The wire 
configuration developed in this work is oriented to- 
wards technical 5 gonew The Chevrel phase is en- 
closed in a Ta or Nb barrier material separating it from 
a stabilizing Cu section which is in turn enclosed by a 
stainless steel jacket for mechanical stabilization, thus 
yielding a fully stable superconducting wire. (orig.). 
(Copyright (c) 1991 by FIZ. Citation no. 91:001016.) 


Corrosion & Corrosion Inhibition 
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AD-A237 305/8 Not available NTIS 
National Association of Corrosion Engineers, Houston, 
T™ 


Proceedings of the International Conference on 
Localized Corrosion (2nd) Held in Orlando, Florida 
on 1-5 June 1987. 

H. S. Isaacs, U. Bertocci, J. Kruger, and S. 
Smialowska. Jun 87, 485p Rept no. NACE-9 i 
Availability: National Association of Corrosion Engin- 
eerg Publications, Box 218340, Houston, TX _70218- 
8340 HC $120.00. No copies furnished by DTIC/NTIS. 


Because the breakdown of passive films leads to lo- 
calized corrosion, it is reasonable to suppose that the 
nature of these films plays an important role in the 
processes that lead to their breakdown. Over several 
years, a number of researchers, mainly from the Na- 
tional Institute of Standards and Technology, have in- 
vestigated the properties that control the nature of the 
passive films on iron and iron-chromium alloys. The 





breakdown of these passive layers has also been stud- 
ied. This paper seeks to relate those two separate 
groups of studies and answer the question posed in 
the title: Does the nature of passive films affect break- 
down. Four properties of passive films will be consid- 
ered: (1) thickness, (2) composition, (3) structure, and 
(4) electronic properties. 
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DE91013972/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Geothermal materials development. Annual report 
FY 1990. 

He gs rept. 

L. E. Kukacka. Feb 91, 23p BNL-45998 

Contract AC02-76CH00016 

Sponsored by Department of Energy, Washington, DC. 


Advances in the development of new materials, the 
commercial availabilities of which are essential for the 
attainment of Hydrothermal Category Level 1 and 2 
Objectives, continue to be made in the Geothermal 
Materials Development Project. Many successes have 
already been accrued and results transferred to in- 
dustry. In FY 1990, the R&D efforts were focused on 
reducing well drilling and completion costs and on miti- 
gating corrosion in well casing. Activities on lost circu- 
lation control materials, CO(sub 2)- resistant light- 
weight cements, and thermally conductive corrosion 
and scale-resistant protective liner systems have 
reached the final development stages, and cost- 
shared field tests are planned for the FY 1991--1992 
time frame. Technology transfer efforts on high tem- 
perature elastomers for use in drilling tools are con- 
tinuing under Geothermal Drilling Organization (GDO) 
sponsorship. 
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DE91014055/GAR PC A03/MF A01 
— Dept. of Energy and Natural Resources, Spring- 
ield. 

Cyclone reburning retrofit: Corrosion evaluation. 
Technical report, December 1-February 28, 1991. 
Progress rept. 

ad. rv, and L. D. Paul. 1991, 17p DOE/PC/90176- 
Contract FG22-90PC90176 

Sponsored by Department of Energy, Washington, DC. 


Reburning is an emerging NO(sub x) reducing technol- 
ogy which offers cyclone boiler owners a promising al- 
ternative to the more expensive flue gas cleanup tech- 
niques. Pilot-scale test results have shown that the 
corrosive H(sub 2)S gas can evolve during reburn. This 
can pose a potential problem and concern in retrofits 
burning high-sulfur Illinois coals. This research pro- 
gram is intended to assess tube corrosion under simu- 
lated reburning conditions (temperature, stoichiome- 
try, and H(sub 2)S concentration). Performance of ex- 
isting carbon steel as well as other alloys will be tested 
and compared. 1 fig. 
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DE91793126/GAR PC A04/MF A01 
Institutt for Energiteknikk, Kjeller (Norway). 

Evaluation of hydrogen production from CO2 cor- 
rosion of steel drums in SFR. 

A. Dugstad, and K. Videm. Feb 86, 54p IFE/KR/F- 
86/019 

U.S. Sales Only. 


An evaluation has been carried out regarding hydro- 
gen formation due to corrosion of steel by water con- 
taining CO(sub 2) produced by microbiological decom- 
position of paper in waste drums. The hydrogen pro- 
duction will be limited by a limited rate of CO(sub 2) 
production, as CO(sub 2) is consumed by corrosive re- 
actions with F (sub 3) as the corrosion product. 
Reactions leading to iron oxides and hydroxides can 
possibly take place, but only with a rate which leads to 
a rather slow hydrogen production. Hydrogen evalua- 
tion has been overestimated in previous reports on this 
subject. 17 draws., 2 tabs. 
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AD-A237 331/4/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. 


Morphology of Bulk Nylon 6 Subjected to Plane 
Strain Compression. 

Interim technical rept. no. 28, 1990-1991. 

A. Galeski, A. S. Argon, and R. E. Cohen. 31 May 
91, 36p 

Contract N00014-86-K-0768 


The mechanics of deformation of nylon 6 is plane 
strain compression were elucidated by density meas- 
urements, differential scanning calorimetry, polarized 
light microscopy, x ray diffraction and x ray diffraction 
pole figures. A deconvolution procedure for separating 
overlapping x ray diffraction peaks and the amorphous 
halo was used to generate pole figures for the various 
alpha and gamma phase reflections exhibited by nylon 
6. At compression ratios above 1.6, specimens experi- 
enced intense shear stresses at -45 deg and +45 deg 
with respect to the flow direction. Shear bands were 
formed most frequently at interspherulitic boundaries. 
This shearing produced a small volume fraction of 
gamma phase crystals in samples which originally con- 
tained only alpha crystallinity. The x ray diffraction 
studies showed that gamma phase crystals were ori- 
ented with their macromolecular chains along the di- 
rections of shear bands. The alpha crystals of nylon 6 
underwent extensive deterioration in compression by a 
chain slip mechanism along the (0 0 2) planes contain- 
ing hydrogen bonds. Slip also caused the rotation of 
fragmented lamellae that lead, at high compression 
ratios, to a peculiar bifurcated orientation state resem- 
bling a twinned monocrystal. 
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AD-A237 510/3/GAR PC A03/MF A01 
Army Natick Research Development and Engineering 
Center, MA. 

Comparative Study of Heat Transfer and Water 
Vapor Permeability at Three Laboratories. 

Final rept. Nov 89-Jan 91. 

P. Gibson, T. Endrusick, and J. Giblo. May 91, 38p 
Rept no. NATICK/TR-91/029 


Heat transfer and water vapor transport measure- 
ments of materials were performed by three laborato- 
ries on-site at the U.S. Army Natick Research, Devel- 
opment and Engineering Center and compared. All 
three laboratories determine the thermal and water 
vapor transport properties of clothing materials and 
evaluate them for their intended use. Differences in 
test procedures and equipment result in different re- 
ported properties; this study evaluated which factors 
are most important. It was found that the air speed 
over the guarded hot plate is the biggest source of dis- 
crepancies in reported material property results. The 
effect of air speed can be understood by examining the 
relative proportions of heat lost by convection and 
evaporation, which increase at higher air speeds, and 
the heat lost by radiation, which remains constant. The 
thermal and water vapor transport data generated by 
the three laboratories agree well if the variation in air 
speed over the plate is taken into account. A smail bias 
between laboratories does exist, but is not significant 
for most materials. Measured intrinsic properties 
should agree within 10% for all the laboratories. Better 
agreement is possible if identical test conditions are 
used by all three laboratories. 
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PB91-224345/GAR PC A11/MF A03 
Coast Guard Academy, New London, CT. 

Applying Differential Scanning Calorimetry to 
—_— Chemical Protective Clothing Materi- 
als. 

Final rept. 

S. S. Weidenbaum. Jan 91, 228p 

Portions of this document are not fully legible. 


The use of differential scanning calorimetry as a 
means of evaluating changes in polymers used to 
manufacture protective clothing was investigated. 
Separate enclosed Appendices give details of studies 
dealing with Vitron (R)/chlorobutyl laminate. These are 
ousanind by a Summary which — information deal- 
ing with Teflon-coated Nomex (Challenge (TM) 5100). 
The manner in which DSC graphs were affected by ex- 
posing the polymers to a variety of chemicals is the 
main subject of the report. However, some information 
dealing with thermogravimetric analysis (TGA), viscoe- 
lastic measurements and solubility parameters is also 
in the various appendices. 
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AD-A237 473/4/GAR PC A01/MF A01 
Brown Univ., Providence, Ri. Div. of Engineering. 
Advanced of Failure Modes in Metals. 
Final rept. 15 Mar 


14 Mar 87. 
14 Mar 87, 5p 
Contract N00014-86-K-0235 


Three studies have been carried out under this con- 
tract: (i) A numerical study of the effects of material 
rate sensitivity and void nucleation on fracture initiation 
1; (ii) An analysis of the temperature and rate depend- 
ence of Charpy V-notch energies for a high nitrogen 
steel 2; and (iii) a study of material rate dependence 
and mesh sensitivity in localization problems 3. The 
first two of these studies clearly illustrate that analyses 
of failure processes based on non-classical constitu- 
tive models exhibit phenomenologies Nn 
emerge from calculations based on classical plasticity 
theories and that these ies are consist- 
ent with experimental observations. third study 
shows how accounting for the rate of dependence of 
plastic flow can eliminate a pathological mesh sensitiv- 
ity associated with rate independent material models. 
The mesh sensitivity of solutions to localization prob- 
lems is a key issue that must be addressed to obtain 
reliable failure predictions for ductile solids. 
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AD-A237 499/9/GAR PC A03/MF A01 
Army Materials Technology Lab., Watertown, MA. 
Effect of Hydrogen on the Electronic Structure of 
a Grain Boundary in Iron. 

Final rept. 

G. L. Krasko, and G. B. Olson. May 91, 16p Rept no. 
MTL-TR-91-18 


Linear Muffin-Tin Orbitals-Atomic Sphere Approxima- 
tion (LMTO-ASA) calculations were performed on a 
26-atom supercell model of a (111) grain boundary 
(GB) in bec Fe. The supercell emulated two GBs with 
11 (111) planes of Fe atoms between the GB planes. 
One of the GBs was clean, with a structural vacancy at 
the GB core in the center of a trigonal prism of Fe 
atoms, while on other GB site was occupied by an H 
atom. The interplanar spacings of the supercell were 
relaxed using a modified embedded atom method. As 
in the case of P and S in a similar GB environment in 
Fe, there is only a weak interaction between H and the 
nearest Fe atoms. Almost all the Fe d-states are non- 
bonding. A very weak covalent bond exists between H 
and Fe due to s-pd hybridization; the hybrid bonding 
band located far below the Fermi energy (Ef). this bond 
is mostly of sigma-type, connecting H with Fe atoms in 
the GB plane; the delta-component of this bond across 
the GB is weaker. 
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DE91013138/GAR PC A04/MF A01 
Babcock and Wilcox Co., Alliance, OH. Alliance Re- 
search Center. 

and evaluation of a Workpiece Tem- 
perature Analyzer for industrial furnaces: Steel in- 
dustry survey and furnace selection. Task 1, 


Survey report. 

M. A. Witt. Feb 90, 63p DOE/ID/12875-1 

Contract FC07-891D12875 

Sponsored by Department of Energy, Washington, DC. 


This report explores the advantages of the proposed 
Workpiece Temperature Analyzer (WPTA) in non-con- 
tact measurement of the internal temperature of hot 
steel. The technical origin for the WPTA is in ultrasonic 
thermometry. The cumulative advantages of the 
WPTA in contrast with existing technology, thermocou- 
ples, pyrometers and mathematical ling, is that 
(1) it will provide true internal temperature, (2) the 
measurement requires no contact with the workpiece, 
and (3) the approximate payback for applications we 
have studied is one year or less, except for small batch 
reheat furnaces that process less than 11% of US raw 
steel production. After review of potential WPTA appli- 
cations, detailed economic and noneconomic benefit 
analyses were made for reheat furnaces and continu- 
ous casters. In reheat furnaces, the required measure- 
ment is that of the internal temperature of a solid work- 
piece in the furnace. Virtually all raw steel must be re- 
heated. The significant measurement in a continuous 
caster is the solidification front of the molten steel. 
Here the measurement becomes more complex be- 
cause of the phase changes. For both applications, 
the primary advantage was perceived to be quality, 
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which in turn would enable US steel manufacturers to 
achieve a stronger competitive position in world mar- 
kets. 25 refs., 10 figs., 10 tabs. 
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DE91013285/GAR PC AO5/MF A01 
Babcock and Wilcox Co., Alliance, OH. Alliance Re- 
search Center. 

Development and evaluation of a Workpiece Tem- 
perature Analyzer for industrial furnaces: Concept 
development and technical evaluation. Task 3, 
Technical summary. 

G. W. Roman, and J. W. Berthold. Sep 90, 84p 
DOE/ID/12875-2 

Contract FC07-891D12875 

Sponsored by Department of Energy, Washington, DC. 


The Babcock & Wilcox Company (B&W) was contract- 
ed by the United States Department of Energy (DOE) 
to —— Phase 1 of a Research & Development 
(R&D) program on a Workpiece Temperature Analyzer 
(WPTA) System for Industrial Furnaces. The objective 
of the Phase 1 effort was to develop, evaluate and rec- 
ommend concepts for measuring the internal tempera- 
ture of steel workpieces undergoing processing within 
an industrial furnace. In addition, the Phase 1 effort 
was to determine the economic benefits which would 
be derived from such a system and the steel industry's 
interest in the commercial availability of a WPTA. This 
initial Phase 1 effort then could be used to determine 
the desirability of pursuing this concept through Phase 
2 development and laboratory testing, and Phase 3 
prototype construction and field testing. This phased 
approach allows GO/NO/GO decisions to be made at 
each step along the way and assures optimum use of 
available funds. The end goal of the entire program is 
the development of a commercial product whose use 
would result in a significant monetary benefit to the in- 
dustry in terms of cost savings resulting from reduced 
energy use, reduced material loss, reduced manhours 
per ton of finished product and potentially other bene- 
a —" as improved product quality. 37 refs., 27 figs., 


159,248 
DE91013407/GAR PC A03/MF A01 
Argonne National Lab., IL. 
Corrosion lormance of oxide-dispersion 
Fe-Cr-Ni-Al alloys in coal conversion 


atmospheres. 

K. Natesan. May 91, 23p ANL/CP-72497, CONF- 
9105184-5 

Contract W-31109-ENG-38 

Annual conference on fossil energy materials (5th), 
Oak Ridge, TN (USA), 13-16 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


Profound interest has been shown in recent years in 
the development of oxide-dispersion-strengthened 
alloys for their exceptional creep resistance, high 
strength, and oxidation resistance at elevated tem- 
peratures. The mechanism of dispersion strengthening 
with suitable stable oxide particles offers the possibility 
of increasing the high-temperature strength of corro- 
sion-resistant al i an associated loss in sur- 
face stability. In this study, iron-based alloys containing 
chromium, nickel, aluminum, and rare-earth oxides 
have been developed by mechanical alloying proce- 
dure. The presence of aluminum leads to alumina 
scales that exhibit superior corrosion resistance under 
oxidation and sulfidation conditions and in the pres- 
ence of deposit materials. The presence of nickel and 
aluminum in the alloy leads to precipitation of Ni(sub 
3)Al particles which enhance the mechanical proper- 
ties of the alloy when compared with those of a ferritic 
alloy which contained no nickel. The austenitic struc- 
ture of the present alloy should alleviate the ductile- 
brittle transition that is common in the ferritic alloys. 
Thermal aging of the alloys showed lack of porosity in 
the alloys, which is indicative of minimum notch sensi- 
tivity, an improvement over the materials currently 
available. 10 refs., 5 figs., 3 tabs. 


159,249 
DE91013494/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Residual stress measurement using the pulsed 
neutron source at LANSCE. 

M. A. M. Bourke, J. A. Goldstone, and T. M. Holden. 
1991, 24p LA-UR-91-1530, CONF-9103130-2 
Contract W-7405-ENG-36 

North Atlantic Treaty Organization (NATO) advanced 
research workshop on measurement of residual stress 
and applied stress using neutron diffraction, Oxford 
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(UK), 18-22 Mar 1991. Sponsored by Department of 
Energy, Washington, DC. 


The presence of residual stress in engineering compo- 
nents can effect their mechanical properties and struc- 
tural integrity. Neutron diffraction is the only measuring 
technique which can make spatially resolved non-de- 
structive strain measurements in the interior of compo- 
nents. By recording the change in the crystalline inter- 
planar spacing, elastic strains can be measured for in- 
dividual lattice reflections. Using a pulsed neutron 
source, all the lattice reflections are recorded in each 
measurement which allows anisotropic effects to be 
studied. Measurements made at the Manuel Lujan Jr 
Neutron Scattering Centre (LANSCE) demonstrate the 
potential for stress measurements on a pulsed source 
and indicate the advantages and disadvantages over 
measurements made on a reactor. 15 refs., 7 figs. 
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DE91013666/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Analysis of brittle intergranular crack propagation 
during stress corrosion cracking. 

R. H. Jones. Apr 91, 19p PNL-SA-18938, CONF- 
910406-21 

Contract ACO06-76RL01830 

Spring meeting of the Materials Research Society 
(MRS), Anaheim, CA (USA), 29 Apr - 3 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


Crack growth rates during intergranular stress corro- 
sion, in materials such as Fe in Ca(NO(sub 3))(sub 2) 
at +750 mV (SEC), appear to exceed rates which can 
occur by dissolution and ion transport within the crack. 
Brittle crack jumps induced by a corrosion or stress 
corrosion process, and which magnify the dissolution 
supported crack velocity by a factor of up to 10(sup 3), 
could explain this behavior. Hydrogen can induce 
these very fast crack growth rates, but these rates 
have been obtained at electrochemical potentials 
where H reduction is not thermodynamically possible. 
Other possible mechanisms for this accelerated crack 
growth include: (1) intergranular corrosion altered tear- 
ing modulus, (2) = boundary dealloying, or (3) ad- 
sorption induced brittle fracture. Examination of each 
of these mechanisms suggests that intergranular cor- 
rosion could reduce the tearing modulus through 
changes in the crack shape. However, crack opening 
analysis clearly shows that the crack tip is shielded 
from the applied stress intensity and that an embrittle- 
ment process which reduces the interface toughness 
is need for brittle intergranular crack jumps to occur. 
Further research is in progress to identify the source of 
this embrittlement. 17 refs., 6 figs. 
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DE$1013730/GAR 

Oak Hes National Lab., TN. 
Weldability of iron aluminides. 

T. Zacharia, and S. A. David. 1991, 19p CONF- 
9105184-6 

Contract AC05-840R21400 

Annual conference on fossil energy materials (5th), 
Oak Ridge, TN (USA), 13-16 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


pn ety in the ductility of iron aluminide alloys, 
achieved through control of composition and micros- 
tructure, has led to growing interest in using these ma- 
terials for structural applications. weldability is a key 
issues in the utilization of these alloys for structural 
components. This paper describes the welding and 
welding behavior of an Fe(sub 3)Al alloy (FA-129) con- 
taining niobium and carbon. Weldability of this alloy 
has been found to be a strong function of composition, 
welding process and processing conditions. Crack free 
welds were made on both sheet and plate material 
using the electron beam (EB) welding process. Gas 
tungsten arc (GTA) welds, on the other hand, exhibited 
a tendency for delayed cold cracking. However, the 
study clearly demonstrated that successful welds can 
be made using matching filler metal and proper choice 
of processing conditions. 15 ref., 5 figs. 
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Magnetic studies of iron-rare-earth-metalloid 
alloys. Technical yy Ay report. 

1991, 18p DOE/ER/45262-4 

Contract FG02-86ER45262 

Sponsored by Department of Energy, Washington, DC. 


This research is focused on studying new phases and 
microstructures of rare-earth and transition-metal 


alloys and compounds. In particular we investigate 
several classes of materials which are expected to 
have high magnetizations and coercivities, which are 
necessary conditions for high performance permanent 
magnet and related applications. Hard and semi-hard 
magnetic materials form the basis of much of the elec- 
tric power and information storage industries and the 
discovery of new and less expensive materials with 
outstanding properties is of great interest. Our work is 
centered on two general types of problems. One is the 
growth and control of the microstructure of thin films 
with specified magnetic anisotropies. Particular atten- 
tion is paid to nanoscale variations in atomic order in 
multilayered samples to achieve the desired proper- 
ties. The second type of problem involves fundamental 
electronic structure and its relation to the magnetic 
properties of new Fe-and Co-rich phases containing 
rare earths. These studies involve a variety of experi- 
mental measurements and theoretical calculations. 


159,253 
DE91014256/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

APFIM characterization of the spinodal decompo- 
sition in duplex stainless steels. 

J. E. Brown, G. D. W. Smith, P. H. Pumphrey, and M. 
K. Miller. 1991, 18p CONF-910808-3 

Contract AC05-840R21400 

International symposium on environmental degrada- 
tion on materials in nuclear power systems - water re- 
actors (5th), Monterey, CA (USA), 25-29 Aug 1991. 
Sponsored by Department of Energy, Washington, DC. 


An atom probe field ion microscope characterization of 
two CF3 steels with 15 and 25 volume percent ferrite 
aged at 400(degrees)C for up to 10,000 h and service 
materials from the Shippingport main and check valves 
aged for approximate! 13 years at 
(approximately)280(degrees)C has been performed. In 
all these materials, the ferrite phase was found to have 
decomposed into an ultrafine scale two phase micros- 
tructure consisting of an iron-rich (alpha) phase and a 
chromium-enriched ag sey mre phase. The scale of 
the decomposition in the Shippingport materials was 
much finer that than found in the CF3 material subject- 
ed to accelerated aging at 400(degrees)C. 20 refs., 9 
figs., 3 tabs. 
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N91-25283/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Braze Alloy Process and Strength Characteriza- 
tion Studies for 18 Nickel Grade 200 Maraging 
Steel with Application to Wind Tunnel Models. 

J. F. Bradshaw, P. G. Sandefur, and C. P. Young. 
May 91, 47p NAS 1.15:104075, NASA-TM-104075 


A comprehensive study of braze alloy selection proc- 
ess and strength characterization with application to 
wind tunnel models is presented. The applications for 
this study include the installation of stainless steel 
pressure tubing in model airfoil sections make of 18 Ni 
200 grade maraging steel and the — of wing struc- 
tural components by brazing. Acceptable braze alloys 
for these applications are identified along with proc- 
ess, thermal braze cycle data, and thermal manage- 
ment procedures. Shear specimens are used to evalu- 
ate comparative shear strength properties for the vari- 
ous alloys at both room and cryogenic (-300 F) tem- 
peratures and include the effects of electroless nickel 
plating. Nickel plating was found to significantly en- 
hance both the wetability and strength properties for 
the various braze alloys studied. The data are provided 
for use in selecting braze alloys for use with 18 Ni 
grade 200 steel in the design of wind tunnel models to 
be tested in an ambient or cryogenic environment. 
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PB91-213264/GAR 
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Nippon Steel Corp., Tokyo. 

HIP and Hot Extrusion (HHE) Process for Manufac- 
turing Clad Materials with ee Liner. 

A. Miyasaka, S. Kitaguchi, S. Araki, and T. Noguchi. 
c1991, 8p 

Text in Japanese. 

Included in Seitetsu Kenkyu, n340 p35-41 Jan 91. 


A new hot isostatic pressing (HIP) and hot extrusion 
(HHE) process for manufacturing bimetallic pipes and 
tubes is proposed. The purpose is to produce bimetal- 
lic pipes and tubes the liner and substrate of which 





have a wide difference in their hot deformation resist- 
ances. The most important point is to join the two 
metals metallurgically by hot isostatic pressing before 
hot working such as hot extrusion. After the feasibility 
of the process had been verified by the preliminary iab- 
oratory study, a trial production was conducted for a 
full scale corrosion resistant pipe for oil country tubular 
goods (OCTG) for sour service. The inner and outer 
materials of the pipe were a nickel-base super-alloy 
and an SSC-resistant, high strength low alloy steel, re- 
spectively. A bimetallic pipe with uniform thickness of 
both outer and inner metals was obtained by the new 
process. The corrosion resistance of the two metal 
layers as well as the stre: of the outer material 
were a pemong: | and complied with the requirements 
for OCTG use. The proposed HHE process is promis- 
ing for producing bimetallic materials with excellent 
corrosion resistance, and with metallurgical bonding 
— two materials with much different hot worka- 
ilities. 
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PBS1-213272/GAR PC A17/MF A04 
Sumitomo Metal Industries Ltd., Tokyo (Japan). 
Sumitomo Search, No. 44, December 1990. 

Issue Commemorating the 30th Anniversary of the 
— of the Research Laboratories. 

c1990, 394, 

See also PB91-213280 through PB91-213314 and 
poe “ _ 9.Color illustrations reproduced in black 
an e. 


Partial Contents: The Effect of Carbon Content on the 
Mechanical Properties of Continuous-annealed Al- 
killed Sheet Steels; Flatness Control Characteristics of 
Rolling Mills with a Variable Crown Roll (VC Roll); The 
Development of New Stainless Steel Tubes with High 
Elevated Temperature Strength for Fossil Power Boil- 
ers and Chemical Plants; Corrosion Resistant Duplex 
Stainless Steel Tubing and Piping; Development of 
Corrosion Resistant Alloy Tubings for Sour Services; 
Diffusion Bonding System for Steel Tubes and Pipes; 
Development of ECR Plasma Processes and Equip- 
ment for Semiconductor Manufacturing; The Develop- 
ment of Synthetic Silica Glass by the VAD Method; De- 
velopments in the Powder Metallurgy Process and Its 
Application, Development of High-Performance Zr- 
lined Zircaloy-2 Tubes; High Performance Titanium 
Alloys; The Microstructure and Growth of Reaction 
Phases in the Diffusion Bonding of Ti to Fe and Cu. 
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Sumitomo Metal Industries Ltd., Tokyo (Japan). 

= nm Bonding System for Steel Tubes and 
pes. 

Y. Komizo, F. Kashimoto, S. Kishi, K. Kitano, and M. 

Tomabechi. c1990, 7p 

Included in Sumitomo Search, n44 p231-236 Dec 90. 


A high- diffusion bonding system for joining 
small and medium diameter tubulars using amorphous 
metals has been newly developed. Amorphous metal 
welding is an innovative method that results in less de- 
terioration of the heat affected zone and less thermal 
deformation. Also, skilled welders are not required. 
Not only is the welded joint smooth and clean and free 
of projections both inside and out; it has good resist- 
ance to intergranular corrosion, as proven by the 
Strauss test results. It also has a cr: strength as 
high as the base metal. All of these facts are evidence 
that this method of joining pipes and tubes could be 
used for general applications. 
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PB91-224980/GAR PC A03/MF A01 

— of Mines, University, AL. Tuscaloosa Research 
inter. 

Use of an Arc Plasma System to Separate Gases. 

ym of investigations/1991. 

D. L. Hollis, B. E. Davis, and J. T. McLendon. 1991, 

19p BUMINES-RI-9354 

Library of Congress catalog card no. 90-21810. Pre- 

pared in cooperation with Alabama Univ., University. 

Dept. of Electrical Engineering. 


An arc plasma reactor, constructed and used for 
studying extractive metallurgical processing, was 
adapt the U.S. Bureau of Mines to separate 
gases of different masses by using the high rate of 
plasma rotation. With argon and helium as input gases, 
peripheral reactor outlet ports had a measured aver- 
age increase of about 10 pct in argon concentration 


relative to helium with the plasma on compared with 
plasma off for the same gas inlet concentrations in 
both cases. Approximately the same average increase 
in argon concentration occurred from the peripheral 
outlet port compared with a central outlet probe with 
the plasma on. There was no difference with the 
plasma off. 


159,259 

TIB/A91-00986/GAR PC E14 
= Univ. (Germany, F.R.). Fakultaet 5 - Energie- 
lechnik. 

Risswachstum warmfester Werkstoffe unter ue- 
berelastischer Verformung bei erhoehter Temper- 
atur. (Crack wth in high-temperature resistant 
materials ui conditions of superelastic defor- 
mation at increased temperature). 

Diss. (Dr.-Ing). 

M. Kullik. 20 Apr 89, 131p 

In German. 

Crack growth investigations were carried out on the 
high-temperature resistant steels 13 CrMo 4 4 (ferritic- 
bainitic) and 28 CrMoNiV 5 9 (bainitic) at respectively 
room temperature, 400 deg C and 530 deg C. To reach 
a practice-near state, the materials were first subject- 
ed, at 560 deg C, to a creep load up to a permanent 
dilatation of 2%, or age-hardened over a period of 
1,000 hours. Fatigue and creep fatigue tests were 
made with these preloaded materials in order to deter- 
mine the crack propagation rate as a function of the 
fracture-mechanics-type characteristics Delta , K, Z, 
and C (*) with the following parameters a Shape 
and thickness of specimens (50 mm thick speci- 
men, 10 mm and 20 mm thick CCT specimens); tem- 
perature (room temperature, 400 deg C, 530 deg C); 
stress ratio (R=0.1 and -1, respectively); test frequen- 
cy (0.005 to 0.5 cps); hold-up times (tension holdi 
time and tension-compression holding time). In addi- 
tion, mechanic-technological, metallographic and frac- 
tographic investigations were performed. (orig./MM). 
(Copyright (c) 1991 by FIZ. Citation no. 91:000986.) 


Lubricants & Hydraulic Fluids 


159,260 

N91-25186/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Quality Control of the Tri ical Coating PS212. 
H. E. Sliney, C. Dellacorte, and D. L. Deadmore. Jun 
89, 20p NAS 1.15:102067, E-4824, NASA-TM- 
102067 


PS212 is a self-lubricating, composite coating that is 
applied by the plasma spray process. It is a functional 
lubricating coating from 25 C (or lower) to 900 C. The 
coating is prepared from a blend of three different 
powders with very dissimilar pr: ies. Therefore, the 
final chemical composition and lubricating effective- 
ness of the coatings are very sensitive to process 
variables used in their preparation. Defined here are 
the relevant variables. The process and analytical pro- 
cedures that will result in satisfactory tribological coat- 
ings are discussed. 


Materials Degradation & Fouling 


159,261 

AD-A237 062/5/GAR PC A01/MF A01 
Harvard Univ., Cambridge, MA. Div. of Applied Sci- 
ences. 

Role of Microorganisms in Marine Corrosion. 

Final rept. 

R. Mitchell. 30 Nov 90, 4p 


Our research under this contract was igned to in- 
vestigate the role of microorganisms in hydrogen em- 
brittlement. Specific objectives included the quantifica- 
tion of the amounts of microbially produced hydrogen 
ab: ——_— metals; the effect of competition 
from microbially produced hydrogen between metal 
surfaces and hydrogen consuming bacteria; and the 
effect of microbial metabolites on hydrogen absorption 
by metals. The first stage of this research involved the 
adaptation of a conventional electrochemical tech- 
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nique in order to provide a quantitative assay of hydro- 
gen production in anaerobic zones between biofilms 
and metal surfaces. In this first stage of the work, we 


calculated hydr production on a per: 3 

all cases we Good pabadium foil. The advantage of this 

tion is not complicated 
absorption 


metal is that hydrogen permea' 
by secondary phases within the metal, and 

efficiency is very high. Maximum production of hydro- 
gen was calculated at 6.5 x 10 to the -11th power 
moles per cell. 


159,262 
DE91013726/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Desorption of Al, Au, and Ag using surface pias- 
mon ex 


citation. 
E. T. Arakawa, |. Lee, and T. A. Calicott. 1991, 15p 
CONF-9104192-9 
Contract AC05-840R21400 
HASRD workshop on laser ablation: mechanisms and 
application, Oak Ridge, TN (USA), 8-10 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 


This paper describes a promising method of photode- 
sorption which greatly amplifies electric field strength 
in the surface region through the excitation of surface 
plasmons. We present data on the yield of desorbed 
Al, Au, and Ag atoms as a function of incident angle in 
the attenuated total reflection (ATR) geometry. We 
also present data on the kinetic energy distribution of 
the desorbed atoms. Finally, the mechanism responsi- 
ble for the desorption will be discussed briefly. 6 figs. 


159,263 
DE91014857/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

in Gd2Ti207 and CaZrTi207 irradi- 
ated with 3 meV argon ions. , 
W. J. Weber, N. J. Hess, and G. D. Maupin. Jun 91, 
27p PNL-SA-19422, CONF-910646-1 
Contract ACO6-76RL01830 
Conference on radiation effects in insulators (6th), 
Weimar (Germany, F.R.), 24-28 Jun 1991. Sponsored 
by Department of Energy, Washington, DC. 


Irradiation of Gd(sub 2)Ti(sub 2)O(sub 7) and 
CaZrTi(sub 2)O(sub 7) with 3 MeV Ar(sup +) ions re- 
sults in the simultaneous expansion of the unit-cell 
volume and radiation-induced amorphization. The 
damage cross-sections for amorphization, which were 
determined by X-ray diffraction, are 0.023 nm(sup 2) 
and 0.014 nm(sup 2), respectively. The damage cross- 
sections are relatively low and suggest some inherent 
resistance of these structures to amorphization, in 
agreement with previous studies. Transmission elec- 
tron microscopy and electron diffraction confirmed the 
amorphous character of both materials at high 
fluences. Raman spectr indicated a decrease 
in scattered intensity with ion fluence for the Raman- 
active vibrational modes of Gd(sub 2)Ti(sub 2)O(sub 7) 
and CaZrTi(sub 2)O(sub 7). In the case of Gd(sub 
2)Ti(sub 2)O(sub 7), increases in both linewidth and 
wavenumber with ion fluence also were observed. 25 
refs., 5 figs. 
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AD-A237 114/4/GAR PC A02/MF A01 
Brown Univ., Providence, Ri. Div. of Engineering. 
Fundamental Studies in Dynamic Plasticity. 


Final rept. 
R. J. Clifton. 10 Jun 91, 6p 
Contract N00014-87-K-0118 


The principal objective of the research on this project 
has been to develop improved understanding of the 
plastic response of metals at strain rates of 100000 1/ 
s and higher. This objective has been pursued primari- 
ly by the development of a strain-rate change test for 
probing the plastic r nse of a metal being sheared 
at strain rates of 105 1/s to 106 1/s in a pressure- 
shear plate impact experiment. Such a test makes it 
possible to distinguish between the rate sensitivity of 
the flow stress at fixed dislocation structure, and the 
rate sensitivity of strain hardening. These effects 
cannot be distinguished in the usual tests at constant 
strain rates. A objective arises form the main 
result of the research on the principal objective; 
namely, that the rate sensitivity at high strain rates is 
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associated primarily with the rate sensitivity of strain 
hardening. Consequently, improved understanding of 
strain hardening takes on greater importance and had 
been addressed as a second objective. Quasi-static 
compression tests have been conducted on aluminum 
single crystals to clarify the interaction between slip on 
one slip system and hardening on another. Such clarifi- 
cation is required to allow the development of reliable 
models for plastic flow based on slip on multiple slip 
systems. 


159,265 

AD-A237 176/3/GAR PC A03/MF AO1 
Foreign Technology Div., Wright-Patterson AFB, OH. 
Power Metallurgy Technology (Selected Articles). 
11 Apr 91, 43p FTD-ID(RS)T-1058-90, F-FTD 

Trans. of P/M Technology (China) v7 n4 p213-219, 
253-261 1989. 


Abstract: This paper studies the effect of various pre- 
HIP heating, isostatic pressure heat treatment on the 
size and distribution of prior particle boundary (PPB) 
carbide precipitates, volume fraction and grain size of 
HIP billets of Rene 95 P/M powder metallurgy alloy. 
The possibility of reducing the PPB carbide segrega- 
tion by using pre-HIP heat treatment was explored. 
The results show that pre-HIP treatment can reduce 
the degree of PPB carbide segregation, increase the 
volume fraction, but leave grain size unchanged. This 
is due mainly to the improvement of pre-HIP powder 
surface state and the precipitating environment of car- 
bides on PPB. 
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AD-A237 535/0/GAR PC A09/MF A02 
Pittsburgh Univ., PA. Dept. of Materials Science and 
Engineering. 

Environmental Effects in Niobium Base Alloys and 
Other Selected Intermetallic Compounds. 

Final rept. 1 Jan 87-31 Oct 90. 

G. H. Meier, and A. W. Thompson. 30 Apr 91, 186p 
AFOSR-TR-91-0568 

Contracts F49620-88-C-0013, DARPA Order-6155 
Prepared in cooperation with Carnegie Mellon Univer- 
sity, Department of Metallurgical Engineering and Ma- 
terials Science, Pittsburgh, PA. 


Niobium aluminides and silicides as well as other inter- 
metallic compounds have potential for use in ad- 
vanced gas turbines where increased operating tem- 
peratures are necessary to obtain the targeted per- 
formance goals. These materials will be subjected to a 
variety of environments over a range of temperatures. 
Two of the principal reactants in these environments 
are oxygen and hydrogen. This program has been con- 
cerned with the effects of oxygen and hydrogen on ni- 
obium alloys and other selected intermetallic com- 
pounds. The investigations involving oxygen examined 
the mechanisms by which intermetallic compounds 
are degraded in oxidizing environments. Emphasis 
was placed upon the conditions which must be 
achieved in order to obtain sufficient oxidation resist- 
ance for use at temperatures above about 1100 deg C. 
Oxidation was investigated at temperatures between 
500 and 1400 C in oxygen and in air. Investigations 
involving hydrogen have emphasized brittle fracture, 
crack gt and the behavior of hydrides in Ti-24A\I- 
11Nb (at. %). Some work of this type was also per- 
formed on TiAl. The mechanical properties of these 
alloys were determined after exposure to hydrogen. 
Mechanical tests included simple tensile and compres- 
sion tests, and notched bend and precracked compact 
tension specimens. Properties such as yield strength 
and ultimate strength, tensile strength, ductility, and 
fracture toughness have been determined as a func- 
non of both hydrogen (hydride) content and tempera- 
re. 


159,267 

AD-A237 557/4/GAR PC A02/MF A01 
California Inst. of Tech., Pasadena. 

Investigations of Non-elliptic Elastic Materials and 
the Modeling of Dissipative Behavior in Solids. 

18 Jun 91, 7p 

Contract N00014-87-K-0117 


Our efforts have been directed primarily at the study of 
non-elliptic elastic/thermoelastic materials. Such ma- 
terials are capable of sustaining equilibrium deforma- 
tions with discontinuous deformation gradients, and 
because of this, they provide a natural setting for the 
modeling within continuum theory of certain kinds of 
phase transformations in solids. Examples include 
martensitic phase transformations of the kind occur- 
ring in shape-memory alloys. In particular, non-elliptic 
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elastic materials are appropriate for the description of 
isothermal processes such as quasi-static motions in- 
volving slowly moving surfaces of strain discontinuity. 
Such motions are dissipative in the sense that, for any 
portion of the body, the rate of work of the external 
forces differs from the rate of storage of strain energy. 
This energy imbalance allows one to introduce the 
notion of a driving traction - or Eshelby force - acting 
on the moving surface of discontinuity, i.e. phase 
boundary. This in turn permits one to model the kinet- 
ics and nucleation of phase boundaries as the body 
evolves quasi-statically through metastable states. 


159,268 

AD-A237 580/6 Not available NTIS 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Microbiologically Influenced Corrosion of Copper 
in a Marine Environment. 

Proceedings rept. 

P. A. Wagner, A. V. Stiffey, and B. J. Little. Dec 90, 
20p NOARL-PR-90-067-333, SBI-AD-E040 046 

Pub in Proceedings of IGT’s International Symposium 
on Gas, Oil, Coal and Environmental Biotechnology 
(3rd) held in New Orleans, Louisiana, on December 3- 
5, 1990, Session 5-Biocorrosion, p521-533. 
Availability: Pub. in Gas, Oil, Coal, and Environemental 
Biotechnology Ill, p521-533 1991. Available only to 
DTIC users. No copies furnished by NTIS. 


Two examples of microbiologically influenced corro- 
sion of copper in a salt water medium are presented. A 
series of biotic and abiotic laboratory electro chemical 
experiments were performed using an aerobic slime- 
forming bacterium isolated from a marine copper-con- 
taining coating. Corrosion measurements showed an 
increased corrosion rate of 99% copper in the pres- 
ence of a biofilm. ESEM examination documented the 
production of extensive extracellular polymeric materi- 
al which may influence interfacial acidity and corrosion 
reactions. Bacterial binding of the copper ions from the 
substratum was demonstrated. A second case study 
of a 90Cu:10Ni section from a seawater piping system 
is discussed. Underdeposit pitting was observed in the 
presence of sulfate-reducing bacteria. Possible corro- 
sion mechanisms include differential aeration cells 
that increase the cathode::anode area, initiating an 
acidic environment within the pit. 
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AD-A237 598/8/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 
Investigation of the As-Quenched and Early Aging 
Characteristics of a Al - 4.1wt.% Li Binary Alloy by 
X-Ray Diffraction. 

Master’s thesis. 

S. J. Fuller. Jun 90, 62p 


The as-quenched and early aging characteristics of an 
as -cast binary, Al - 4.1 wt. % Li alloy has been studied 
by X-ray diffraction. Flat plate samples were solution 
heat treated at 540 C under argon and ice-brine 
quenched. Powder samples were made from flat plate 
samples in the as-quenched condition by filing at liquid 
nitrogen temperatures. Aging was conducted at 200 C 
on both plate and powder samples. The presence of 
very broadened 100 superlattice reflections of 
delta’ AI3Li (LI2 structure) and small reflections of delta 
Alli(B32 structure) were observed in the as-quenched 
condition for the plate sample. The powder sample 
showed the additional 110 superlattice peak of delta 
and 220delta peak. This clearly showed the preferred 
orientation effects of the plate. From as-quenched 
powder, a volume fraction of 77% with an average par- 
ticle diameter of 53 angstroms was calculated. 


159,270 

AD-A237 653/1/GAR PC A08/MF A02 
Sundstrand Power Systems, San Diego, CA. 
Sundstrand’s Precision Metal Forming Cell. indus- 
trial Modernization Incentive Program (IMIP). 
Phase 2. 

Final rept. Sep 89-Mar 91. 

R. C. Barbier. Mar 91, 171p 

Contract F41608-89-C-1458 


At this time all metal component details from Sund- 
strand Power Systems (SPS) are purchased from out- 
side vendor sources. In this present situation product 
costs are high, quality issues are difficult to resolve, 
and the ability to meet delivery schedules is at the 
mercy of many different suppliers. In addition, the com- 
bustor assembly housings have sustained in-field fa- 
tigue failures caused by high loading under high tem- 
perature conditions. A Precision Metal Forming Cell 


became the subject of an Industrial Modernization In- 
centives Program (IMIP) funded by the Department of 
the Air Force. The Phase | study funded under contract 
F41608-86-C-0746, was completed in October, 1987. 
Initial studies in Phase | indicated that the combustor 
housing could be fabricated as a one-piece design, 
using Hastelloy X material, thereby producing a strong- 
er and more reliable product. Further, the Phase | 
study indicated that the use of flow forming could 
produce the one-piece design at a significant savings. 
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AD-A237 768/7/GAR PC A02/MF A01 
California Univ., Los Angeles. Dept. of Materials Sci- 
ence and Engineering. 

Development of the Microstructure Based Sto- 
chastic Life Prediction Models. 

Hy ess rept. 

M. A. Przystupa. 27 Jun 91, 9p 

Contract N00014-91-J-1299 


The purpose of the fatigue prediction program at UCLA 
is to characterize statistical chan taking place in 
the microstructure during fatigue of metallic alloys and 
to develop stochastic life prediction models based on 
these characterizations. In the three-year Phase | of 
the program the microstructures and fatigue behaviors 
of 7050 and 8090 aluminum alloys will be studied. This 
will be followed by the two-year Phase II during which 
the life prediction models developed for the aluminum 
alloys will be generalized to predict fatigue limits in 
steels and superalloys. During this stage of the pro- 
gram also an expert system for an easy access to all 
results will be developed. 
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DE91012930/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Advancements in ultrathinning section techniques 
for the characterization of brittle materials. 

N. T. Saenz. May 91, 32p PNL-SA-18472, CONF- 
9105189-2 

Contract AC06-76RL01830 

Metallography: 75 years later, Atlantic City, NJ (USA), 
8-10 May 1991. Sponsored by Department of Energy, 
Washington, DC. 


The use of ultrathin sections, on the order of 1/6 to 1/ 
10 the thickness of conventional 30 (mu)m thin sec- 
tions, constitutes a significant advancement in the 
characterization of brittle materials. At a time when 
greater emphasis is being placed on optimum resolu- 
tion and interfacial characterization of brittle materials, 
this approach makes possible a whole new order of 
optical access to microstructural detail. With the evolu- 
tion of improved mounting media and polishing equip- 
ment, ultrathinning section techniques have also im- 
proved to produce sections that reduce preparation 
time and operator dependence. Preparation methods 
and examples of materials examination using this ul- 
trathinning technique will be discussed. 3 refs., 9 figs. 


159,273 
DE91013016/GAR PC A03/MF A01 
Colorado Univ. at Boulder. 

Parallel nanometer scale fabrication. Progress 
report, September 15, bry 15, 1991. 

K. Douglas. May 91, 23p DOE/ER/14077-2 

Contract FG02-89ER14077 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Nanometer molecular lithography has been employed 
as a parallel (as aoene to serial) fabrication process 
for structures with features defined by single mole- 
cules. Structures on the 10 nm length scale (nanos- 
tructures) have been fabricated employing two dimen- 
sional monolayer protein crystals as patterning ele- 
ments. During this budget period substantial improve- 
ments in the uniformity of a nanostructured surfaces 
has been achieved by minimizing the plastic deforma- 
tion produced by surface tension forces during drying 
of the protein crystal patterning templates prior to me- 
tallization and ion milling. In addition, using atomic 
force microscopy (AFM) nanostructures fabricated on 
thick (bulk) substrates have been imaged. Also, titani- 
um oxides and nitrides have been found to be the most 
— materials for nanostructure fabrication. 
joreover, in case of at least one oxide, preferential 
absorption of anionic absorbates onto nanostructures 
is accomplished without any further processing steps 
and thus one of the two essential criteria for nanohe- 
terostructure fabrication is satisfied. 3 refs., 3 figs. 





159,274 
DE$1013600/GAR PC A04/MF AO1 
Argonne National Lab., IL. 

Characteristics of autoclave and in-reactor nodu- 
lar corrosion of Zircaloys. 

Y. H. Jeong, K. S. Rheem, and H. 
64p ANL/CP-69633, CONF-901 107. 
Contract W-31109-ENG-38 
American Society for Testing and Materials (ASTM) 
international symposium on zirconium in the nuclear 
industry (9th), Kobe (Japan), 5-8 Nov 1990. Sponsored 
by Department of Energy, Washington, DC. 


Nodular corrosion characteristics of recrystallized Zir- 
so0tde were investigated in static autoclave tests at 
500(degree)C and 10.3 MPa. The roles of annealing 
temperature, cooling rate after beta-treating at 
1050(degree)C, cold work, and surface treatment in 
corrosion tests were correlated with the results of mi- 
crostructural characterization by scanning and trans- 
mission electron microscopies. A good correlation was 
obtained between average size of intermetallic precipi- 
tates and weight gain, in contrast to nodule coverage 
and nodule number density. These results could be 
best explained by the hypothesis that nodules nucle- 
ate in local regions that are depleted of Fe and Cr al- 
loying elements. Some observations were inconsistent 
with the premise that nodules nucleate on or near in- 
termetallic precipitates. Nodular corrosion characteris- 
tics and microstructures of commercial Zircaloy-2 clad- 
ding of fuel and gadolinia rods, obtained from several 
BWRs after burnup of 11--30 MWd/kgU, were also ex- 
amined. Partial amorphization of intermetallic precipi- 
tates in BWR Zircaloy-2, and virtual dissolution and in 
an extreme case spinodal- like fluctuations of dis- 
solved alloying elements in PWR Zircaloy-4 cladding 
were observed. Occurrence of nodular oxidation of Zir- 
caloy-2 in BWRs could best be correlated to average 
size of intermetallic precipitates before irradiation and 
to fuel cladding operating temperature. For an interme- 
tallic size ra of 250--700 nm, nodular oxides were 
observed at 288(degree)C, but only thick uniform oxide 
was observed at 307(degree)C. 53 refs., 14 figs., 1 tab. 
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DE91013651/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Synthesis of metastable aluminum-based interme- 
tallics by mechanical alloying. 

R. B. Schwarz, S. Srinivasan, and P. B. Desch. 1991, 
28p LA-UR-91-1490, CONF-9105182-2 

Contract W-7405-ENG-36 

International symposium on mechanical alloying, 
Kyoto (Japan), 7-10 May 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


We have used mechanical alloying (MA) to prepare 
fine-grained powders of Al 25 at. % X (X = Ti, Zr, H 
having the metastable cubic Li(sub 2) structure. 
Hexane (C(sub 6)H(sub 14)) is added to the milling 
media to avoid the agglomeration of the aluminum 
powder. Carbon from the decomposition of the hexane 
incorporates into the powder to form a fine dispersion 
of carbides. These carbides are beneficial because 
they limit grain growth during consolidation and add 
strength to the alloy. We have consolidated the me- 
chanically alloyed powders using conventional hot- 
pressing and non-conventional dynamic pressing. We 
used hot pressing to consolidate mechanically alloyed 
Li(sub 2)-Al(sub 3)Ti powder in the presence of 
excess of Al. The compact has the DO(sub 22) struc- 
ture. Its room-temperature compressive strength is 1.2 
GPa (exceeding that of cast Al(sub 3)Ti by a factor of 
10). At 400(degrees)C, the compressive strength de- 
creases to 1 GPa. The ductility, which is negligible at 
room temperature, increases to 6% at 400(degrees)C. 
We used dynamic pressing to consolidate L1(sub 2)- 
Al(sub 5)CuZr(sub 2) powder. The compact, having the 
L1(sub 2) structure, has fine grains (44 nm) and a fine 
dispersion of ZrC precipitates (7 nm). Its hardness is in 
the range of 1030 kg mm(sup (minus)2). Current ef- 
forts are to investigate ternary alloys based on fine- 
grained trialuminides which include a ductile second 
phase. 26 refs., 8 figs. 
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DE91013652/GAR PC A03/MF AO1 

Los Alamos National Lab., NM. 

Kinetics of solid-state reactions in Ni-Zr thin films. 

R. B. Schwarz, and J. B. Rubin. 1991, 27p LA-UR- 

91-1488, CONF-910406-16 

Contract W-7405-ENG-36 

Spring meeting of the Materials Research Society 

= Anaheim, CA (USA), 29 Apr - 3 May 1991. 
ponsored by Department of Energy, Washington, DC. 


We have studied the kinetic of the solid-state amor- 
phizing reaction in thin film multilayers of Ni and Zr. 
Crystalline Ni and Zr films were deposited in ultra-high 
vacuum onto platinum resistance thermometer em- 
bedded in alumina. An electronic feedback circuit con- 
trols the temperature of the substrata by adjusting the 
power dissipated by the platinum resistors. We find 
that structural relaxation in the as-deposited Ni and Zr 
films affects the initial stages of the reaction. For long 
reaction times there is a discontinuous change in the 
reaction rate. The time to reach this transition in- 
creases with film thickness and depends exponentially 
on 1/T, with an apparent activation energy of 3 eV 
atom(sup (minus)1). 25 refs., 9 figs. 
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DE91013653/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Metastable phase equilibria in co-deposited Ni(sub 
1-x)Zr(sub x) thin films. 

J. B. Rubin, and R. B. Schwarz. 1991, 23p LA-UR- 
91-1487, CONF-910406-15 

Contract W-7405-ENG-36 

Spring meeting of the Materials Research Society 
(MRS), Anaheim, CA (USA), 29 Apr - 3 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


We determine the glass forming range (GFR) of co- 
deposited Ni(sub 1-x)Zr(sub x) (0 < x < 1) thin films 
by measuring their electrical resistance during in situ 
constant-heating-rate anneals. The measured GFR is 
continuous for 0.10 < x < 0.87. We calculate the GFR 
of Ni-Zr melts as a function of composition and cooling 
rate using homogeneous nucleation theory and a pub- 
lished CALPHAD-type thermodynamic modeling of the 
equilibrium phase diagram. Assuming that the main 
competition to the retention of the amorphous struc- 
ture during the cooling of the liquid comes from the 
partitionless crystallization of the terminal solid solu- 
tions, we calculate that for dT/dt = 10(sup 12) K s(sup 
{minus)1), the GFR extends to x = 0.05 and x = 0.96. 
Better agreement with the measured values is ob- 
tained assuming a lower “effective” cooling rate 
during the condensation of the films. 18 refs., 6 figs. 
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DE91013669/GAR 

Los Poms National cot onee 
ing and pressure s ° 4 

pe Canfield, A. Lacerda, J. D. Thompson, G. 

Sparn, and W. P. Beyermann. 1991, 22p LA-UR-91- 

1545, CONF-910706-3 

Contract W-7405-ENG-36 

Rare earth research conference (RERC-19) (19th), 

Lexington, KY (USA), 14-19 Jul 1991. Sponsored by 

Department of Energy, Washington, DC. 


The effects of doping and pressure on the U(sub 
3)Sb(sub 4)Pt(sub 3) system have been studied. Sub- 
stitution of either trivalent Y or Lu for U causes signifi- 
cant changes in temperature dependence of the elec- 
trical resistance and magnitude of the linear coefficient 
of the specific heat, (gamma). However, doping with 
tetravalent Th causes little change in (gamma), even 
though it affects the electrical resistance in a manner 
similar to that seen in the cases of Lu and Y. Finally, 
the application of hydrostatic pressures up to 16.5 kbar 
causes no significant change in the electrical resist- 
ance. 10 refs., 4 figs. 


PC A03/MF A01 


159,279 
DE91013671/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Pressure-induced Mott Transition in transition- 
metal iodides. 

M. P. Pasternak, R. D. Taylor, and R. Jeanloz. 1991, 
34p LA-UR-91-1538, CONF-910608-4 

Contract W-7405-ENG-36 

Joint magnetism and magnetic materials (MMM/IN- 
TERMAG) conference (5th), Pittsburgh, PA (USA), 18- 
21 Jun 1991. Sponsored by Department of Energy, 
Washington, DC. 


Many of the Transition Metal (TM) compounds, be- 
cause of exchange and correlation interactions within 
the narrow and poorly <a d-bands, become 
antiferromagnetic insulators, the Mott Insulators (Ml). 
The properties of the MI and their gradual transition 
into the non-correlated metallic state (the Mott Transi- 
tion) are of crucial important for the elucidation of HTS 
materials features in particular and to magnetism in 
general. The transition of the MI into a metal_can be 
achieved either by doping or by high pressure. To yield 
the definitive data on the Mott transition high pressure 
work on well characterized materials should be sought. 
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The present studies ide for the first time extensive 
oe Ma oo on the pate gap ci closure yo 

high pressure. High pressure ies usi ia- 
mond Anvil Cells were conducted in several (TM)Ksub 
2) compounds. They all have layered structures and 
other antiferromagnetically at ambient pressure. (sup 
129) Moessbauer Spectr: (MS) was used to 
study the i (sup 2+) sublattice 
magnetization as a function of pressure and tempera- 
ture, and X-ray diffraction was used to look for possible 
crystallographic transitions and to obtain the equation 
of state. Results show that the high pressure transition 
at P(sub c) from a magnetic to a non-magnetic state is 
not accompanied by crystallographic . Previ- 
ous studies(sup 1) with Nil(sub 2) have the 
presence of a metallic state at P > P(sub c). Inherent 
to the pressure behavior of the magnetic state is the 
gradual increase of T(sub N) in all cases and a slight 
increase in the TM(sup 2+) moments with pressure 
increase. The collapse of the po po state is abrupt 
for some cases (Nil(sub 2)) gradual for others 
(Col(sub 2)), indicative of different band-overlap mech- 
anisms. 2 refs., 5 figs. 


159,280 
DE91014007/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Temperature of the elastic behavior 
of structurally 


metallic superiattices. 
J. A. Jaszezak, and D. Wolf. May 91, 17p ANL/CP- 
73338, CONF-910406-19 
Contract W-31109-ENG-38 ; 
Spring meeting of the Materials Research Society 
(MRS), Anaheim, CA (USA), 29 Apr - 3 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


The structure and elastic properties of superlattices 
composed of high-angle twist grain boundaries on 
(100) planes of copper are i igated as a function 
of both the modulation wav and temperature 
via molecular ics simulations. Comparison is 
made with zero-temperature results, where a stiffening 
of the Young’s modulus normal to the interfaces and a 
softening of the modulus for shear paral! the inter- 
observed. iff 


lel to 
faces has previously been . The differences 


between the effects of cue eee (temperature-in- 
duced) and inhomogeneous (interface-induced) struc- 
tural disorder on the elastic properties is explored. 28 
refs., 7 figs., 1 tab. 


159,281 
DE91014134/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

with electroless 


Experiences nickel. 

N. J. Brown, J. S. Taylor, and B. A. Fuchs. Apr 91, 
41p UCRL-JC-106864, CONF-9104206-6 

Contract W-7405-ENG-48 ; 

American Society for Precisi a (ASPE) 
conference, Tucson, AZ (USA), 15-1 1991. Spon- 
sored by Department of Energy, Washington, DC. 
During recent years the bureaucracy has become in- 
an rigid in demanding a mechanical observ- 
ance of the minimum bid specified on the simplest 
terms. Qualifications of the vendor and tions 
of the product are increasingly viewed as attempts to 
thwart the progress of the process toward minimum 
quality, Any such qualification or specification must be 
justified as to not only reasonableness but necessity. 
This provides the pu of this paper, to record for- 
ever the existence of the wild dingleberry and to dis- 
close its habits with respect to laps and the marvelous 
effects it has on the emotional state of the —- 
Among meétal polishers, the term dingleberry refers t 
a type of nodule or wartlike structure sometimes seen 
in isolation and occasionally in considerable profusion 
particularly in chemically plated surfaces. 2 refs. 
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159,282 
DE91014287/GAR 
Los Alamos National Lab., NM. 


Sphere lapping. 

P. R. Hannah, and D. D. Stewart. Jun 91, 83p LA- 
12024-MS 

Contract W-7405-ENG-36 . 
Sponsored by Department of Energy, Washington, DC. 


This report contains a distillation of the sphere lapping 
work carried out at the Los Alamos National Laborato- 
ry over a period of years. It is not a general guide to the 
lapping of precision spheres, but is rather a document 
best understood by a technician sitting before the 
equipment at the laboratory. The information is pre- 
sented from the point of view of practitioners who, over 
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time, have gained some knowledge that is valuable to 
share. The report provides a step-by-step procedure, 
which if followed, should yield a dimensionally accu- 
rate, round, and smooth sphere. Information has also 
been included on the lapping of a variety of different 
materials as well as numerous processing techniques 
and tips. Information about the physics of the lapping 
process will not be found in this book, as there are 
many excellent texts available that thoroughly cover 
the subject. 12 figs. 


159,283 

DE91014516/GAR PC A03/MF A01 
Pennsylvania Univ., Philadelphia. Dept. of Materials 
Science and Engineering. 

Atomistic studies of grain boundaries in alloys and 
compounds. Progress report, July 1990-June 1991. 
V. Vitek. 1991, 17p DOE/ER/45295-T1 

Contract FG02-87ER45295 

Sponsored by Department of Energy, Washington, DC. 


In this research project we investigate theoretically, by 
computer modeling, the atomic structure of grain 
boundaries in binary alloys. The goal is to elucidate 
which structural, chemical and possibly electronic fea- 
tures distinguish alloys from pure metals and are re- 
sponsible for remarkably different fracture properties 
of alloys and pure metals. In the case of disordered 
alloys we concentrate on the model system Cu-Bi and 
investigate the following three problems: (1) Segrega- 
tion behavior. (2) Development of faceting and associ- 
ated two-dimensional structural phase transitions. (3) 
The structure of (Sigma) = 3 facets which have devel- 
oped as a result of segregation and are at the same 
time observed by the high resolution electron micros- 
copy (HREM). In the case of ordered alloys we explore 
grain boundaries in Ni(sub 3)Al and Cu(sub 3)Au. The 
aim is to study the relationship between the ordering 
tendency, which is quantitatively very different in these 
two alloys, and grain boundary structure and proper- 
ties. In both cases we shall investigate the boundary 
properties which relate to the mechanical behavior 
using the recently developed concept of depicting the 
grain boundary as a heterogeneous continuum com- 
posed of particles, identified with Voronoi polyhedra 
associated with individual atoms, which possess differ- 
ent elastic properties. 


159,284 
N91-25239/5/GAR 
(Order as N91-25223/9/GAR, PC A13/MF 
A02) 


Arizona Univ., Tucson. 

Recovery of Precious Metals in Space. 

Abstract Only. 

H. Freiser. 1990, ip 

In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 1 p. 


This program is proceeding along the lines compatible 
with the objective of developing feasible separation 
and recovery processes for precious metals in a space 
environment. Efficient, compact, solvent extraction 
systems (both single and multistage) capable of high 
selectivity and rapid equilibration that are based on 
chelate and ion pair complexes are being explored. 
Two research projects were undertaken: (1) study of 
the time-dependent aspects of the formation of Pd(2) 
extractable chelate complexes; and (2) development 
of a multistage countercurrent distribution process for 
the separation and recovery of Pd(2) and Pt(2) ions. 


159,285 
N91-25247/8/GAR 
(Order as N91-25223/9/GAR, PC A13/MF 
A02) 


BDM International, Inc., Albuquerque, NM. 
Engineering, Construction, and Operations in 


ace. 

S. W. Johnson, and J. P. Wetzel. 1990, 18p 

In Arizona Univ., NASA Space Engineering Research 
Center for Utilization of Local Planetary Resources 18 
p (See N91-25223 17-25). Prepared in Cooperation 
with Bechtel International Corp., San Francisco, Ca, 
and Lovelace Scientific Resources, Inc., Albuquerque, 
NM. Proceedings Held in Albuquerque, NM, 29-31 
Aug. 1988; Sponsored in Part by NASA, Johnson 
Space Center, Asce, Aiaa, Society of America. 


The century-old Mond process for carbonyl extraction 
of metals from ore shows great promise as an efficient 
low energy scheme for producing high-purity Fe, Ni, Cr, 
Mn, and Co from lunar or asteroidal feedstocks. Sce- 
narios for winning oxygen from the lunar regolith can 
be enhanced by carbonyl processing of the metallic 
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alloy by-products of such operations. The native metal 
content of asteroidal regoliths is even more suitable to 
carbonyl processing. High-purity, corrosion resistant 
Fe and Ni can be extracted from asteroidial feedstocks 
along with a Co-rich residue containing 0.5 percent 
platinum-group metals. The resulting gaseous metal 
carbonyl can produce a variety of end products using 
efficient vapor forming techniques. 


159,286 

N91-25269/2/GAR PC A10/MF A03 

Illinois Inst. of Tech., —-. 

a Solidification of High-Conductivity Copper 
loys. 

Ph.D. Thesis. 

T. A. Bloom. Aug 89, 212p NAS 1.26:188614, NASA- 

CR-188614 

Contract NAG3-409 


The main objective was to develop improved copper 
alloys of high strength and high thermal and electric 
conductivity. Chill block melt spinning was used to 
produce binary alloys of Cu-Cr and Cu-Zr, and ternary 
alloys of Cu-Cr-Ag. By quenching from the liquid state, 
up to 5 atomic percent of Cr and Zr were retained in 
metastable extended solid solution during the rapid so- 
lidification process. Eutectic solidification was avoided 
and the full strengthening benefits of the large volume 
fraction of precipitates were realized by subsequent 
aging treatment. The very low solid solubility of Cr and 
Zr in Cu result in a high conductivity Cu matrix 
strengthened by second phase precipitates. Tensile 
properties on as-cast and aged ribbons were meas- 
ured at room and elevated temperatures. Precipitate 
coarsening of Cr in Cu was studied by changes in elec- 
trical resistance during aging. X-ray diffraction was 
used to measure the lattice parameter and the degree 
of supersaturation of the matrix. The microstructures 
were characterized by optical and electron microsco- 
Py. 


159,287 
N91-25443/3/GAR PC A06/MF A02 
Washington Univ., Seattle. 

Thermoviscoplastic Response of Ti-15-3 under 
Various Loading Conditions. 

M. E. Tuttle, and J. Rogacki. Jun 91, 125p NAS 
1.26:188621, NASA-CR-188621 

Contract NAG1-974 


The long term objective is to develop a combined ex- 
perimental analytic methodology for predicting the 
thermoviscoplastic behavior of the neat (i.e., unrein- 
forced) titanium matrix. Once a constitutive model 
which adequately describes the behavior of titanium 
has been identified, the viscoplastic behavior of unidir- 
ectional composites will be predicted through the use 
of the rule-of-mixtures. A crucial aspect of the study is 
the selection of a constitutive model to describe the 
thermoviscoplastic behavior of titanium. 


159,288 
PB91-213314/GAR 
(Order as PB91-213272/GAR, PC — od 


Sumitomo Metal Industries Ltd., Tokyo (Japan). 

High Performance Titanium Alloys. 

M. Okada, W. Takahashi, T. Maeda, Y. Shida, and T. 
Fukuda. c1990, 9p 

Included in Sumitomo Search, n44 p328-335 Dec 90. 


Original titanium alloys appropriate for various uses 
have been developed. A cost effective corrosion re- 
sistant Ti alloy was developed utilizing small effective 
addition of 0.05% Pd. High strength and high tough- 
ness alpha + Beta alloys were developed by the 
newly developed thermo-mechanicalprocess com- 
posed of Beta processing and rapid cooling. A new 
cold forgeable Beta titanium alloy was developed, 
which showed high strength as same as conventional 
Beta titanium alloys after aging. A new wear resistant 
titanium alloy was developed with a new technique to 
give a uniform dispersion of TiC particles in Beta titani- 
um matrix. TiAl intermetallic-compound with high 
strength and ductility was developed by an addition of 
Mo and grain refinement technique through hot work- 
ing. They are suitable for high technology uses be- 
cause of their improved properties compared with con- 
ventional titanium alloys. 


159,289 

PB91-222901/GAR PC E05/MF E05 
Science and Engineering Research Council, Dares- 
bury (England). Daresbury Lab. 


Structure and Hardening Mechanism of Copper 
Precipitation in Thermally Aged or Irradiated Fe- 
Cu and Fe-Cu-Ni Model Alloys. 

W. J. Phythian, A. J. E. Foreman, C. A. English, J. T. 

Buswell, and M. Hetherington. Dec 90, 25p DL/SCI/ 

P732E 

Presented at the International Symposium on Radi- 
ation Effects in Materials, ASTM (15th), Nashville, TN. 
in June 1990. Prepared in cooperation with UKAEA 
Atomic Energy Research Establishment, Harwell (Eng- 
land), Central Electricity Generating Board, Berkeley 
(England). Berkeley Nuclear Labs., Oxford Univ. (Eng- 
land), and University of Strathclyde, Glasgow (Scot- 
land). 


The reactor pressure vessel of a pressurized water re- 
actor can be embrittled by neutron irradiation from the 
core. It has been recognized for many years that 
copper plays a significant role in the embrittlement 
process and more recently that copper precipitates pin 
dislocations. The purpose of this paper is to discuss 
recent results from experimental studies and computer 
modelling on the properties of the copper precipitates 
formed after irradiating or thermally aging model Fe-Cu 
and Fe-Cu-Ni alloys. Results will be presented from 
transmission electron microscopy (TEM), field-ion mi- 
croscopy (AP/FIM), small angle neutron scattering 
(SANS), and extended X-ray absorption fine structure 
analysis (EXAFS) on the size dependence of the 
nature, composition, and internal structure of these 
precipitates. A particularly interesting feature of this is 
the transformation in thermally aged material from a 
bcc lattice to an fcc lattice at sizes above approximate- 
ly 5nm. Considerable insight into the properties of bcc 
copper has been obtained from a molecular dynamics 
simulation of a block of copper atoms lying on a (meta- 
stable) bcc lattice. The lattice mismatch with the host 
iron lattice, the misfit pressure, the elastic moduli, in 
particular the shear modulus, and the transformation 
from bec to fec have been simulated. The interaction 
of dislocations with such a metastable precipitate will 
also be described. Finally, the insight these studies 
give into the observed macroscopic hardness increase 
after irradiation or thermal aging will be discussed. 


159,290 

PB91-223883/GAR PC A03/MF A01 
Kozponti Fizikai Kutato Intezet, Budapest (Hungary). 
Precision Density Measurement on Thin Metallic 
Foils with Special Reference to Amorphous Rib- 


bons. 
G. _ and L. Malkinski. 1990, 19p KFKI-1990- 
29/ 


Summaries in Hungarian and Russian. Prepared in co- 
operation with Polish Academy of Sciences, Warsaw. 


Methodological problems of density measurement of 
thin metallic ribbons with special reference to metallic 
glasses are discussed. A modified Archimedean 
method is described which allowed a reproducibility of 
+ or - 0.05% with 100 mg samples. The performance 
of this method is evaluated for density measurements 
of Fe Si B amorphous ribbons. 


159,291 

PB91-224238/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Dept. of Weapon Systems, Effects and Protection. 
Utmattningsegenskaper foer Al-Li-Legeringen 
2090. Del 2 (Fatigue Properties for Al-Li-Alloy 2090. 
Part 2). 

C. Bratt. May 91, 16p FOA-C-20840-2.4 

Text in Swedish; summary in English. 


A study has been performed to investigate the effect of 
the laminar structure on the fatigue properties for the 
Al-Li alloy 2090. The elastic modulus, the fracture 
toughness and the crack ape ag rate have been 
measured for test pieces. The elastic modulus and the 
fracture toughness are 3 and 40% respectively higher 
for the L-T and T-L orientations compared to the L+45 
orientation. It has not been possible to determine the 
crack propagation rate quantitatively, but qualitative 
conclusions have been drawn. L-T and T-L orienta- 
tions have a considerably lower crack propagation rate 
than the L+45 orientation for all Delta K-levels. The 
good fatigue properties for L-T and T-L orientations 
are assumed to depend on effects such as crack clo- 
sure and crack deflection. 


159,292 

TIB/B91-00983/GAR PC E14 
Erlangen-Nuernberg Univ., Erlangen (Germany, F.R.). 
Technische Fakultaet. 





Kriechen der Legierungen NiCr22Co12Mo und 
10CrMo9 10 bei konstanter und zyklischer Beans- 
ing. B ge behaviour of the alloys 

iCr22Co12Mo and 10CrMo9 10 under static and 

cyclic load conditions). 

Diss. (0r-1n9). 

H. Wolf. 9 May 90, 183p 

In German. 


The creep behaviour of NiCr20Co12Mo is investigated 
under static strain and at 800 deg C, with stresses ap- 
plied ranging from 105 MPa to 370 MPa. The ferritic 
steel 10CrMo 9 10 is tested for its creep behaviour 
under static strain and at the temperatures of 600 deg 
C and 550 deg C, with stresses applied between 154 
MPa and 326 MPa (at 600 deg C), or between 250 
MPa and 458 MPa (at 550 deg C). The experiments 
are made to determine the effects of changes in strain 
on the materials’ deformation behaviour, placing em- 
phasis on transient creep and elastic or anelastic re- 
sponse. The mean internal stress is determined from 
a in strain. Cyclic creep is analysed as a behav- 
iour directly responding to the pattern of change in 
strain. Effects of certain strain changes not clarified so 
far are analysed. The cyclic strain experiments are an- 
alysed according to the velocity factor concept. The 
usual models of creep deformation (theta projection 
concept) are compared with the model of effective 
strain, which is based on the fundamental equation of 
plastic deformation by dislocation motion (Orowan 
equation). (MM). (Copyright (c) 1991 by FIZ. Citation 
no. 91:000983.) 


159,293 

TIB/B91-01014/GAR PC E14 
boy Materialpruefungsanstalt, Stuttgart (Germa- 
ny.F.R). 


ih 





P gen an rotierenden Schei- 
ben. Abschiussbericht. (Crack-arrest tests with ro- 
tating disks. Final report). 

H. Griesinger, D. Kraemer, and E. Roos. Mar 90, 
189p Rept no. MPA--03/1990 

Contract BMFT 1500765 

In German. 


The project reported was intended to yield crack arrest 
data by means of experiments with disks with radial 
— gradients, subjected to centrifugal forces 
and/or thermal loads. The data were to be compared 
with the corresponding data obtained for CT speci- 
mens. Thus, information was to be obtained on a de- 
pendence of crack arrest data on the stress state, and 
on the question of whether and to what extent crack 
arrest characteristics can be regarded as materials 
prameters. For the experiments, composite disks were 
selected (outer radius 600 mm, 100 mm thick) made of 
the tough material 20 MnMoNi 55, and modified by 
means of the MHKW remelting process so as to con- 
tain an inner ring consisting of the brittle 100 Cr6, to 
serve as a crack starter. The disks had two radial initial 
notches of cracks, starting from the internal bore. 
bre tomy g (Copyright (c) 1991 by FIZ. Citation no. 
91:001014.) 


159,294 

TIB/B91-01018/GAR PC E09 
Ruhr Univ., Bochum (Germany, F.R.). Inst. fuer Experi- 
mentalphysik. 

Monotektische Systeme der Lanthanide unter 1g- 
und mue g-Bedingungen. Schlussbericht. (Mono- 
tectic lanthanide systems under 1g and mue g con- 
ditions. Final report). 

H. Bach, and S. Methfessel. 1989, 17p Rept no. 
INIS-mf--12193 

Contract BMFT 50QV534 

In German. 

TIB: D.Dt.F. AC 1000(37,13). 


The experimentally determined monotectic phase dia- 
gram of Eu-La under 1g conditions deviates consider- 
po | from forecasts. Even under microgravitation Eu 
and La separate in two phases. Their segregation is 
determined ty the different physical and chemical 
properties of the elements, of which interfacial tension 
and viscosity as a function of temperature and concen- 
tration probably have a major influence. The degree of 
segregation is caused by kinetic parameters. A tem- 
perature gradient on the ground leads to thermal con- 
vection, a temperature gradient at interfaces under mi- 
crogravitation accelerates the segregation by the Mar- 
angoni convection. These results astonishingly corre- 
spond with those of Ahiborn et al. for the elements Al- 
In, Zn-Pb, which, compared to lanthanides, are quite 
different in their physical and chemical behaviour. 
je ee (Copyright (c) 1991 by FIZ. Citation no. 
91:001018.) 
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AD-A237 222/5/GAR PC A01/MF A01 
Massachusetts Inst. of Tech., Cambridge. 

Simulation of the Structure of Dense, Amorphous 
Bisphenol-A Polycarbonate. 

Abstract. 

M. Hutnik, A. S. Argon, F. T. Gentile, P. J. Ludovice, 
and U. W. Suter. 31 May 91, 3p 


A detailed static atomistic model has been developed 
to generate dense, fy, microstructures of bis- 
phenol-A polycarbonate (PC). Microstructures of edge 
length 18 and 30 Angstrom were generated using peri- 
odic continuation conditions and a potential energy 
minimization. The analysis of these microstructures 
has yielded insight into various experimental proper- 
ties of PC. The conformation of the individual chains in 
the bulk were studied, and al h analysis of short 
range structure did not show any strong spacial corre- 
lations, there is a tendency for carbonyl bonds to orient 
parallel at short distances of about 3 Angstrom. No 
long range was visible due to the small size of the mi- 
crostructure. 


159,296 

AD-A237 224/1 Not available NTIS 
Massachusetts Inst. of Tech., Cambridge. 

Modeling of Plastic Deformation and Evolution of 
Anisotropy in Semi-Crystalline Polymers. 

Technical rept. 

S. Ahzi, D. M. Parks, and A. S. Argon. 1990, 7p Rept 
no. TR-25 

Contract N00014-86-K-0768 

Availability: Pub. in Computer Modelling and Simula- 
tion of Manufacturing Processes, v20 p287-292 1990. 
— only to DTIC users. No copies furnished by 


A micromechanically-based composite model is pro- 
posed to study plasticity and anisotropy evolution in 
Semi-Crystalline Polymers. Since we are considering 
large deformations, it appears reasonable to neglect 
elasticity in this model. A combination of the behaviors 
of the two phases (crystalline, amorphous) is used to 
describe the behavior of the basic unit element (com- 
posite inclusion) that constitutes these materials. A 
modified Taylor-like interaction law is proposed to deal 
with the singularity problems related to the lack of in- 
sufficient plasticity mechanism in some inclusions. Ap- 
plications of this model are made to predict the behav- 
ior and anisotropy evolution in deformed High Density 
Polyethylene. Comparison of our predictions to experi- 
mental data are encouraging. 
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AD-A237 225/8 Not available NTIS 
Massachusetts Inst. of Tech., Cambridge. 
Micromechanical Modeling of Plasticity and Tex- 
ture Evolution in Semi-Crystalline Polymers. 
Tecnical rept. 

D. M. Parks, and S. Ahzi. 1991, 18p Rept no. TR-24 
Contract N00014-86-K-0768 

Availability: Pub. in Inelastic Deformation of Composite 
Materials, p325-340 1991. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 
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AD-A237 288/6/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. 

Modelling of Deformation Textures Evolution in 
Semi-Crystalline Polymers. 

Interim technical rept. no. 26, 1990-1991. 

S. Ahzi, D. M. Parks, and A. S. Argon. 31 May 91, 7p 
Contract NO0014-86-K-0768 


A composite model for plastic deformation of semi- 
crystalline polymers is used to simulate deformation 
textures evolution in these two-phase materials. Three 
types of textures are simulated: crystallographic tex- 
ture, morphological texture, and molecular alignment 
within the amorphous domains. Predictions of these 
textures in deformed high density polyethylene (HDPE) 
are shown for a uniaxial tension test. 
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AD-A237 289/4/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. 


159,302 
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Quasi-Static Modeling of Chain-Dynamics in the 
Amorphous Glassy Polycarbonate of 4,4’-isopro- 


Interim technical rept. no. 31, 1990-1991. 

H. Hutnik, A. S. Argon, and U. W. Suter. 31 May 91, 
49p 

Contract N00014-86-K-0768 


A detailed static atomistic model of the defense, 
glassy polycarbonate of 4,4’-isopropylidenediphenol 
(bisphenol-A polycarbonate’, PC) is used for a quasi- 
static simulation of localized motions. These motions 
include the phenylene ring ‘flip’, conformational 
changes of the carbonate group, and cooperative main 
chain motion. The frequency distributions for both sim- 
ulated motions cover several orders of magnitude. The 
average energy barrier to phenylene ring ‘flip’ is calcu- 
lated as 10.4 kcal/mol. No significant reorientation of 
the ring axis was observed in the simulations, with 
90% of the axes changing less than 15. A slight main 
chain motion was found superimposed upon the ring 
‘flip’ and the carbonate group conformational changes. 
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AD-A237 291/0/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. 

Atomistic Model of the Amorphous Glassy Poly- 
carbonate of 4,4’-lsopropylidencediphenol. 

Interim technical rept. no. 30, 1990-1991. 

M. Hutnik, F. T. Gentile, P. J. Ludovice, U. W. Suter, 
and A. S. Argon. 31 May 91, 39p 

Contract N00014-86-K-0768 


A detailed static atomistic model of the dense, glassy 
polycarbonate of 4,4’-isopropy!idenediphenol (’bis- 
phenol-A polycarbonate’, PC) is simulated using a well 
established technique that previously proved success- 
ful for simple vinyl polymers. Initial chain conforma- 
tions, which are generated using a Monte Carlo tech- 
nique including periodic continuation conditions, are 
‘relaxed’ using a potential energy minimization. Two 
sizes of microstructures at densities of 1.20 g/cu cm 
were obtained, one with cube edge length of 18 ang- 
strom and the other with an edge length of 30 ang- 
strom. Detailed analysis of the minimized structures in- 
dicate intermolecular packing influences create a large 
variation of chain conformations different from the 
purely intramolecular ground states, but that it is the 
intramolecular energy contributions that determine 
which combinations can or cannot occur. The systems 
are amorphous, exhibiting random coil behavior, with 
some weak intermolecular correlations that exist on a 
very small scale. 


159,301 


AD-A237 332/2/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. 
Deconvolution of X-Ray Diffraction Data to Eluci- 
date Plastic Deformation Mechanisms in the Uniax- 
ial Extension of Bulk ‘ 

Interim technical rept. no. 27, 1990-1991. 

A. Galeski, A. S. Argon, and R. E. Cohen. 31 May 
91, 26p 

Contract N00014-86-K-0768 


At least square peak deconvolution procedure was ap- 
plied to wide angle x-ray diffraction data on uniaxially 
drawn nylon 6 so that pole figures could be generated 
from clearly separated crystallographic reflections. 
Beside peak total intensity pole figures a new type of 
pole figure, based on peak widths, was proposed and 
proved to be useful in elucidating the mechanisms of 
plastic deformation in the nylon 6 samples. In uniaxial 
tension alpha and gamma crystals of nylon 6 become 
oriented with macromolecular chains parallel to the 
drawing direction. In contrast to gamma crystals, alpha 
crystals experience a large amount of breakdown be- 
tween planes containing hydrogen bonds. Macromole- 
cules which are in the amorphous phase are mostly 
aligned along the drawing direction and that fraction of 
amorphous phase are mostly aligned along the draw- 
ing direction and that fraction of amorphous phase 
which is so oriented shows the best close packing. 
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AD-A237 333/0/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. 
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Molecular View of Plastic Deformation and Precur- 
sor Processes of Crazing in Glassy Polypropylene 
and Polycarbonate. 

Interim technical rept. no. 33, 1990-1991. 

A. S. Argon, M. Hutnik, P. Mott, and U. W. Suter. 31 
May 91, 6p 

Contract N00014-86-K-0768 


The kinematics and energetics of the an elastic proc- 
esses of phenylene ring rotation and carbonate group 
rearrangements in polycarbonate, and the nature of 
coherent plastic relaxations under imposed conditions 
of pure shear to large plastic strains in polypropylene 
have been computationally simulated on computer 
generated molecular structure models of these poly- 
mers in glassy form. In addition, simulations have also 
been performed on the inelastic dilatational response 
of polypropylene to probe precursor processes to 


— Results on these simulations will be present- 


159,303 

AD-A237 334/8/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., ——. 
Conformational Characteristics of Polycarbon- 
ate 4,4’-1 idenediphenol. 

Interim technical rept. no. 29, 1990-1991. 

M. Hutnik, A. S. Argon, and U. W. Suter. 31 May 91, 


32p 
Contract NO0014-86-K-0768 


A classical force field has been developed to repre- 
sent the conformational characteristics of the polycar- 
bonate of 4,4’-isopropylidenediphenol (’bisphenol-A 
polycarbonate’, PC) based upon recent experimental 
and quantum mechanical data reported for diphenyl- 
carbonate and diphenylpropane. This force field is an 
improvement upon previously published molecular me- 
chanics force fields because it allows for rotation 
about all the single bonds in the PC repeat unit. A rota- 
tional isomeric state model PC has been obtained 
using the force field results; the computer unperturbed 
eo agree well with reported experimen- 
values. 


159,304 

AD-A237 868/5 Not available NTIS 
Maine Univ. at Orono. Lab. for Surface Science and 
Technology. 

Model Studies of the Metal-Polyimide Interface. 
Technical rept. 1 Jun 90-31 May 91. 

W. N. Unerti. 1991, 4p 

Contract NO0014-89-J-1314 

Availability: Pub. in Proceedings of the Symposium on 
Metallized Plastics (3rd), 3p 13-18 Oct 91. Available 
only to DTIC users. No copies furnished by NTIS. 


No abstract available. 


159,305 
DE91013496/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

between fast shock tube calcula- 


J. F. Kerrisk, and J. K. Meier. 1991, 15p LA-UR-91- 
1527, CONF-9107105-20 

Contract W-7405-ENG-36 

1991 American Physical Society (APS) conference on 
shock a of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


Tests have been done to diagnose various aspects of 
the behavior of the shocked foam in the core of the 
fast shock tube. Calculations and test results of shock 
behavior in the foam are in good agreement. However, 
calculations with different foam equations of state 
differ in some details. Precursor shocks at the foam/ 
high- explosive interface were observed in some tests; 
a modified assembly procedure eliminated this prob- 
lem. Calculations of shape and velocity of plates in 
direct contact with the foam are in relatively good 
agreement. Expansion of shocked foam down a barrel 
is complicated by perturbations from the barrel inlet 
and from deformed regions of the barrel. 4 refs., 5 figs. 


159,306 

DE$1798547/GAR PC A04/MF A01 
Teknologisk Inst., Tastrup (Denmark). Plastteknologi. 
U af styrke og levetid for praeisole 
ede fjernvarmeroer af plast. Statusrapport for fase 
|. (Investigation of strength and service life of pias- 
tic district heating pipes. Status report for phase 


1). 
L. Amby. Apr 91, 72p NEI-DK-575 
In Danish. EFP-88. 
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U.S. Sales Only. 


Six different materials for pipes used in district heating 

lants were selected for testing and experiments. Two 
lengths of each material were joined by butt weldin 
and placed in a sand pit. With three months’ interval, 
specimens for OIT even induction temperature) and 
with six months’ interval specimens for microcalorime- 
tric measurements (IDC) and mechanical tests were 
selected. In the sand pit the test pipes were subjected 
to 80 deg. C at 6 bars’ pressure. Compression tests 
were also carried out. Specimens were selected from 
the sand pit measurements and examined by means of 
OIT and mechanical measurements. Samples from the 
outside and inside as well as from the middle of the 
pipe wall were selected for analysis. Further layers 
were removed by ‘paring’ from the outside and inside 
of the pipes for OIT and microcalorimetric measure- 
ments. The test results are presented in the form of a 
description of tendencies. (AB). 


159,307 

N91-25286/6/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Long Term Isothermal Aging and Thermal Analysis 
of N-CYCAP Polyimides. 

J. K. Sutter, J. F. Waters, and M. A. Schverman. 
pes 8p NAS 1.15:104341, E-6115, NASA-TM- 

1 41 

Presented at the High Performance Materials Sympo- 
sium at the Polymer Technology Conference, Philadel- 
phia, PA, 3-5 Jun. 1991; Sponsored by the American 
Chemical Society. 


The N-CYCAP polyimides utilize a (2,2) paracyclo- 
phane endcap that polymerizes and does not generate 
volatile gases during the cure process. These polyi- 
mides have both high glass temperatures (390 C) and 
an onset of decomposition in air of 560 C. Thermal oxi- 
dative stability (TOS) weight loss studies show that re- 
placing 25 percent by weight of the paraphenylene dia- 
mine in the polymer backbone with metaphenylene 
diamine improves the weight loss characteristics. N- 
CYCAP neat resin samples performed better than 
PMR-II-50 when exposed at 343 and 371 C in air for up 
to 1000 hours. Preliminary composite studies show 
that both PMR-II-50 and N-CYCAP have better thermal 
stability when fabricated on T-40R. Higher isothermal 
aging temperatures of longer aging times are needed 
to determine the differences in TOS between compos- 
ite samples of PMR-II-50 and N-CYCAP polyimides. 


Refractory Metals & Alloys 


159,308 

AD-A237 784/4/GAR PC A03/MF A01 
California Univ., Davis. Div. of Materials Science and 
Engineering. 

Strengthening Mechanisms, Creep and Fatigue 
Processes in Dispersion Hardened Niobium Alloy. 
Annual technical rept. 1 Feb 90-31 Jan 91. 

A. K. Mukherjee, and J. C. Gibeling. 1 May 91, 24p 


The creep properties of Nb-1% Zr alloy was investigat- 
ed at intermediate temperatures. A model is proposed 
based on the operation of two parallel mechanisms. 
The first mechanism is based on dislocation glide-con- 
trolled creep and controls creep rate at higher stresses 
where the influence of the threshold stress due to the 
omg is negligible. At lower stresses (below 135 

Pa), the threshold stress of the particles come into 

lay and becomes the rate-controlling mechanism. 

he resultant effect of the operation of these two par- 
allel mechanisms produced quite satisfactory correla- 
tion between theoretical predictions and experimental 
data. We have also studied the cyclic deformation of 
commercially pure niobium and Nb-1Zr at ambient 
temperature. We have conducted tests at slow strain 
rates, where these materials exhibit high temperature 
dislocation glide kinetics, and at fast strain rates, 
where the behavior is characteristic of the low temper- 
ature regime. We are presently exploring additional as- 
pects of the fatigue response using a Bauschinger 
analysis and by testing at very low plastic strain ampli- 
tudes to see if a fatigue limit is observed. The focus of 
this research program is on the development and char- 
acterization of refractory metals for advanced aero- 
space craft and structural applications at elevated 
temperatures. These applications include space nucle- 
ar power reactors and hypersonic vehicles such as the 
National Aerospace Plane. 


Solvents, Cleaners, & Abrasives 


159,309 

DE91013374/GAR 

Los Alamos National Lab., NM. 
Supercritical fluids cleaning. 
S. Butner, D. Hjeresen, L. Silva, D. Spall, and R. 
Stephenson. 1991, 18p LA-UR-91-1801, CONF- 
9106193-1 

Contract W-7405-ENG-36 

Aerospace hazardous waste minimization conference, 
Seattle, WA (USA), 20-26 Jun 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


PC A03/MF A01 


This paper discusses a proposed multi-party research 
and development program which seeks to develop su- 
percritical fluid cleaning technology as an alternative 
to existing solvent cleaning applications. While SCF 
extraction technology has been in commercial use for 
several years, the use of these fluids as cleaning 
agents poses several new technical challenges. Prob- 
lems inherent in the commercialization of SCF technol- 
ogy include: the cleaning efficacy and compatibility of 
supercritical a fluids with the parts to be cleaned 
must be assessed for a variety of materials and com- 
ponents; process parameters and equipment design 
Have been optimized for extractive applications and 
must be reconsidered for application to cleaning; and 
co-solvents and entrainers must be identified to facili- 
tate the removal of polar inorganic and organic con- 
taminants, which are often not well solvated in super- 
critical systems. The proposed research and develop- 
ment program would address these issues and lead to 
the development and commercialization of viable SCF- 
based technology for precision cleaning applications. 
This paper provides the technical background, pro- 
gram scope, and delineates the responsibilities of 
each principal participant in the program. 


Wood & Paper Products 


159,310 

PB91-222794/GAR PC A07/MF A02 
Government Industrial Research Inst., Shikoku, Taka- 
matsu (Japan). 

Memoirs of the Government Industrial Research 
Institute, Shikoku, No. 21, March 1991. Studies on 
Biochemical Pulping of Bast Fibers for Fine Japa- 
nese Paper (Washi. 

c1991, 150 

See also PB91-222786. 


Contents: , 

Screening of Microorganisms Producing ; 
Pectinolytic Enzymes for Biochemical Pulping 
of Bast Fibers; : 

Maceration Mechanism of Biochemical Pulping of 
Bast Fibers by Alkalophilic Pectinolytic 
Enzymes; re 

Production of Pectinolytic Enzymes by Erwinia 
carotovora and Their Stability; PR 

Biochemical Pulping of ‘Kozo’ Bast by Erwinia 
carotovora; 

Alkaline Biochemical Pulping of ‘Kozo’ Bast; 

Characterization of Hand-Made Papers from 
‘Kozo’ Biochemical Pulp; 

Bleaching and Durability of Papers from 
‘Mitsumata’ Biochemical Pulp. 


159,311 

PB91-223958/GAR PC A04/MF A01 
Industry, Science and Technology Canada, Ottawa 
(Ontario). 

Biotechnology in the Pulp and Paper Industry. 

R. Bourbonnais, L. Jurasek, and M. G. Paice. 1991, 
67p 


The document was prepared under contract by the 
Pulp and Paper Research Institute of Canada for In- 
dustry, Science and Technology Canada, on behalf of 
the National Biotechnology Advisory Committee. The 
objective of the study was to determine the current 
status of biotechnology in the pulp and paper industry 
in Canada, and to provide a basis for public discussion 
on possible courses of future action in terms of: the 
awareness of developments in this field and the readi- 
ness and prospects for technology transfer; the need 
for training programs for scientists; the role of industry, 
as well as universities and government, in promoting 





aaa in the industry; and the regulatory cli- 
mate. 


159,312 


PB91-225599/GAR 
Forest Products Lab., Madison, WI. 


PC A03/MF A01 


tion of Fire-Retardant-Treated 
Plywood: Development and Evaluation of a Test 
Protocol. 
Forest Service research paper. 
J. E. Winandy, S. L. LeVan, R. J. Ross, S. P. 
— and C. R. Mcintyre. Jun 91, 25p FPL-RP- 


Although untreated plywood has given satisfactory 
performance as roof sheathing for more than 50 years, 
some fire-retardant-treated plywood products have not 
performed satisfactorily in recent years. Thermally in- 
duced in-service failures have occurred with some fire- 
retardant-treated yess roof sheathing. The paper 
describes the development and evaluation of a new 
test protocol for screening potential fire retardant 
treatments for plywood that is continuously or periodi- 
cally exposed to elevated temperatures. 


MATHEMATICAL 
SCIENCES 


Algebra, Analysis, Geometry, & 
Mathematical Logic 


159,313 


AD-A237 122/7/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. Dept. of Computer Science. 
Using Consistent Subcuts for Detecting Stable 


Properties. 
K. Marzullo, and L. Sabel. May 91, 14p Rept no. CU- 
CSD-91-1205 

Contract NAG2-593 


We present a general algorithm for detecting whether 
a property holds in a distributed system, where the 
property is a member of a class we call the locally 
pee ca ga er Our algorithm is based on a decen- 
tralized method of constructing a maximal subset of 
the local states that are mutually consistent, which in 
turn is based on a weakened version of vector time 
stamps. We demonstrate the utility of our algorithm by 
using it to derive some specialized property-detection 
protocols, including two previously-known protocols 
that are known to be efficient. 


159,314 


AD-A237 146/6/GAR PC A03/MF A01 
Pittsburgh Univ., PA. Inst. for Computational Mathe- 
matics and Applications. 

Com tional Methods for Bifurcation Problems 
with metries on the Manifold. 

Technical rept. 

B. Hong. 3 Jun 91, 22p Rept no. ICMA-91-163 

ps N00014-90-J-1025, Grant NSF-CCR89- 


This paper is about numerical methods for the determi- 
nation of bifurcation points of certain steady state 
multi-parameter problems in the presence of symme- 
tries. A principal tool is the fact that under general con- 
ditions the solution set forms a manifold in the space 
of all state and parameter variables. The reduced 
manifold with respect to some subsymmetry is intro- 
duced. Methods are presented for the local computa- 
tion of the submanifold of bifurcation points of the 
same symmetry. 


159,315 


AD-A237 241/5/GAR PC A03/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Management 
Sciences Research Group. 


MATHEMATICAL SCIENCES 


Algebra, Analysis, Geometry, & Mathematical Logic 


Exact Algorithm for Funding Undirected Hamilton- 
pao Based on a Two-Matching Problem Re- 


D. L. Miller, J. F. Pekny, and G. L. Thompson. 22 
Mar 91, 13p Rept nos. MSRR-565, WP-1991-18 
Contracts N00014-85-K-0198, DE-FG02-85ER13396 
Prepared in cooperation with E. |. du Pont de Nemours 
and Co., Inc., Wilmington, DE and Purdue Univ., West 
Lafayette, IN. 


We describe an algorithm for funding two matchings in 
undirected graphs. This algorithm is used as a basis for 
a simple exact algorithm for determining the hamiltoni- 
city of undirected graphs. Results are presented for 
random graphs with up to 30,000 vertices and for 
knight’s tour problems having up to 10,000 vertices. 


159,316 


AD-A237 250/6/GAR PC A09/MF A03 
New Mexico State Univ., Las Cruces. Computing Re- 


search Lab. 

Proceedings of the Workshop on Proximity 
Graphs (1st) Held in Las Cruces, New Mexico on 30 
November-2 ber 1989. 

Rept. for 1 Dec 89=31 May 91. 

D. W. Dearholt, and F. W. Harary. 31 May 91, 198p 
Rept no. CRL-MCCS-91-224 

= N00014-90-J-1323, Grant NSF-CCR89- 


The motivations for holding this workshop came from 
the recently discovered associations between proximi- 
ty graphs and Pathfinder networks. The elegant theo- 
retical domain and the breadth of applications make 
this a very rich area indeed. The workshop was attend- 
ed by several of the leading researchers in proximity 
graphs, and was organized so that there would be ade- 
uate opportunity for discussion of common interests. 
he presentation were organized into four sections: 
theoretical foundations, algorithms and computational 
aspects, — and graphics and unsolved 
problems. There were also demonstrations of three 
systems based on proximity graphs: information re- 
trieval using Pathfinder networks, a robotic vision data- 
base system organized as a monotonic search net- 
work, and a UNIX help system on a Hypertext Browser 
organized as a Pathfinder network. A tool to display 
and manipulate large graphs was also demonstrated. 
The workshop brought together some mainstream 
graph theorists and the researchers who had been 
working on proximity graphs as a special case of graph 
theory, and the interchange was profitable for all. 


159,317 


AD-A237 285/2/GAR PC A03/MF A01 
Naval Ocean Systems Center, San Diego, CA. 

and Inference Using Conditional Logic 
and Probability. 
Professional paper. 
P. G. Calabrese. May 91, 32p 


In contrast to the author’s 1987 paper, which present- 
ed an algebraic synthesis of conditional logic and con- 
ditional probability starting with an initial Boolean alge- 
bra of propositions. This paper starts with an initial 
probability space of events and generates the associ- 
ated propositions as measurable indicator functions (a 
la the approach of B. De Finetti). Conditional oy 
tions are generated as measureable indicator = 
tions restricted to subset of positive probability meas- 
ure. The operations of and, or, not, and given are de- 
fined for arbitrary conditional propositions. The repre- 
sentation of the resulting conditional event algebra as 
a 3-valued logic (always possible according to a new 
theorem due to |. R. Goodman) is given in terms of 3- 
valued truth tables. Formulas for the conditional proba- 
bility of complex conditional propositions such as (q/p) 
v (s/r) are proved. A second major theme of the paper 
concerns deductions in the realm of conditional propo- 
sitions. It turns out that there are varieties of logical 
deduction for conditional propositions depending on 
the particular entailment relation (< or +) chosen. 
These relations are explored including their lattice 
properties and properties of non-monotonicity. Com- 
putational aspects for Artificial Intelligence are also 
discussed. 


159,318 


AD-A237 327/2/GAR PC A03/MF A01 
Army Armament Research, Development and Engi- 
neering Center, Watervliet, NY. Benet Labs. 


159,322 


Good, Better, and Best Meshes in Piecewise Linear 
Int L 


Technical rept. 
R. W. Soanes. May 91, 20p Rept no. ARCCB-TR- 
91018 


We first describe the meshes obtained by C. 
deBoor which roughly equidistribute the classical error 
bound in piecewise linear interpolation. We then pro- 
ceed to obtain better meshes which more precisely 
equidistribute this bound. Finally, we obtain meshes 
which equidistribute the maximum absolute error (not 
bound) and refer to these meshes as best. Some 
graphical results are then presented comparing these 
three types of meshes. 


159,319 

AD-A237 486/6/GAR PC A07/MF A02 
Naval Surface Warfare Center, Silver Spring, MD. 
Spectral Estimation Techniques with Emphasis 
Short Data Records-- A Primer. 

M. K. Pruessner. 29 Jun 90, 149p Rept no. 
NAVSWC-TR-90-236 

A vast amount of literature exists that concerns itself 
with m analysis. In particular, the last two dec- 
ades have seen a great increase of published theoreti- 
cal work as well as applications of so-called modern 
spectral estimation techniques based on nontradition- 
al parametric approaches. Many papers dealing with 
this subject make it difficult even for the initiated to 
make the connection to his well known and routinely 
applied methods based on the Fourier Transform 
when he reads about modeling a random process to 
obtain a parametric spectrum of the observed data. 
The report attempts to show the transition from the 
classical approach of spectral estimation to the basic 
parametric methods. It also shows the results of these 
new techniques when applied to short data records 
and demonstrates their capabilities and limitations. 


159,320 
AD-A237 652/3 Not available NTIS 
New York Univ., NY. Courant Inst. of Mathematical Sci- 


ences. 
Polar Factorization and Monotone Rearrangement 
of Vector-Valued Functions. 

Jun 91, 114p 

Availability: Pub. in Communications on Pure and Ap- 
plied Mathematics, v64 n4 p375-483 Jun 91. Available 
only to DTIC Users. No copies furnished by NTIS. 


No abstract available. 


159,321 

AD-A237 722/4/GAR PC A02/MF A0O1 
California Inst. of Tech., Pasadena. Firestone Flight 
Sciences Lab. 

Differential Equations and Continuum Mechanics. 
Final rept. 1 Aug 88-31 Jul 90. 

D. S. Cohen. 10 May 91, 7p AFOSR-TR-91-0557, 
Grant AFOSR-88-0269 


Work has continued in two simultaneous veins. (1) 
Models have been developed to attempt to realistically 
account for recent observations involving new classes 
of polymerpenetrant systems. The attempt has been 
to account for their properties as they are currently 
— used in certain emerging technologies such as 
novel pharmaceutical delivery systems and separating 
membranes. (2) Since most of the riew observations 
involve various aspects of non-Fickian diffusion cou- 
pled with viscoelastic mechanical properties, the 
mathematical models usually involve degenerate para- 
bolic systems which give rise to new and fascinating 
of mathematical behavior. They have provided 
e impetus to develop interesting analytical and nu- 
merical techniques. 


159,322 

AD-A237 893/3 Not available NTIS 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Dept. of Computer Science. 

Least-Change Secant Update Methods for Under- 
determined 

H. F. Walker, and L. T. Watson. Oct 90, 37p AFOSR- 
TR-91-0561 

Grant AFOSR-85-0250 , 

Availability: Pub. in SIAM Jnl. of Numerical Mathemat- 
ics, v27 n5 p1227-1262 Oct 90. Available only to DTIC 
users. No copies furnished by NTIS. 


Least-change secant updates for nonsquare matrices 
have been addressed recently in (6). Here the use of 
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these updates in iterative procedures for the numerical 
solution of underdetermined systems is considered. 
The model method is the normal flow algorithm used in 
homotopy or continuation methods for determining 
points on an implicitly defined curve. A Kantorovich- 
type local convergence analysis is given which sup- 
ports the use of least-change secant updates in this 
algorithm. This analysis also provides a Kantorovich 
type local convergence analysis for least-change 
secant update methods in the usual case of an equal 
number of equations and unknowns. This in turn gives 
a local covergence analysis for augmented Jacobian 
algorithms which use least-change secant updates. In 
conclusion; the results of some numerical experiments 
are given. 


159,323 
DES1014002/GAR 
Argonne National Lab., IL. 
Visual artifacts in boundary conditions. 

W. Gropp. 6 Mar 91, 14p ANL/CP-73223, CONF- 
9009351-2 

Contract W-31109-ENG-38 

ICASE workshop: heterogeneous boundary condition, 
Hampton, VA (USA), 26-28 Sep 1990. Sponsored by 
Department of Energy, Washington, DC. 


Many approaches for the efficient solution of PDEs in- 
volve adaptive grids and/or approximations. These ap- 
proximations may involve a series of computationally 
regular grids, on each of which a separate approxima- 
tion is applied. The interface between these approxi- 
mations is often only a few mesh points wide, and the 
numerical issues considered in the choice of the inter- 
face conditions are often restricted to issues of asymp- 
totic convergence or the conservation of certain 
“volume” properties such as mass or momentum. 
However, if the solution is used to gain insight into the 
——e processes, rather than computing some 
value, any sudden change in the solution may be taken 
as physically significant. Given any convergent numeri- 
cal me , any error--no matter how it appears--can 
be rendered invisible by computing an accurate 
enough solution. The problem is that, in reality, many 
problems require too many computational resources to 
solve with an accuracy that would make error invisible 
to the eye. Since the purpose of computation is to gen- 
erate solutions and since increasingly these approxi- 
mation solutions are interpreted graphically, any visual 
features must be interpreted as part of the actual solu- 
tion. In addition, apparent visual artifacts might actually 
be part of the actual solution or, might affect the solu- 
tion or the effectiveness of the algorithm. This note 
discusses some measure that can be undertaken to 
reduce these artifacts, particularly if we understand 
something about how these artifacts arise. We include 
a es that do not require extremely accurate 
solutions. 


PC A03/MF A01 


159,324 

N91-25709/7/GAR PC A03/MF A01 

Mathematisch Centrum, Amsterdam (Netherlands). 

—— of Semigroups Acting on Vector-Valued 
unction 


G. Greiner, and J. M. A. M. Vanneerven. cSep 90, 
25p CWI-AM-R9018, ETN-91-99344 

ed by Netherlands Organization for the Ad- 
vancement of Research. 


Representations of the sun-dual corresponding to a 
given translation group are given. A duality theorem for 
semigroups of a given form on tensor products of 
Banach spaces is developed. Under appropriate com- 
pactness assumptions, depending on the kind of 
tensor product taken, the sun-dual is shown. Results 
are applied to determine the sun-duals for semigroups 
induced on spaces of vector valued functions. 


159,325 
N91-25710/5/GAR PC A03/MF A01 
eee nes Centrum, Amsterdam (Netherlands). 


H. J. A. M. Heijmans, P. Nacken, A. Toet, and L. 
ps cOct 90, 30p CWI-AM-R9019, ETN-91- - 


Sponsored by Netherlands Foundation for Computer 
oe - Netherlands Organization for Scientific 
esearch. 


A systematic theory for the construction of morpholog- 
ical operators on graphs is presented. Graph morphol- 
ogy extracts structural information from graphs using 
predefined test probes called structuring graphs. 
Structuring graphs have a simple structure and are rel- 
atively small compared to the graph that is to be trans- 
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formed. A neighborhood function on the set of vertices 
of a graph is constructed by relating individual vertices 
to each other whenever they belong to a local instan- 
tiation of the structuring graph. This function is used to 
construct dilations and erosions. The concept of struc- 
turing _ is also used to define openings and clos- 
ings. The resulting morphological operators are invar- 
iant under symmetries of the graph. Graph morphology 
resembles classical morphology (which uses structur- 
ing elements to obtain translation invariant operators) 
to a large extent. However, not all results from classi- 
cal morphology have analogs in graph morphology be- 
cause the local graph structure may be different at dif- 
ferent vertices. 


159,326 

N91-25711/3/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Complex Lie Semigroups, Hardy Spaces, and the 
Gelfand-Gindikin Program. 

G. |. Olshanskii. cCOct 90, 16p CWI-AM-R9020, ETN- 
91-99346 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


A study on Hardy type spaces on certain open sub- 
manifolds of complex groups is presented. The idea 
for the study came from a program by Gelfand and 
Gindikin for a harmonic analysis on semisimple Lie 
groups and pseudo Riemannian symmetric spaces. 

nalogs of Hardy spaces on semigroups are con- 
structed and their properties are studied. 


159,327 

N91-25712/1/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Twisted Yangians and Infinite-Di ional Cla 
cal Lie Algebras. 

G. |. Olshanskii. cCOct 90, 25p CWI-AM-R9021, ETN- 
91-99347 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


The Yangians are quantized enveloping algebras of 
polynomial current Lie algebras and twisted Yangians 
should be their analogs for twisted polynomial current 
Lie algebras. Certain examples of twisted Yangians 
are defined and their relationship to a problem which 
arises in representation theory of infinite dimensional 
classical groups is described. 





159,328 

N91-25713/9/GAR PC A02/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Proof of the Relativized, Non-Metric Form of Fur- 
stenberg’s re Theorem. 

rt — cOct 90, 9p CWI-AM-R9022, ETN-91- 
Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


A rather direct proof of the result mentioned in the title 
is presented. It combines methods of McMahon, 
McMahon and Wu, Glasner and Furstenberg. No use 
is made of auxiliary topologies (tau topologies, or Fur- 
stenberg topologies), but instead the notion of a rela- 
tively invariant measure plays a central role. 


159,329 

N91-25714/7/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Random Walk with Zero Drifts in the First Quad- 
rant of R2. 

a. — cJul 90, 14p CWI-BS-R9022, ETN-91- 
Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


The random waik on the lattice in the positive quadrant 
is studied for the case that the one step displacement 
vector has zero drift, finite second moments and sup- 
port contained in the set whose members are -1, 0, 1,0 
and so on by the set -1, 0, 1, 2 and so on. It is well 
known that the first entrance time out from a point in 
the interior of the lattice into union of the coordinate 
axes is finite probability one. It is shown that its first 
moment is finite if and only if the covariance of the x 
and y component of the one step displacement vector 
is negative. For this case explicit expressions are given 
for the first moment of the entrance time and for the 
first and second moments of the hitting point of the 
axes, in terms of the second moment characteristics of 
the one step displacement vector. The results are de- 
= from the hitting point identity for the random 
walk. 
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N91-25716/2/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Tutte’s Characterization of Graphic Matroids: A 
Graphic Proof. 

A. M. H. Gerards. cOct 90, 11p CWI-BS-R9028, 
ETN-91-99357 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


A relatively simple proof of Tutte’s characterization of 
graphic matroids is presented. The proof uses the 
notion of ‘signed graph’ and it is ‘graphic’ in the sense 
that it can presented almost entirely by drawing 
(signed) graphs. 
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N91-25717/0/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Realization and Partial Fractions. 

M. nae and J. M. Schumacher. cOct 90, 18p 
CWI-BS-R9032, ETN-91-99361 

Sponsored Netherlands Organization for the Ad- 
vancement of Research. 


The relation between two intrinsically different propos- 
als that have been made in the literature concerning 
the representation by constant matrices of rational 
matrices given in fractional form is discussed. The rela- 
tion turns out to be most naturally studied in the frame- 
work of partial fraction decompositions. The realization 
theory for decomposition is developed with respect to 
arbitrary complementary parts of the extended com- 
plex plane which may, for instance, correspond to sta- 
bility and instability. An isomorphism is obtained which 
connects the spaces used in the two methods, and 
several identities relating to the McMillan degree are 
derived in a direct way. A new computational proce- 
dure is given to obtain the partial fraction decomposi- 
tion of a relational matrix given in fractional form. 
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N91-25718/8/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Near-Perfect Matrices. 

F. B. Shepherd. cDec 90, 29p RWI-BS-R9034, ETN- 
91-99362 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


A 0,1 matrix A is near perfect if the integer hull of the 
polyhedron the set whose members are x greater than 
or equal to 0: Ax less than or equal to 1 bar, can be 
obtained by adding one extra (rank) constraint. Such 
matrices are shown to generally arise as the clique 
node incidence matrices of graphs. A colouring (that is, 
non polyhedral) characterization of the corresponding 
class of near perfect graphs is given and the following 
conjecture is made: a graph is near perfect if and only 
if sequentially lifting any rank inequality associated 
with a minimally imperfect graph results in the rank in- 
equality for the whole graph. The conjecture is shown 
to be implied by the strong perfect graph conjecture. It 
is also shown to hold for small graphs (no stable set of 
size eleven). The results are used to strengthen (and 
give a new proof of) a theorem of Padberg and give a 
new characterization of minimally imperfect graphs: a 
graph is minimally imperfect if and only if both it and its 
complement are near perfect. 


159,333 
N91-25719/6/GAR 
Mathematisch Centrum, Amsterdam (Netherlands). 
Gamma-Neighborhood Graph. 

R. C. Veltkamp. cJul 90, 24p CWI-CS-R9034, ETN- 
91-99365 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


PC A03/MF A01 


A two parameter geometric graph, the gamma neigh- 
borhood graph, is presented. This graph unifies a 
number of geometric graphs such as the convex hull, 
the Delaunay triangulation, and in two dimensions also 
the Gabriel graph, and the circle based beta skeleton, 
into a continuous spectrum of geometric graphs that 
ranges from the void, to the complete graph. The two 
parameters provide for a great flexibility in the analysis 
of a set of sites. For specific ranges of the parameters, 
the corresponding graph can be efficiently construct- 
ed. 
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N91-25729/5/GAR PC A03/MF A01 





Mathematisch Centrum, Amsterdam (Netherlands). 
Note on the Grid Movement Induced by MFE. 

P. A. Zegeling, and J. G. Blom. cOct 90, 15p CWI- 
NM-R9019, ETN-91-99412 

Contract CWI-59-0922 


Moving grid methods in one space dimension have 
become popular for solving several kinds of parabolic 
and hyperbolic partial difference equations (PDEs) in- 
volving fine scale structures such as steep moving 
fronts and emerging steep layers, pulses, shocks, etc. 
In two space dimensions, however, application of 
moving grid methods is less trivial than in one dimen- 
sion. For some methods, e.g., those based on equidis- 
tributing principles, it is not even clear how to extend 
the underlying grid selection procedure to two dimen- 
sions. The moving finite element (MFE) method does 
not suffer from this drawback; its mathematical exten- 
sion to two dimensions is trivial. However, because of 
the intrinsic coupling between the discretization of the 
PDE and the grid selection, the application of MFE, as 
for any other method, is not without difficulties. The 
node movement induced by MFE is described for vari- 
ous PDEs and some problems concerning the grid 
pe that can result from this movement are indi- 
cated. 
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N91-25731/1/GAR PC A04/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
—- Methods and Local Uniform Grid Re- 


R. A. Trompert, and J. G. Verwer. cNov 90, 53p 
CWI-NM-R9022, ETN-91-99415 

Sponsored Netherlands Organization for the Ad- 
vancement of Research. 


Local uniform grid refinement (LUGR) is an adaptive 
grid technique for computing solutions of partial differ- 
ential equations possessing sharp spatial transitions. 
ree | nested, finer and finer uniform subgrids, the 
LUGR technique refines the space grid locally around 
these transitions, so as to avoid discretization on a 


be! fine grid covering the entire physical domain. The 
LUGR technique is examined for time tee ney prob- 


lems when combined with static regridding. Static re- 

ridding means that in the course of the time evolution, 
the space grid is adapted at discrete times. The gener- 
al class of Runge-Kutta methods for the numerical 
time integration is considered. Following the method of 
lines approach, a mathematical problem is developed. 
Parabolic and hyperbolic problems are addressed and 
attention is paid to the local error analysis. The central 
issue here is a refinement condition which is to underly 
the refinement strategy. By obeying this condition, 
spatial interpolation errors are controlled in a manner 
that the spatial accuracy obtained is comparable to the 
spatial accuracy on the finest grid if this grid would be 
used without any adaptation. A diagonally implicit 
Runge-Kutta met! is discussed for illustration pur- 
poses, both theoretically and numerically. 
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PB91-216754/GAR 
(Order as PB91-216705/GAR, PC — 
1 


jenny ga of Standards and Technology, Gaithers- 
rg, MD. 

Root Projection of One-Sided Time Series. 

J. A. Simmons. 1991, 11p 

Included in Jnl. of Research of the National Institute of 
~—— and Technology, v96 n3 p333-343 May/Jun 


Until recently it has been impossible to accurately de- 
termine the roots of polynomials of high degree, even 
for polynomials derived from the Z transform of time 
series where the dynamic range of the coefficients is 
generally less than 100 dB. In a companion paper, two 
new programs for solving such polynomials were dis- 
cussed and —_ to signature analysis of one-sided 
time series. The author presents here another tech- 
nique, that of root projection (RP), together with a 
Gram-Schmidt method for implementing it on vectors 
of large dimension. This technique uses the roots of 
the Z transform of a one-sided time series to construct 
a weighted least squares modification of the time 
series whose Z transform has an appropriately mo- 
difed root distribution. Such a modification can be em- 
ployed in a manner which is very useful for filtering and 
deconvolution applications. Examples given here in- 
clude the use of boundary root projection for front end 
A aaa and a generalization of Prony’s 
method. 
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Fron a of Standards and Technology, Gaithers- 

g, MU. 

Deconvolution of Acoustic Emission and Other 

Causal Time Series. 

J. A. Simmons. 1991, 25p 

Included in Jnl. of Research of the National Institute of 

— and Technology, v96 n3 p345-369 May/Jun 
a. 


A new technique, root projection (RP), is given for 
quantitative deconvolution of causal time series in the 
presence of moderate amounts of noise. Deconvolu- 
tion is treated as a well-conditioned but underdeter- 
mined problem and a priori information is employed to 
obtain comparable noise reduction to that achieved by 
singular value decomposition (SVD) techniques while 
providing more accurate frequency information about 
the inverse. Two detailed examples are given. The first 
gives noise analysis for alternate methods for decon- 
volution with a Gaussian kernel. The second example 
presents a model acoustic emission transducer cali- 
bration problem with typical noisy and incomplete 
output data. This example is treated by the use of a 
robust cross-cutting algorithm combining both the RP 
and SVD methods. 


159,338 

PB91-218818/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 

Zero Distribution of Orthogonal Polynomials in a 
Certain Discrete Sobolev b 

H. G. Meijer. c1991, 26p REPT-91-08 


The study concerns the zero distribution of the polyno- 
mials (in braces: S sub n, sup N) which are orthogonal 
with respect to the discrete Sobolev inner product 
<fg> = ae from 0 to infinity, of f(x) g(x) d(psi)(x) 
+N eo r)(0)g(sup r)(0), where psi is a distribution 
function, N =or> 0, r =or> 1. (S sub n, sup N) has n 
real, simple zeros; at most one of them is outside (0, 
infinity). The location of these zeros is given in relation 
to the position of the zeros of some classical polynomi- 
als (i.e. polynomials with respect to an inner uct 
with N = 0). (Copyright (c) 1991 by Faculty of Techni- 
— and Informatics, Delft, The Nether- 
lands. 
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PB91-218867/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 
Positive Solutions of Semilinear 47 Systems. 
P. Clement, D. G. de Figueiredo, and E. Mitidieri. 
c1991, 27p REPT-91-16 

— in cooperation with Universidade Estadual 
de Campinas (Brazil), and Udine Univ. (Italy). Ist. di Ma- 
tematica Informatica e Sistemistica. 


The authors investigate the existence of positive solu- 


)- tions of a Dirichlet problem for the system -(Delta)u = 


f(v), -(Delta)v = we in a bounded convex domain 
Omega of R(sup N) with smooth boundary. In particu- 
lar, L(sup infinity) a priori bounds are obtained in the 
same spirit as in a 1982 paper by De Figueiredo - Lions 
- Nussbaum. (Copyright (c) 1991 by a of Techni- 
|? paca and Informatics, Delft, The Nether- 
lands.) 
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PB91-219246/GAR PC A03/MF A01 
Tilburg Univ. (Netherlands). Dept. of Economics. 
Gewirtz Graph: An Exercise in the Theory of Graph 


Spectra. 

Research memo. 

A. E. Brouwer, and W. H. Haemers. 1991, 19p FEW- 
486 


It is proven that there is a unique graph (on 56 vertices) 
with im 10(sup 1) 2(sup 35) (-4)(sup 20), and its 
structure is examined. It turns out that e.g. the Coxeter 
graph (on 28 vertices) and the Sylvester graph (on 36 
vertices) are induced subgraphs. Several descriptions 
of the graph are given. 


159,341 
PB91-219287/GAR PC A08/MF A02 
Technische Hogeschool Delft (Netherlands). 


159,345 


Interval Dynamics. 
Doctoral thesis. 
M. Martens. 21 Jun 90, 163p 


Contents: 
Julia-Fatou-Sullivan-Theory and Markov-Theory; 
Cross-ratios; 


The non-existence of wandering intervals; 
The finiteness of attractors; 

The weak-Markov-property; 

The Markov-property. 
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PB91-219394/GAR PC A03/MF A01 

Vrije Univ., Amsterdam (Netherlands). Subfaculteit 

Eniptc Curves and el Algebraic 
urves 

Bock Bochnak, and W. Kucharz. Oct 90, WS-370 

Grants NSF-DMS89-05538, NSF-DMS90-96119 _ 

Sponsored by National Science Foundation, Washing- 

ton, DC. 

No abstract available. 
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igid and an Li(’!’) Part. 
M. van de Vel, and E. Verheul. Dec 90, 21p WS-373 


The class of multimedian Banach spaces has been de- 
fined in a paper by E. Verheul (1989) in terms of metric 
pri ies, and it includes, among others, L(1)(mu) 
spaces and function spaces of type C(x). The authors 
obtain a canonical i of multimedian 
Banach spaces into two multimedian Banach spaces; 
one factor has no functionals compatible with the 
metric exity, and the other one has a separating 


first type are precisely the L(1 esponding 
with atom-free measure spaces. ces of the second 
type correspond exactly with I(1)(I) spaces. As an ap- 
plication, they obtain a characterization among multi- 
median Banach spaces of I(1)(I) spaces in terms of 


properties of a certain weak t 
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PB91-226027/GAR olen E06/MF E06 
Cambridge Univ. (England). t. O i ing. 
Asserted 3-Valued L tor Dotault F) 

C. MacNish, and F. Fallside. 1990, 35p CUED/F- 
INFENG/TR-40 


Presented at the Australian Joint Conference on Artifi- 
cial Intelligence (4th), Perth, Australia, November 21- 
23, 1990. 


In order to solve real world planning problems, it is 
often necessary to reason from partial or incomplete 
information. This requires a nonmonotonic formalism-- 
one in which inferences can be made based on as- 
sumptions, and can later be withdrawn if new informa- 
tion shows the assumptions to be incorrect. In the 
paper the authors propose a new logic which is suita- 
ble for nonmonotonic reasoning. The logic is based on 
a three valued semantics, but assertion operators are 
used to bring it within the scope of two valued proof 
theory. It is shown that the itional calculus can 
be transported to the new logic, and that it is sound 
and complete. An example of the utility of the logic for 
nonmonotonic reasoning is provided by an alternative 
to Reiter’s well known default reasoning formalism. It 
is shown that a simpler framework can be provided 
using the new logic. 


159,345 

TIB/A91-00925/GAR PC E09 
Forschui entrum Bielefeld-Bochum-Stochastik, 
Bielefeld (Germany, F.R.). 

New in the theory and application 
of Dirichlet forms. 


S. Albeverio, and M. Roeckner. 1990, 52p Rept no. 
BiBoS--412/90 


We give a survey about recent development in the 
theory of Dirichlet forms, and applications in quantum 
theory. In the centre of our considerations are Dirichlet 
forms on general topological vector spaces, of which 
previous well-studied situations, like finite dimensional 
or Banach space, are particular cases. We isolate clas- 
sical Dirichlet forms as model forms to which various 
prob concerning general diffusion forms can be 
reduced. We also illustrate closability results and dis- 
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cuss probabilistic aspects of the theory, in particular 
the construction of an associated infinite dimensional 
diffusion process. In addition, we give some new re- 
sults like the new proof for the closability of energy 
forms constructed by ground state transformations or 
the uniqueness theorem for one component classical 
Dirichlet forms. We also describe an order structural 
result for arbitrary classical Dirichlet forms. (orig.). 
(TIB: RO 5073(412).) (Copyright (c) 1991 by FIZ. Cita- 
tion no. 91:000925.) 
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TIB/A91-00927/GAR PC E14 

Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 

e.V., Wessling (Germany, F.R.). 

Effiziente Rechenverfahren zur Analyse von kom- 
xen Einzel- und Gruppenantennen in Streifen- 

ingstechnik. (Efficient numerical techniques 

for the a sis of complex microstrip-ant 

and mi p-arrays). 

Diss. (Dr.-Ing). 

G. Splitt. Aug 88, 153p Rept no. DLR-FB--90-53 

In German. 





Efficient numerical techniques to calculate microstrip- 
antennas and microstrip-arrays are presented. Several 
esign parameters such as input-impedance, band- 
width etc. of microstrip-structures with arbitrary shape 
embedded in multilayered dielectric are obtained. 
More complex feed-methods and the behavior of 
stacked microstrip-antennas are examined. The effi- 
cient analysis of the mutual coupling of an array of mi- 
crostrip-antennas is also included. Accuracy of the 
tally (ong), (TIBs RA 497(00-59)) (Copyright fe) 1991 
; is , -53). yright (c) 1991 

by Lis Cietion no. 91:000927.) . 
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TIB/A91-00932/GAR PC E09 
Technische Hochschule Aachen (Germany, F.R.). Inst. 
fuer Geometrie und Praktische Mathematik. 

Smooth factorization of matrix valued functions 
and their derivatives. 

P. Kunkel, and V. Mehrmann. Dec 90, 17 

Aachen Technische Hochschule, Institut fuer Geome- 
trie und Praktische Mathematik. Bericht, no. 63. 


In this paper we study the numerical factorization of 
matrix valued functions in order to apply them in the 
numerical solution of differential algebraic equations 
with time varying coefficients. The main difficulty is to 
obtain smoothness of the factors and a numerically ac- 
cessible form of their derivatives. We show how this 
can be achieved without numerical differentiation if the 
derivative of the given matrix valued function is known. 
These results are then applied in the numerical solu- 
tion of differential algebraic Riccati equations. For this 
a numerical algorithm is given and its properties are 
demonstrated a3 numerical example. (orig.). (TIB: 
RN 8680(63).) (Copyright (c) 1991 by FIZ. Citation no. 
91:000932.) 


159,348 

TIB/A91-00933/GAR PC E09 
Technische Univ. Muenchen (Germany, F.R.). Sonder- 
forschungsbereich 342 - Methoden und Werkzeuge 
fuer die Nutzung Paralleler Rechnerarchitekturen. 
Reachability in rev Free-Choice System. 

J. Desel, and J. Esparza. Jun 90, 35p Rept nos. 
TUM-I--9023, SFB-342--11/90-A 


The reachability problem for Petri Nets can be stated 
as follows: pee a marked Petri Net (N, M sub 0 ) and 
a marking M of N, does M belong to the state space of 
(N, M sub 0 ). We give a structural characterisation of 
reachable states for a subclass of marked Free Choice 
Nets. The nets of this subclass are those enjoyin 
three properties (liveness, boundedness, reversibility 
which are frequently part of the specification of reac- 
tive systems. We show that the reachability problem 
for this subclass can be solved in polynomial time in 
the size of the net. (orig.). (TIB: RN 7878(9023).) 
(Copyright (c) 1991 by FIZ. Citation no. 91:000933.) 
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TIB/A91-00935/GAR PC E 
Bonn Univ. (Germany, F.R.). Forschungsinstitut fuer 
Diskrete Mathematik. 

Faces of submodular functions and related topics. 
N.N. Pisaruk. Dec 89, 16p 

Bonn Universitaet, Forschungsinstitut fuer Diskrete 
Mathematik, Institut fuer Oekonometrie und Oper- 
ations Research. Report, no. 89615-OR. 


There are several different polyhedra that can be natu- 
rally associated with a submodular function. In this 
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paper we study the structure of faces of yet another 
—— associated with submodular functions. 

his polyhedron is the feasible domain of a linear pro- 

ram that is equivalent to the problem of submodular 
unciton minimization. We also solve a submodular 
problem which has an ey to continuous variation- 
al problems. Applications of this problem to approxi- 
mation of some scheduling problems are considered. 
The worst case analysis of the approximation is given 
as well. (orig) (TIB: RN 4052(89615-OR).) (Copyright 
(c) 1991 by FIZ. Citation no. 91:000935.) 
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TIB/A91-00936/GAR PC E 
Bonn Univ. (Germany, F.R.). Forschungsinstitut fuer 
Diskrete Mathematik. 

Computational complexity of Seidel’s switching. 

J. Kratochvil, J. Nesetril, and O. Zyka. Aug 90, Ld 
Bonn Universitaet, Forschungsinstitut fuer Diskrete 
Mathematik, Institut fuer Oekonometrie und Oper- 
ations Research. Report, no. 90656-OR. 


Given a graph G and a vertex v of G, Seidel’s switching 
of v in G results in making v adjacent to exactly those 
vertices it was nonadjacent to in G, while the rest of G 
remains unchanged. Graphs G and H are called 
switching equivalent if G can be made isomorphic to H 
by a sequential application of Seidel’s switching. When 
P is a graph pro , we consider the following prob- 
iem: S(P) Instance: A graph G. Question: Is G switch- 
ing equivalent to a graph possessing the property P. 
The purpose of this extended abstract is to present 
examples showing that in general, the complexity of 
S(P) is independent on the complexity of P. On the 
other hand, we prove that deciding whether two given 
graphs are switching equivalent is isomorphismcom- 
plete. (orig.). (TIB: RN 4052(90656-OR).) (Copyright (c) 
1991 by FIZ. Citation no. 91:000936.) 
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TIB/A91-00937/GAR PC E09 
Bonn Univ. (Germany, F.R.). Forschungsinstitut fuer 
Diskrete Mathematik. 

— pre-processing algorithm for setup optimi- 
zation. 


A. Faigle. Aug 89, 6p 

Bonn Universitaet, Forschungsinstitut fuer Diskrete 
Mathematik, Institut fuer Oekonometrie und Oper- 
ations Research. Report, no. 89589-OR. 


A pre-processing algorithm for setup optimization in 
general ordered sets is proposed. Moreover, the class 
of weakly cycle-free orders is introduced. All orders in 
this class are Dilworth optimal. Cycle-free orders and 
bipartite Dilworth optimal orders are proper subclases. 
The algorithm allows gr setup optimization in 
cycle-free orders and coincides with the algorithm of 
Syslo et al. (1987) in the class of bipartite orders. 
(ori 7 (TIB: RN 4052(89589-OR).) (Copyright (c) 1991 
by FIZ. Citation no. 91:000937.) 
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TIB/A91-00938/GAR PC Ei 
Bonn Univ. (Germany, F.R.). Forschungsinstitut fuer 
Diskrete Mathematik. 

New properties of perfectly orderable graphs and 


rene perfect graphs. 
pod ioang, F. Maffray, and M. Preissman. May 90, 


Bonn Universitaet, Forschungsinstitut fuer Diskrete 
Mathematik, Institut fuer Oekonometrie und Oper- 
ations Research. Report, no. 90641-OR. 


We establish a property of minimal non-perfectly or- 
derable graphs, and use this property to generate a 
class of perfectly orderable graphs which strictly con- 
tains all brittle graphs. This class is characterized by 
the existence, in each induced subgraph, of a vertex 
which is either the endpoint of no P sub 4 , or the mid- 
point of no P sub 4, or the mid-point of exactly one P 
sub 4 and the endpoint of exactly one P sub 4. Asa 
consequence, we show that the number of P sub 4 ‘s 
in a minimal non-perfectly orderable graph is at least 
3/4n, where n is the number of vertices of the graph. 
Similar results are obtained for ty td perfect graphs. 
(orig.). (TIB: RN 4052(90641-OR).) (Copyright (c) 1991 
by FIZ. Citation no. 91:000938.) 
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TIB/A91-00939/GAR PC E09 
Karlsruhe Univ. (Germany, F.R.). Fakultaet fuer Infor- 


matik. 

Weakly semirecursive sets and R.E. orderings. 

M. Kummer, and F. Stephan. Dec 90, 18p 

Karlsruhe Universitaet, Fakultaet fuer Informatik. In- 
terner Bericht, no. 34/90. 


Jockusch and Owings (1990) defined the notions 
weakly semirecursive and semi-r.e. as common gener- 
alizations of semirecursive and r.e. They proved some 
basic properties of these notions and posed several 
questions. We will continue this investigation and 
answer most of their questions by utilizing a fruitful 
connection between weakly semirecursive sets and 
r.e. partial orderings. First, we generalize the classical 
results of Appel and McLaughlin that a set MC omega 
is semirecursive if M is initial segment of a recursive 
linear ordering, and prove that a set M C omega is 
weakly semirecursive if M is initial segment of an r.e. 
partial ordering. Previous constructions of weakly se- 
mirecursive sets are discussed in the light of r.e. order- 
ings. The general framework of r.e. partial tree order- 
—s introduced to investigate the degrees of various 
subclasses of weakly semirecursive sets. (orig.). (TIB: 
RA 2045(1990,34).) (Copyright (c) 1991 by FIZ. Cita- 
tion no. 91:000939.) 
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TIB/A91-00940/GAR PC E09 
Bonn Univ. (Germany, F.R.). Forschungsinstitut fuer 
Diskrete Mathematik. 

Counting bichromatic evolutionary trees. 

P.L. Erdoes, and L.A. Szekely. Nov 90, 8p 

Bonn Universitaet, Forschungsinstitut fuer Diskrete 
Mathematik, Institut fuer Oekonometrie und Oper- 
ations Research. Report, no. 90666-OR. 


We give a short and transparent bijective proof to the 
bichromatic binary tree theorem of Carter, Hendy, 
Penny, Szekely and Wormald ((CHPSW)) on the 
number of bichromatic evolutionary trees. The proof 
simplifies M.A. Steel’s proof ((ST)). (orig.). (TIB: RN 
4052(90666-OR).) (Copyright (c) 1991 by FIZ. Citation 
no. 91:000940.) 
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TIB/A91-00941/GAR PC E09 

Bonn Univ. (Germany, F.R.). Forschungsinstitut fuer 

Diskrete Mathematik. 

—— study of the job-shop scheduling 
roblem 


. Applegate, and W. Cook. Jul 90, 22p 
Bonn Universitaet, Forschungsinstitut fuer Diskrete 
Mathematik, Institut fuer Oekonometrie und Oper- 
ations Research. Report, no. 90654-OR. 


The job-shop scheduling problem is a notoriously diffi- 
cult problem in combinatorial optimization. fone 
even modest sized instances remain computationally 
intractable, a number of important algorithmic ad- 
vances have been made in recent years by Adams, 
Balas, and Zawack; Carlier and Pinson; Lageweg, Len- 
stra, and Rinooy Kan; and others. Making use of a 
number of these advances, we have designed and im- 
plemented a new heuristic procedure for finding 
schedules, a cutting-plane method for obtaining lower 
bounds, and a combinatorial branch and bound algo- 
rithm. Our optimization procedure, combining the heu- 
ristic method and the combinatorial branch and bound 
algorithm, solved the well-known 10 . 10 problem of 
Muth and Thompson in under 7 minutes of computa- 
tion time on a Sun Sparcstation 1. (orig.). (TIB: RN 
4052(90654-OR).) (Copyright (c) 1991 by FIZ. Citation 
no. 91:000941.) 


159,356 


TIB/A91-00942/GAR PC E 
Bonn Univ. (Germany, F.R.). Forschungsinstitut fuer 
Diskrete Mathematik. 

Colouring and knot polynomials. 

D.J.A. Welsh. 1990, 20p 

Bonn Universitaet, Forschungsinstitut fuer Diskrete 
Mathematik, Institut fuer Oekonometrie und Oper- 
ations Research. Report, no. 90664-OR. 


These lectures will attempt to explain a connection be- 
tween the recent advances in knot theory using the 
Jones and related knot polynomials with classical 
eg in combinatorics and statistical mechanics. 

he difficulty of some of these problems will be ana- 
lysed in the context of their computational complexity. 
In particular we shall discuss colourings and group 
valued flows in graphs, knots and the Jones and Kauff- 
mann polynomials, the Ising, Potts and percolation 
problems of statistical physics and computational 
complexity of the above problems. (orig.). (TIB: RN 
4052(90664-OR).) (Copyright (c) 1991 by FIZ. Citation 
no. 91:000942.) 
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AD-A237 418/9/GAR PC A03/MF A01 
Stanford Univ., CA. Systems Optimization Lab. 
Primal-Dual Methods for Linear Programming. 
Technical rept. 

P. E. Gill, W. Murray, D. B. Ponceleon, and M. A. 
Saunders. May 91, 24p Rept no. SOL-91-3 

Contract N00014-90-J-1242 


Many interior-point methods for linear programming 
are based on the properties of the logarithmic barrier 
function. We first give a convergence proof for the 
(primal) projected Newton barrier method. We then 
analyze three types of barrier method that can be cate- 
gorized as primal, dual and primal-dual. All three ap- 
proaches may be derived from the application of New- 
ton’s method to different variants of the same system 
of nonlinear equations. A fourth variant of the same 
equations leads to a new primal-dual algorithm. In 
each of the methods discussed, covergence is demon- 
strated without the need for a nondegeneracy assump- 
tion. In particular, convergence is establis for a 
primat-dual algorithm that allows a different step in the 
primal and dual variables. Finally, we describe a new 
method for treating free variables. 


159,358 

AD-A237 878/4/GAR PC A03/MF A01 

pas Pewter Univ., Pittsburgh, PA. Graduate 

School of Industrial Administration. 

Exact Two-Matching Based Branch and Bound Al- 

= for the Symmetric Traveling Salesman 
lem. 


Research rept. 

D. L. Miller, J. F. Pekny, and G. L. Thompson. Feb 
91, 13p Rept nos. MSRR-566, WP-1991-21 

Contract N00014-85-K-0198 

Prepared in cooperation with du Pont de Nemours (E. 
|.) and Co., bie wry we DE., and Purdue Univ., Lafay- 
ette, IN. School of Chemical Engineering. 


An algorithm is described for the symmetric traveling 
salesman problem (TSP) based on a bipartite two- 
matching lower bounding technique. The lower bound 
is strengthened by using the bipartite two-matching as 
the basis for a heuristic algorithm for the dual of integer 
two-matching.. We use this dual as a lower bound for 
the symmetric traveling salesman problem in a branch 
and bound algorithm. Results are presented for 
random symmetric TSPs with up to 3000 cities. On Eu- 
clidean problems the two-matching bound is weaker 
than on random problems and algorithm performance 
deteriorates as a result. The algorithm successfully 
solves 11 of 15 Euclidean problems from the literature 
with sizes ranging from 17 to 99 cities. 


159,359 

N91-25383/1/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Camera Placement in Integer Lattices (Extended 


bstract). 
M. Pocchiola, and E. Kranakis. cSep 90, 15p CWI- 
CS-R9047, ETN-91-99377 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


Techniques for studying an art gallery problem (the 
camera placement problem) in the infinite lattice (L sup 
d) of d = of integers are considered. A lattice point 
Ais visible from a camera C positioned at a vertex of (L 
sup d) if A does not equal C and if the line segment 
joining A and C crosses no other lattice vertex. By 
using a combination of probabilistic, combinatorial op- 
timization and algorithmic techniques the position they 
must occupy in the lattice (L sup d) in the order to 
maximize their visibility can be determined in polynomi- 
al time, for any given number s less than or equal to (5 
sup d) of cameras. This improves previous results for s 
less than or equal to (3 sup d). 


PC A03/MF A01 
Aeronautics and Space Administration, 


159,360 
N91-25741/0/GAR 
National 
Hampton, VA. Langley Research Center. 


Model Reduction 
Markov Reliability 
Error Bound. 

A. L. White, and D. L. Palumbo. May 91, 11p NAS 
1.60:3089, L-16862, NASA-TP-3089 

Presented at the Annual Reliability and Maintainability 
Symposium, 1990. 


Semi-Markov processes have proved to be an effec- 
tive and convenient tool to construct models of sys- 


Trimming for a Class of Semi- 
lodels and the Corresponding 


tems that achieve reliability by redundancy and recon- 
figuration. These models are able to depict complex 
system architectures and to capture the dynamics of 
fault arrival and system recovery. A disadvantage of 
this approach is that the models can be extremely 
large, which poses both a model and a computational 
problem. Techniques are needed to reduce the model 
size. Because these systems are used in critical appli- 
cations where failure can be expensive, there must be 
an analytically derived bound for the error produced by 
the model reduction technique. A model reduction 
technique called trimming is presented that can be ap- 
plied to a popular class of systems. Automatic model 
generation programs were written to help the reliability 
analyst produce models of complex systems. This 
method, trimming, is easy to implement and the error 
bound easy to compute. Hence, the method lends 
itself to inclusion in an automatic model generator. 


159,361 

N91-25751/9/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Dual Decomposition of Single-Machine Scheduling 


Problems. 

S. L. Vandevelde. cMay 90, 16p CWI-BS-R9009, 
ETN-91-99349 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


A framework for Langrangian duality theory for single 
machine scheduling with minsum objectives is pro- 
posed, which induces a dual decomposition of such 
problems. The dual decomposition method offers 
promising opportunities for the design of approxima- 
tive and enumerative algorithms. The method is devel- 
oped through analysis of the problem of minimizing the 
total weighted completion time subject to precedence 
constraints. 


159,362 

N91-25752/7/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Combinatorics in Operations Research. 

A. W. J. Kolen, and J. K. Lenstra. cSep 90, 34p CWI- 
BS-R9024, ETN-91-99353 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


A collection of examples of the use of combinatorial 
techniques in practical decision situations is present- 
ed. The emphasis is on the description of real world 
problems, the formulation of mathematical models, 
and the development of algorithms for their solution. 
Related models and applications are surveyed. 


159,363 

N91-25753/5/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
New Lower Bound Approach for Single-Machine 
Multicriteria Scheduling. 

J. A. Hoogeveen, and S. L. Vandevelde. cSep 90, 
11p CWI-BS-R9026, ETN-91-99355 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


The concept of maximum potential improvement has 
played an important role in computing lower bounds 
for single machine scheduling problems with com) 

ite objective functions that are linear in the job comple- 
tion times. A method for lower bound computation 
called objective splitting is introduced. The method is 
shown to dominate the maximum potential improve- 
ment method in terms of speed and quality. 


Statistical Analysis 


159,364 

AD-A237 602/8/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 
Exploration of an Alternative to Acceptance Sam- 


fom 
aster thesis. 
C. A. Hammons. Jun 90, 60p 


This thesis considers the problem of evaluating a pro- 
ducer’s program in statistical process control, from the 
standpoint of the consumer. A model is postulated re- 
flecting the variability in proportion nonconforming of a 
process and the characteristics of the final control 
chart in the process. From this, the steady-state solu- 
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tion to a Markov chain is used to find the output pro- 
portion nonconforming of the process. 


159,365 

AD-A237 626/7/GAR PC A03/MF A01 
Stanford Univ., CA. Dept. of Statistics. 

Confidence for the Median Survival Time as 
a Function of the Covariates in the Cox Model. 
Technical rept. 

D. Burr, and H. Doss. 25 Jun 91, 38p Rept no. TR- 


443 
Contract N00014-89-J-1627 


The proportional hazards model of Cox (1972) speci- 
fies that the hazard rate for an individual with covariate 
vector x is a certain equation where beta sub o is a 
vector of unknown-regression coefficients and 
lambda, the underlying baseline hazard rate, is an un- 
known and unspecified nonnegative function. In most 
cases where this model is used, interest centers on the 
estimation of beta sub o. However, it is often also very 
useful to investigate the effect of the covariates on the 
median (or some other fixed quantile) of the survival 
time. 


159,366 

AD-A237 790/1/GAR PC A02/MF A01 
California Univ., Riverside. 

Study of Various Problems in Statistical Planning. 
Final rept. 15 Dec 87-14 Dec 90. 

S. Ghosh. 14 Dec 90, 6p AFOSR-TR-91-0547 

Grant AFOSR-88-0092 


The research done under the Grant AFOSR-88-0092 
during the period December 1989 - December 1990 
are (1) efficiency of connected binary block design 
when a single observation is unavailable (2) determi- 
nation of optimal experimental conditions using disper- 
sion main effects and interactions of factors in replicat- 
ed factorial experiments (3) main effect plans with an 
additional search property for certain factorial experi- 
ments. 


159,367 
AD-A237 847/9/GAR PC A02/MF A01 
Northern Illinois Univ., De Kalb. Dept. of Mathematical 


Sciences. 
—- of Nongaussian, Nonlinear Time Series 
with 


ong-Memory. 
Final rept. 30 Sep 88-31 Mar 91. 
M. Pourahmadi. 31 Mar 91, 69 AFOSR-TR-91-0617 
Grant AFOSR-88-0284 


The project has been concerned with statistical analy- 
sis of certain time series and stochastic signals that 
are unusual, in that they have long memory and are 
nonGuassian. Standard statistical procedures, such as 
the Box Jenkins procedure which presumes Guassian- 
ity and short range , when applied to 
these series will certainly produce inferior and subopti- 
mal results. The PI pursued two approaches to ad- 
dress the twin problems of long memory and nonGuas- 
sianity. The first — is rather general and it uses 
the setup of the Kolmogorov Wiener prediction theory 
of stationary processes. The second approach is more 
specific and it uses a random coefficient stochastic dif- 
ference equation, which has a stationary solution with 
long memory and nonGuassian marginal simulating 
time series data with aforementioned properties. Such 
simulated data are used in verifying empirically the 
more general results obtained via the first approach. 


159,368 
AD-A237 850/3/GAR PC A02/MF A01 
Missouri Univ.-Rolla. Dept. of Mathematics and Statis- 


tics. 

Reliability Assessment for One-Shot Devices 
Based on R Samples. 

Final rept. 1 Jun 84-31 May 88. 

L. J. Bain, and M. Engelhardt. 31 May 88, 8p 
AFOSR-TR-91-0618 

Grant AFOSR-84-0164 


The research findings during this grant period fall into 
two categories. The first category includes methods 
for repairable systems where repeated failures are 
modeled by either a nonho s Poisson proc- 
ess or else a compound nonhomogeneous Poisson 
process. The second category includes methods for 
nonrepairable Ey Papers in this second category 
are often useful in the analysis of repairable systems 
when applied to first-failure data. Such an analysis is 
often useful in the preliminary analysis of repairable 
systems when only early failure data is available. 
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159,369 
DE91013522/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Comparison of four methods for aggregating judg- 
ments from multiole experts. 

J. M. Booker, and R. R. Picard. 1991, 38p LA-UR-91- 
1512, CONF-9108100-2 

Contract W-7405-ENG-36 

American Statistical Association (ASA) annual meet- 
ing, Atlanta, GA (USA), 18-22 Aug 1991. Sponsored by 
Department of Energy, Washington, DC. 


This report describes a study that compares four differ- 
ent methods for aggregating expert judgment data 
given from multiple experts. These experts need not 
be a random sample of available experts. The experts 
estimate the same unknown parameter value. Their 
estimates need not be a representative set of sample 
values from an underlying distribution whose mean is 
an unknown parameter, (theta). However, it is desired 
to combine the experts’ estimates into a single aggre- 
gation estimate to reflect their amount of available 
knowledge about the unknown parameter. Many differ- 
ent aggregation estimators and methods have been 
proposed in the literature. However, few have been 
used, tested, or compared. Four different methods are 
chosen for this study which have been used or pro- 
posed for use in NRC studies. The set represents a 
cross section of the various types of methods. The re- 
sults of this study do not indicate the use of any one 
method over another. Methods requiring minimal deci- 
sion maker input are sensitive to the biases in the ex- 
perts’ responses. For these methods, there is no 
mechanism to adjust the experts’ estimates to account 
for any known biases in the expert population such as 
optimism or pessimism. The results of this study indi- 
cate that these methods tend to perform poorly in all 
but the most ideal cases. Conversely, methods requir- 
ing extensive decision maker inputs are sensitive to 
misspecification. These methods perform poorly 
unless complete information is known about all the ex- 
perts. That is, the decision maker’s input parameters 
must nearly equal the actual values. (ERA citation 
16:022351) 


159,370 

N91-25742/8/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Bootstrapping U-Quantiles. 

R. Heimers, P. Janssen, and N. Veraverbeke. cJul 
90, 11p CWI-BS-R9021, ETN-91-99350 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. Presented at the 214TH Ims 
Meeting, East Lansing, Mi, 15-16 May 1990. 


The asymptotic consistency of the bootstrap approxi- 
mation for generalized quantiles of U statistic structure 
(U quantiles for short) is established. The same 
method of proof also yields the asymptotic accuracy of 
the bootstrap approximation in this case. Aplications to 
location and spread estimators, such as the classical 
sample quantile, the Hodges-Lehmann estimator of lo- 
cation and a spread estimator proposed by Bickel and 
Lehmann are given. The method of proof for the as- 
ymptotic consistency relies on an idea of Sheehy and 
Wellner (1988), who treat the sample median. 


159,371 

N91-25745/1/GAR PC A03/MF A01 

Mathematisch opted a (Netherlands). 
Order imality o ular Projective Es- 

timators, Part 1. od me 

K. E. Dzhaparidze, and P. C. Spreij. cOct 90, 21p 

CWI-BS-R9029-FT-1, ETN-91-99358 

Sponsored by Netherlands Organization for the Ad- 

vancement of Research. 


In the partially specified statistical models the class of 
regular estimators having linear representation is de- 
fined, and the best among them is sought in the sense 
of asymptotic second order characteristics. The best 
estimator is called projective, as it is defined by taking 
certain projections of scoring functions. In the special 
case of fully (or partially) specified models it coincides 
asymptotically with the maximum (partial) likelihood 
estimator, in signal plus noise models with the Gauss- 
Markov estimator, and finally in time series models 
with the so called Gaussian estimator. Thus the unified 
approach is suggested for determining optimal estima- 
joa ta different statistical models usually separately 
eated. 
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N91-25747/7/GAR 


178 VOL. 91, No. 21 


PC A03/MF A01 


Mathematisch Centrum, Amsterdam (Netherlands). 
Iterative Estimators. 

K. E. Dzhaparidze. cDec 90, 30p CWI-BS-R9036, 
ETN-91-99363 

Sponsored by Netherlands Organization for the Ad- 
vancement of Research. Presented at the Iterative 
Procedures in Statistics Seminar, 3 Apr. 1990. 


Optimal recommendations for drawing statistical infer- 
ence about unknown parameters are usually based on 
optimization of some criterion function (e.g., likelihood, 
least squares, etc.). This optimization is then carried 
out over all admissible values of parameters, so an un- 
constrained global optimum is sought. Typically the cri- 
terion function is taken asymptotically quadratic, as 
sample size increases, of the parameter value. Meth- 
ods developed in numerical analysis (quasi-Newton or 
conjugate gradient methods or rather their appropriate 
stochastic modifications) which possess the so called 
quadratic termination property are applied to these op- 
timization problems: the minimum of a quadratic func- 
tion is found in at most d iterations where d is the 
number of unknowns. As applied to an asymptotically 
quadratic criterion function, such methods lead to as- 
ymptotically efficient estimators for a d dimensional 
parameter in at most d iterates. 


General 


159,373 
DE91014005/GAR 
Argonne National Lab., IL. 
Automated reasoning contributes to mathematics 
and logic. 

L. Wos, S. Winker, W. McCune, R. Overbeek, and E. 
Lusk. 1990, 25p ANL/CP-72570, CONF-900765-2 
Contract W-31109-ENG-38 

Computer Aided Deduction Conference (CADE), Kai- 
sersiautern (Germany, F.R.), 23-27 Jul 1990. Spon- 
sored by Department of Energy, Washington, DC. 


In this article, we present some results of our research 
focusing on the use of our newest automated reason- 
ing program OTTER to prove theorems from Robbins 
algebra, equivalential calculus, implicational calculus, 
combinatory —_ and finite semigroups. Included 
pene gh results are answers to open questions and 
new shorter and less complex proofs to know theo- 
rems. To obtain these results, we relied upon our usual 
paradigm, which heavily emphasizes the role of de- 
modulation, subsumption, set of support, weighting, 
paramodulation, hyperresolution, and UR-resolution. 
Our position is that all of these components are essen- 
tial, even though we can shed little light on the relative 
importance of each, the coupling of the various com- 
ponents, and the metarules for making the most effec- 
tive choices. Indeed, without these components, a pro- 
gram will too often offer inadequate control over the 
redundancy and irrelevancy of deduced information. 
We include experimental evidence to support our posi- 
tion, examples producing success when the paradigm 
is employed, and examples producing failure when it is 
not. In addition to providing evidence that automated 
reasoning has made contributions to both mathemat- 
ics and logic, the theorems we discuss also serve 
nicely as challenge problems for testing the merits of a 
new idea or a new program and provide interesting ex- 
amples for comparing different paradigms. 14 refs. 


PC A03/MF A01 
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DE91014709/GAR 
Lawrence Berkeley Lab., CA. 
Computing minimal surfaces via level set curva- 
ture flow. 

Thesis (Ph.D). 

D. L. Chopp. May 91, 76p LBL-30685 

Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


Given a finite union (Gamma) of fixed closed curves in 
R(sup 3), there is an associated problem of finding a 
surface with mean curvature zero which has (Gamma) 
as its boundary. In this paper, a new approach to nu- 
merically solving this minimal surface problem is intro- 
duced. The surface is represented as a level set of a 
global function (Phi): R(sup 3) (yields) R. The surface 
evolves according to mean curvature flow until a 
steady state solution is achieved. A new system of in- 
terpolatory boundary conditions are used to maintain 
the connection between the moving surface and the 
fixed boundary contour. 


PC A05/MF A01 
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N91-25577/8/GAR 
(Order as N91-25571/1/GAR, PC = o3) 


Sydney Univ. (Australia). Dept. of Physiology. 

Three Hierarchies in wag 1 ee Fiber Classifi- 
cation Allotype, Isotype an notype. ; 

J. F. Y. Hoh, S. Hughes, G. Hugh, oat Pozgaj. May 
91, 12 

In NASA. Lyndon B. Johnson Space Center, Spacelab 
Life Sciences 1: Reprints of Background Life Sciences 
Publications p 194-205 (See N91-25571 17-52). 


Immunocytochemical analyses using specific anti- 
myosin antibodies of mammalian muscle fibers during 
regeneration, development, and after denervation 
have revealed two distinct myogenic components de- 
termining fiber phenotype. The jaw-closing muscles of 
the cat contain superfast fibers which express a 
unique myosin not found in limb muscles. When super- 
fast muscle is transplanted into a limb muscle bed, re- 
generating myotubes synthesize superfast myosin in- 
dependent of innervation. Reinnervation by the nerve 
to a fast muscle leads to the expression of superfast 
and not fast myosin, while reinnervation by the nerve 
to a slow muscle leads to the expression of a slow 
myosin. When limb muscle is transplanted into the jaw 
muscle bed, only limb myosins are synthesized. Thus 
jaw and limb muscles belong to distinct allotypes, each 
with a unique range of phenotype options, the expres- 
sions of which may be modulated by the nerve. Pri- 
mary and secondary myotubes in developing jaw and 
limb muscles are observed to belong to different cate- 
gories characterized by different patterns of myosin 
gene expression. By taking into consideration the pat- 
tern of myosins synthesized and the changes in fiber 
size after denervation, 3 types of primary (fast, slow, 
and intermediate) fibers can be distinguished in rat fast 
limb muscles. All primaries synthesize slow myosin 
soon after their formation, but this is withdrawn in fast 
and intermediate primaries at different times. After 
neonatal denervation, slow and intermediate primaries 
express slow primaries hypertrophy with other fibers 
atrophy. In the mature rat, the number of slow fibers in 
the EDL is less than the number of slow primaries. 
Upon denervation, hypertrophic slow fibers matching 
the number and topographic distribution of slow pri- 
maries appear, suggesting that a subpopulation of the 
slow primaries acquire the fast phenotype during adult 
life, but reveal their original identity as slow primaries in 
response to denervation by hypertrophying and syn- 
thesizing slow myosin. It is proposed that within each 
muscle allotype, the various isotypes of primary and 
secondary fibers are myogenically determined, and 
are derived from different lineage of myoblasts. 


Biochemistry 
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AD-A237 207/6 Not available NTIS 
School of Aerospace Medicine, Brooks AFB, TX. 

No Evidence for Microwave Attenuation of Etha- 
nol-Induced Interaction with Noradrenergic Neur- 
otransmitter Systems. 

Final rept. Mar 88-Sep 90. 

B. J. Klauenberg, J. H. Merritt, and J. Jauchem. Feb 
91, 5p Rept no. USAFSAM-LTR-89-2 

Availability: Pub. in Health Physics, v60 n2 p282-284 
Feb 91. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 
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AD-A237 282/9 Not available NTIS 
NATO Advanced Study Inst., Brussels (Belgium). 





Serine Proteases and Their Serpin Inhibitors in the 
Nervous System, Regulation in Development and 
3 —_— and Malignant Disease. Volume 


B. W. Festoff. 1 Jan 90, 382p 
Availability: Plenum Press, 233 mo | st., New York, 
NY 10013. No copies furnished by DTIC/NTIS. 


A NATO Advanced Research Workshop was held on 
the topic of the possible roles and regulation of serine 
proteases and their high molecular weight inhibitors, 
the serpins, in the nervous system. Some of the topics 
covered in this workshop include: Biochemistry and 
cell biology; Thrombin structural regions in determining 
bioregulatory functions; Main components of the fibrin- 
olytic system (i.e. plasmin); Inhibitors of the fibrinolytic 
system; Regulation and control of physiological fibrino- 
lysis; A key molecule dictating and regulating surface 
plasmin formation; Regulation of tissue plasminogen 
activator secretion from human endothelial cells, 
Thrombin disintegrates cell surface urokinase focal 
adhesion plaques and decreases cell extension; The 
heparin binding site and activation of protease nexin 1; 
Peptide hydrolases; Fibroblasts accelerate the inacti- 
vation of thrombin by PNI; Fibroblasts block the ability 
of PNI to inactivate urokinase and plasmin; Use of pro- 
tein chemistry and molecular biology to determine 
interaction areas between proteases and their inhibi- 
tors; Signal transduction chains involved in the control 
of the fibrinolytic enzyme cascade; Structure of the 
human protease nexin gene and expression of recom- 
binant forms of PNI; Serine proteases in the nervous 
system; and Serpins in degenerative and malignant 
neurologic diseases. 


159,378 

AD-A237 453/6/GAR PC A03/MF A01 
Illinois Univ. at Chicago Circle. 

Neurotransmitter Supression of the In Vitro Gen- 
eration of a Cytotoxic T-Lym ie Response 
against the Syngeneic MOPC-315 Plasmacytoma. 
J. M. Cook-Mills, M. Mokyr, R. L. Perlman, and D. A. 
Chambers. 1991, 37p 


The effects of norepinephrine and related molecules 
on the generation of antitumor cytotoxic activity were 
determined. Cytotoxic activity was generated by cocul- 
ture of normal spleen lymphocytes from BALB/c mice 
with syngeneic MOPC-315 plasmacytoma cells and 
was assayed by the Cr release assay. At concentra- 
tions of 100 micrograms, the catecholamines norepin- 
ephrine, epinephrine, isoproterenol and dopamine in- 
hibited the development of cytotoxic activity by 50- 
90%. However, at concentrations of 0.1 to 1 micro- 
grams orepinephrine but not the other catechola- 
mines enhanced the generation of cytotoxicity. 
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AD-A237 465/0/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. 

Effect of Neurotransmitters on the Activation of 
Murine Lymph es in Vitro. 

J. M. Cook-Mills, R. Hayden, R. L. Perlman, and D. 
A. Chambers. 1990, 33p 


The effects of norepinephrine and related agonists on 
lymphocyte activation were studied. BALB/c murine 
spleen and thymus cells were stimulated by mitogens 
or antigens, and DNA synthesis was measured by the 
incorporation of (3H)thymidine into DNA. Norepineph- 
rine, epinephrine, isoproterenol, and dopamine inhibit- 
ed the activation of spleen and thymus cells by con- 
canavalin A, a T-cell specific mitogen, and the activa- 
tion of spleen cells from normal and nude mice by lipo- 
polysaccharide, a T-independent B-cell specific mito- 
gen. Norepinephrine also inhibited the activation of 
spleen lymphocytes by interleukin-2 and by the B-cell 
antigen, dextran sulfate. 
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AD-A237 613/5/GAR PC A03/MF A01 

— Univ. at Chicago Circle. Periodontal Research 
inter. 

Interactions of Neuromodulators with Cells of the 

Immune System. 

Final rept. 1 Nov 86-31 Oct 89. 

D. A. Chambers. 20 Jun 91, 14p 

Contract N00014-87-K-0027 


The long term goal of this project has been to define 
and explain mechanistically, interactions of the 
immune system with molecules related to ‘biological 
stress’. During the tenure of this proposal, we demon- 
strated that norepinephrine (NE) can inhibit both T and 
B cell activation by mitogens, antigen, and interleukin 


2. The use of a clonally derived T cell lymphoma, the 
S49 cell, and S49 cell mutants unable to synthesize 
cyclic AMP (AdCy) or utilize the cyclic AMP-dependent 
protein kinase (PKA) revealed that NE effects required 
the presence of a functioning cyclic AMP/protein 
kinase A system. Examination of the NE-mediated 
down regulation of the Thy-1 gene revealed that NE 
modulation occurs at mRNA transcription and requires 
the presence of a functional cyclic AMP protein kinase. 


159,381 

AD-A237 650/7/GAR PC A03/MF A01 
Illinois Univ. at Chicago Circle. 

Neurotransmitter Suppression of the In Vitro Gen- 
eration of the Cytotoxic T-Lymphocyte Response 
Against Syngeneic MOPC-315 iomas by 
Spleen Cells from Melphalan-Cured MOPC-315 
Tumor Bearers (Catecholamine Inhibition of 
Tumor Immunity Following were 

J. M. Cook-Mills, M. Mokyr, R. L. Perlman, D. A. 
Chambers, and J. P. Kennedy. 1991, 41p 


The effects of the ‘stress’-related mediator norepin- 
ephrine and related compounds on the generation of 
anti-tumor cytotoxic activity by spleen cells from mel- 
phalin-cured MOPC-315 tumor bearing mice were de- 
terrmined. Cytotoxic activity was generated by cocul- 
ture of spleen lymphocytes from melphalin-cured 
MOPC-315 tumor bearing BALB/c mice with syngen- 
eic MOPC-315 plasmacytoma cells and was assayed 
by the Cr release assay. At concentrations of 50-100 
uM, the catecholamines, norepinephrine, epinephrine, 
and isoproterenol, and the non-catecholamine, dopa- 
mine inhibited the development of cytotoxic activity by 
30-96%. Generation of anti-MOPC-315 cytotoxicity 
= not significantly affected by serotonin or carba- 
chol. 


159,382 

AD-A237 733/1 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Characterization of the Binding of S-Adenosyl-L- 
Methionine to Plasma Membranes of HL-60 
myelocytic Leukemia Cells. 

J. A. Duerre, and R. K. Gordon. 1989, 7p 

Availability: Pub. in Biochimica et Biophysica Acta, 
v985 p211-217 1989. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A237 737/2 Not available NTIS 

Walter Reed Army Inst. of Research, Washington, DC. 

Na(+)-lonophore, Monensin-induced Rise in Cyto- 
lasmic Free Caicium Depends on the Presence of 
xtracellular Calcium in FRTL-5 Rat Thyroid Cells. 

C. Ambroz, H. G. Fein, and R. C. Smaliridge. 1990, 


7p 

Availability: Pub. in Biochimica et Biophysica Acta, 
v1028 p229-235 1990. Available only to DTIC users. 
No copies furnished by NTIS. 


No abstract available. 
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AD-A237 741/4 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Inhibition of N6-(3H)Cyclohexylad ine Binding 
by Carbamazepine. 

R. L. Weir, S. M. Anderson, and J. W. Daly. 1990, 


10p 
Availability: Pub. in Epilepsia, v31 n5 p503-512 1990. 
— only to DTIC users. No copies furnished by 





No abstract available. 
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AD-A237 865/1 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Div. of Medicine. 

Studies of Cobalamin as a Vehicle for the Renal 
Excretion of Cyanide Anion. 

H. L. Williams, D. J. Johnson, J. S. McNeil, and D. G. 
Wright. Jul 90, 8p ee: 
Availability: Pub. in Jnl. of Laboratory and Clinical Med- 
icine, v116 n1 p37-44 Jul 90. Available only to DTIC 
users. No copies furnished by NTIS. 


To examine the ability of hydroxocobalamin (vitamin B 
12a, HO-Cbl) to counteract the toxicity of cyanide by 
promoting the renal excretion of cyanide anion, we 
studied the pharmacokinetics of HO-C61 and cyano- 
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cobalamin (vitamin B12 CN-Cbi) given in high doses to 
dogs. After administration of intravenous bolus doses 
of HO-Cbi and CN-Cbi (5, 10, 25 mg/kg) to female fox- 
hounds, peak plasma concentrations were attained 
within 1 minute, after which the cobalamins disap- 
peared from plasma in a manner consistent with two- 
phase distribution and elimination kinetics. 


159,386 

PB91-165357/GAR 

Norsk Hydroteknisk Lab., Trondheim. 
lenbanken Area Metocean - 


Halt en Study: 
Environmental Data from Haltenbanken. 
K. Torsethaugen. 13 Jul 90, 538p : 
Also pub. as Selskapet for Industriell og Teknisk 
Forskning, Trondheim (Norway) rept. no. STF60- 
A90053. Prepared in cooperation with Selskapet for In- 
dustriell og Teknisk Forskning, Trondheim (Norway). 
Div. of Industrial Mathematics. 


The Oceanographic Data Acquisition Project (ODAP) 
was started in 1980 as a project with Royal po 
Council of Scientific and Industrial Research (NTNF) 
and joint industry funding. The purpose of the ODAP 
project is to provide environmental data from prospec- 
tive offshore oil fields on the Norwegian Continental 
Shelf north of 62N for design and operation of offshore 
constructions. The data shall also provide a base for 
calibration and evaluation of numerical simulation 
models. The measurements under the ODAP program 
will also serve the need for ——— data as re- 
quired by the N ian Maritime Directorate in con- 
nection with the drilling activities on Haltenbanken, 
Traenabanken and Tromsoflaket. The ODAP project is 
organized as a joint Norwegian ocean wave and cur- 
rent measurement project with several participating in- 
stitutions. 


PC E19/MF E19 
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PB91-219303/GAR PC A07/MF A02 
Technische Hogeschool Delft (Netherlands). 
Quantification of 1-D and 2-D Magnetic Resonance 


Doctoral thesis. 

W. W. F. Pijnappel. 5 Feb 91, 135p 

Sponsored by Stichting voor Fundamenteel Onder- 
zoek der Materie, Amsterdam (Netherlands), and Ne- 
derlandse Organisatie voor Zuiver Wetenschappelijk 
Onderzoek, The Hague. 


Contents: 
Sampling Strategies for Magnetic Resonance 


Experiments; SP) 
Non-interactive (Black Box) Quantification 

Methods; a: j 
—— Value Decomposition and 1-D Signal 


‘ocessing; P 

Retrieval of Significant Parameters from Magnetic 
Resonance Signals via SVD; 

Quantitative Analysis of 2-D Magnetic Resonance 
Time Domain Signals; Y 

The Evans-Fischi Approach in 1-D and 2-D signal 
processing (LP/VARPRO); 

Maximum Likelihood Estimation of Poles, 
Amplitudes and Phases from 2-D NMR Time 
Domain Signals; 

Interactive Quantification Methods; 

Maximum Likelihood (ML) Estimation; — , 

Improved Harmonic Retrieval from Noisy Signals 
by invoking Prior Knowledge. 


Botany 
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DE91013232/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Photobiotechnology: Algal hydrogen production 
and photoconductivity of metalized ch 

E. Greenbaum. 1991, 17p CONF-9106192-1 

Contract AC05-840R21400 ; : 
International symposium on new biomaterials and 
global ecology, Tokyo (Japan), 25-27 Jun 1991. Spon- 
sored by Department of Energy, Washington, DC. _ 
Portions of this document are illegible in microfiche 
pr 


Sustained hydrogen photoevolution from Chiamydo- 
monas reinhardtii and C. moewusii was measured 
under an anoxic, CO(sub 2)-containing atmosphere. It 
has been discovered that light intensity and tempera- 
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ture influence the partitioning of reductant between the 
hydrogen photoevolution pathway and the Calvin 
cycle. Under low incident light intensity (1-3 W m(sup 
(minus)2)) or low temperature (approx. O(degrees)C), 
the flow of photosynthetic reductant to the Calvin cycle 
was reduced, and reductant was partitioned to the hy- 
drogen pathway as evidenced by sustained H(sub 2) 
photoevolution. Under saturating light (25 W m(sup 
(minus)2)) and moderate temperature 20 (plus minus) 
5(degrees)C, the Calvin cycle became the absolute 
sink for reductant with the exception of a burst of 
H(sub 2) occurring at light on. A novel photobiophysi- 
cal phenomenon was observed in isolated spinach 
chloroplasts that were metalized by precipitating col- 
loidal platinum onto the surface of the thylakoid mem- 
branes. A two-point irradiation and detection system 
was constructed in which a continuous beam helium- 
neon laser ((lambda) = 632.8 nm) was used to irradi- 
ate the platinized chloroplasts at varying perpendicular 
distances from a single linear platinum electrode in 
pressure contact with the platinized chloroplasts. No 
external voltage bias was applied to the system. The 
key objective of the experiments reported in this report 
was to measure the relative photoconductivity of the 
chloroplast-metal composite matrix. 46 refs., 1 tab. 
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PB91-214528/GAR PC A99 
Biotic Consultants, Inc., Carbondale, IL. 

Field Office Illustrated Guide to Plant Species. 
1991, 621p 

Contract USDA-53-7482-9-65 

Color illustrations reproduced in black and white. 
ene by Soil Conservation Service, Washington, 


The ‘Field Office Illustrated Guide to Plant Species’ is 
a compilation of drawings of wetland plants primarily 
found in the Southern United States, along with infor- 
mation concerning their specific habitat and growth 
seasons. The guide is broken into nine sections, in- 
cluding (1) ferns and horsetails, (2) grasses, (3) 
= (4) other monocots, (5) trees and shrubs, ex- 
cluding woody vines, (6) dicot herbs with some of the 
leaves compound, (7) dicot herbs with most or all of 
the leaves simple and opposite or whorled, (8) dicot 
herbs with most leaves simple and basal or alternate, 
and (9) woody vines. 


159,390 
PBS1-218685/GAR PC A07/MF A02 
Environmental 


| Protection Agency, Denver, CO. 
Region VIII. 


Handbook of Wetland Plants of the Rocky Moun- 
tain Region. 
D. J. Cooper. 1989, 131p 


The booklet is provided as a guide to the botanical 
component of wetland identification in the Rocky 
Mountain —. It is intended to introduce those inter- 
ested in wetland identification to many of the dominant 
and characteristic species and genera in the flora of 
this region. With each ies is a brief description of 
the features most useful for identifying each plant, 
notes on the ecology of the species, synonomy, geo- 
graphic range, and rand on the National Wetlands In- 
ventory lists of the U.S. Fish and Wildlife Service. It is 
not intended to be a comprehensive treatment of the 
wetland flora of the Rocky Mountain a The 
bookiet is illustrated with line drawings of each species 
described, drawn by Kris Meiring. 
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PBS1-218958/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Modeling, Monitoring Systems and Quality 
Assurance. 

Monetizing the Pharmacological Benefits of 
Plants. 


Draft rept. 
P. P. Principe. Apr 91, 46p EPA/600/D-91/142 


Plants have always had a major role in medicine and 
public health, and the ee potential of 
plants has been one of the major reasons for preserv- 
ps ager = While their value has been appreciat- 

in a qualitative sense, national policy-making, which 
relies on benefit-cost analyses, requires a quantitative 
valuation. In addition to its utility in — a basis for 
estimating the economic consequences of the loss of 
biodiversity, the pharmacological potential of plants 
may also be one of the most easily estimated indica- 
tors of ecosystem value. The market value of plant- 
based prescription drugs in the United States in 1990 
is estimated to be $15.5 billion (retail). Given current 
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extinction rates and the estimated likelihood of devel- 
oping new, marketable pharmaceutical products, the 
annual market benefit in the United States expected to 
be foregone as a result of plant extinction is about 
$150 million. The present value in 1991 of the fore- 
gone benefit in 2050 is about $3 billion--which includes 
only market value. Methodological issues related to 
the estimation of the economic value of plant-based 
pharmaceuticals are discussed, and the economic 
value of plant-based anti-cancer drugs is estimated. 


Clinical Chemistry 


159,392 

AD-A237 739/8 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Multi-Laboratory Evaluation of a Scrub Typhus Di- 
agnostic Kit. 

D. J. Kelly, P. W. Wong, E. Gan, C. T. Chye, and D. 
Cowan. 1990, 7p 

Availability: Pub. in American Jnl. of Tropical Medicine 
and Hygiene, v43 n3 p301-307 1990. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 
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AD-A237 090/6 Not available NTIS 
Johns Hopkins Univ., Baltimore, MD. 

ja of Chronic Renal Disease, Hyperten- 
sion, and Infection with a Rat-Borne Hantavirus. 
G. E. Glass, J. E. Childs, A. J. Watson, and J. W. 
LeDuc. 1990, 12p 
Contracts DAMD17-84-C-4015, DAMD17-87-C-7101 
Availability: Pub. in Arch Virol, suppl 1 p69-80 1990. 
= only to DTIC users. No copies furnished by 


We report an association between past infection with 
an indigenous rat-borne hantavirus and chronic renal 
disease, hypertension, and cerebrovascular accidents 
among individuals using the Johns Hopkins Medical In- 
Stitution from January 1986 through October 1988. A 
sample population of 1148 patients receiving quantita- 
tive total urine protein tests was screened for IgM and 
IgG antibodies to three different hantaviruses. Fifteen 
seropositives (1.3%) were found, of which 12 resided 
in inner city Baltimore in areas where tern g See in- 
fected with a hantavirus had been captured. Compari- 
sons of clinical histories for the 15 seropositive people 
and 73 age-sex matched seronegative controls dem- 
onstrated significantly higher rates of chronic renal dis- 
ease (80% vs. 44%), and hypertensive renal disease 
(70% vs. 9%) among seropositive patients. Nearly all 
(14/15) seropositive individuals were clinically hyper- 
tensive, and they were nearly five times more likely to 
have suffered cerebrovascular accidents than serone- 
gative persons. Only one acute illness, consistent with 
rat-borne hantaviral disease, was documented among 
these 15 seropositive individuals. 


159,394 

AD-A237 252/2/GAR 
Uniformed Services Univ. of the Health Sciences, Be- 
thesda, MD. 

Production of Acid-Labile-Alpha Interferon by 
AIDS Patients. 

Final rept. 15 Sep 86-30 Sep 90. 

S. A. Serrate, C. W. Dieffenbach, and R. M. 


PC A03/MF A01 


Friedman. 1 Apr 91, 14p 
Contract MIPR-86MM6511 


Recently, there has been interest in the production of 
IFNs during the course of HIV infections, and in the 
= therapeutic use of IFNs in AlDS-associated 

aposi sarcoma (Krown et al, 1990) or in AIDS. These 
were the subjects of two meetings held in New York 
City in 1990, partially on the basis of a report that treat- 
ment of clinical AIDS with IFN alpha is effective, and a 
preliminary report that long-term treatment of HIV car- 
riers prolo! their asymptomatic incubation period 
(Lane et al, 1990; Rivero et al, 1990). IFNs have signifi- 
cant inhibitory effects on replication of retroviruses, in- 
cluding lentiviruses (Friedman and Pitha, 1984). Two 


major mechanisms of action have been identified, both 
relating to virus assembly: (1) in the case of most 
murine leukemia viruses (MLVs) and mouse mammary 
tumor virus, IFN caused an inhibition of virus budding. 
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AD-A237 267/0 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
HIV Infection: Military Occupational Seq e. 

R. E. Prier, and J. G. McNeil. 1991, 7p 

Availability: Pub. in Military Medicine, vi56 n3 p108- 
113, 1991. Available to DTIC users only. No copies 
available from NTIS. 


The military experience of 573 soldiers found to be HIV 
seropositive and their 2,262 matched seronegative 
controls were compared to determine if differences 
exist. Examination of personnel records for study 
members showed an expected difference in assign- 
ment changes, with seropositives being moved signifi- 
cantly more often to other units in compliance with a 
regulation prohibiting their presence in special oper- 
ations units and units located overseas. Otherwise, 
there was no statistically significant difference at the 
0.05 level when comparing changes in education, mili- 
tary occupational specialty code, promotion, or demo- 
tion. Seropositive individuals were less likely to marry, 
but no more likely to divorce. Seropositives were more 
likely to be separated from active service and barred 
from reenlistment for medical reasons. 
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AD-A237 303/3/GAR PC A03/MF A01 
Massachusetts Univ. Medical Center, Worcester. 
Human Immune Response to HTLV-II! Virus Infec- 
tion in Acquired Immunodeficiency Syndrome. 
Final rept. 29 Sep 86-31 Jul 90. 

F. A. Ennis. 28 Oct 90, 13p 


This contract was awarded for a three year period to 
study aspects of the human cellular and humoral anti- 
body responses to HIV-1 infections. The major re- 
search findings during this study were: (1) The memory 
lymphocytes of HIV-1 infected individuals fail to re- 
spond to recall viral antigens including HIV-1 antigen 
early in the course of HIV-1 infections. This finding 
made aspects of these research investigations ex- 
tremely difficult especially the rs | of T cell re- 
sponses to HIV-1. (2) We generated human CD4+ 
and CD8+ CTL clones to novel epitopes on the HIV-1 
gag protein. (3) We generated a human CD8+ CTL 
clone to a novel epitope on the envelope glycoprotein 

p 160. (4) We established that the sera of HIV-1 in- 
fected patients contain antibodies which enhance in- 
fection of FcR receptor bearing cells. (5) We demon- 
strated that the antibody dependent enhancement of 
ree infection requires two receptors. Fc receptors 
and CD4. 
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AD-A237 328/0/GAR PC A04/MF A01 
Washington Univ., Seattle. Dept. of Electrical Engi- 
neering. 

Spectroscopy of Burn Wounds. 

Annual rept. 15 Jul 89-14 Jul 90. 

M. A. Afromowitz, and J. D. Callis. 19 Nov 90, 72p 
Contract DAMD17-88-C-8125 


This research seeks to develop non-invasive burn 
depth evaluation from non-contacting visible and near- 
infrared spectroscopic measurements. In previous 
years, we demonstrated that features of the optical re- 
flection spectra of burn wounds can be correlated with 
the depth of burn. An imaging system was built which 
determined, with accuracy equal to or better than that 
of a skilled burn surgeon, the probability that burn sites 
would heal within three weeks from date of injury. Our 
goal for the current project is to investigate the optical 
reflectance properties of burns, utilizing the techniques 
of multivariate analysis, in order to improve the reliabil- 
ity of this instrument and to develop methods which 
will permit detailed monitoring of the healing process. 
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AD-A237 464/3/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. 

Mouse a, Virus Infection Suppresses Modu- 
lation of Mouse Spleen T-Cell Activation. 

J. M. Cook-Mills, H. G. Munshi, R. L. Perlman, and D. 
A. Chambers. 1988, 27p 


Natural infection by mouse hepatitis virus (MHV) can 
affect interpretation of immunological studies in mice. 
MHV, a collective term describing a group of corona 





viruses, is found in natural infections in over 70% of 
laboratory mouse populations in the United States and 
Canada. Natural outbreaks of mouse hepatitis virus 
(MHV) in our animal colony afforded us the opportunity 
to study MHV-induced immunosuppression as well as 
the effects of MHV infection on neurotransmitter-im- 
munomodulation. Concanavalin A-stimulated DNA 
synthesis by spleen T-lymphocytes from MHV-infected 
mice was 20-50 % that of noninfected mice. 
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Walter Reed Army Inst. of Research, Washington, DC. 
Chlamydial and Rickettsial Infections. 

G. |. Byrne. 1989, 26p 

Availability: Pub. in Natural Immunity, p587-612, 1989. 
— only to DTIC users. No copies furnished by 


There is no more challenging dilemma than that pre- 
sented to mammalian hosts by infection with chlamy- 
diae and rickettsiae. These pathogens have adopted 
specialized mechanisms to assure satisfaction of their 
metabolic deficiencies; bacterial replication, and there- 
fore survival, can occur only within cells. Once inside 
the host, the intracellular infectious cycle is repeated 
as bacteria pass from infected cell to neighboring cell, 
metabolically inert, and frequently disguised in host- 
derived material. Tissue destruction and pathology 
eventually follow, and are usually evident well before 
the host is a aware of the invader. The 
dilemma for the host lies in the mechanisms at its dis- 
posal for elimination of sequestered intracellular para- 
sites once awareness occurs. These mechanisms are 
few and, as we will discuss throughout the chapter, 
less than optimally effective. 
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AD-A237 725/7 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Laboratory Investigation of Childhood Enteric In- 
fections. 

E. C. Boedeker, and C. E. McQueen. 1989, 51p 
Availability: Pub. in Frontiers in Gastrointestinal Re- 
search, v16 p169-219 1989. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 
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AD-A237 727/3 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Treatment of Arsenical Refractory Rhodesian 
Sleeping Sickness in Kenya. 

J. D. Bales, S. M. Harrison, D. L. Mbwabi, and P. J. 
Schecter. 1989, 4p 

Availability: Pub. in Annals of Tropical Medicine and 
PParasitology, v83 suppl. n1 p111-114 1989. Available 
only to DTIC users. No copies furnished by NTIS. 


No abstract available. 
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Walter Reed Army Inst. of Research, Washington, DC. 
Resolution of Pure Red Cell Aplasia and Lym- 
phoma: Response to Intravenous Gammaglobulin 
and Combination Chemotherapy. 

S. J. Vukelja, J. Krishnan, C. M. Link, A. J. Salvado, 
and R. D. Knight. 1989, 5p 

Availability: Pub. in American Jnl. of Hematology, v32 
p129-133 1989. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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gg of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Model for the ——— of Supplemental Care 
Ex itures for puted Ti 


‘omography 
Scans at Irwin Army Community Hospital, Fort 
Riley, Kansas. 
Master’s thesis. 
T. S. Walker. 24 Jul 89, 102p 


This paper describes an algorithmic model to guide the 
commander of a medium-sized Army ical treat- 
ment facility in attempting to control supplemental care 
fund expenditures for computed tomography services 
purchased from outside providers. The model is pat- 
terned after the Linnean taxonomic key process fre- 
quently used in the natural sciences to systematically 


evaluate alternatives in arriving at the identification of 
an organism. The steps descrii are designed to be 
useful, both as a prelude to the recognition of a re- 
quirement for on-site services and between submis- 
sion of the requirement and delivery and installation of 
the equipment. They were designed to allow a system- 
atic analysis of the process which these services are 
ordered by the practitioner, scheduled by the scans 
clerk, and vendors selected by the hospital administra- 
tion. An analysis of this type is useful, both for an ex- 
amination of procedures currently in place by which to 
contain costs and as an aid in exploring opportunities 
for further cost savings. 
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AD-A237 815/6/GAR PC A03/MF A01 
Karolinska Inst., Stockholm (Sweden). 

Human immunodeficiency Virus (HIV) Infections: 
— and Type Variations; Diagnosis and Preven- 


Midterm rept. 30 Sep 89-31 Mar 91. 
N. Erling, and E. M. Fenyo. 30 Apr 91, 19p 
Contract DAMD17-89-Z-9038 


The results show that: (a) the replicative capacity of 
HIV-2, like HIV-1, correlates with the severity of im- 
munodeficiency; (b) molecular clones of a rapid/high 
HIV-1 isolate may have restricted replicative capacity 
compared to the genetically heterogenous isolate. 
Transfection of the same molecular clones into differ- 
ent cell types may yield progeny viruses with different 
phenotypes; (c) monocyte tropism is a general proper- 
ty of HIV isolates. In some cases silent infection is es- 
tablished. Silently infected monocyte/macrophages 
harbor virus that can be recovered by cocultivation 
with peripheral blood mononuclear cells. 
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Walter Reed Army Inst. of Research, Washington, DC. 
Laboratory Diagnosis of Human immu 

Virus Infection. 
D. S. Burke. Sep 89, 24p 
Availability: Pub. in Clinics in Laboratory Medicine, v9 
n3 p369-392 Sep 89. Available only to DTIC users. No 
copies furnished by NTIS. 


The acquired immune deficiency syndrome (AIDS) is 
the clinically apparent preterminal stage of a pro- 
longed infection with the human immu i 
virus (HIV), most often manifested as Pneumocystis 
carinii pneumonia, Kaposi’s sarcoma, or other oo 
tunistic infections or malignancies. AIDS is by defini- 
tion a clinical syndrome diagnosis. This article deals 
exclusively with the diagnosis of HIV infection, not with 
AIDS, and reflects the author’s belief that quality medi- 
cal care demands a precise etiologic diagnosis. A 
United States Presidential Commission recently stated 
that the term AIDS is obsolete. Nowhere is this more 
true than in the diagnostic laboratory. 
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Battelle Pacific Northwest Labs., Richland, WA. 
intrathoracic neoplasms in the dog and cat. 

R. E. Weller. Jun 91, 14p PNL-SA-19266, CONF- 
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Contract ACO6-76RL01830 . 
Annual American College of Veterinary Internal Medi- 
cine (ACVIM) veterinary medical forum (9th), New Or- 
leans, LA (USA), 30 May - 2 Jun 1991. Sponsored by 
Department of Energy, Washington, DC. 


Neoplasms of the thoracic cavity are as diverse as the 
structures and tissues that comprise the thorax. This 
paper summarizes the clinical signs, diagnosis and 
treatment of thoracic neoplasms in the and cat. 
Specific diagnostic techniques are evaluated, as is the 
utility of imaging techniques for clinical staging. Sur- 
gery is recommended as the treatment of choice for 
intrathoracic neoplasms, with exception for multiple 
tumor masses, metastasis, or poor patient health. Ra- 
diation therapy, chemotherapy, and hyperthermia are 
discussed individually or in combination with surgery or 
each other. Prognosis for specific tumors is discussed, 
as is lymph n involvement as a prognostic indica- 
tor. As the use of newer diagnostic procedures 
become more available in veterinary medicine, it 
should be possible to offer patients a variety of positive 
choices that will enhance their survival and quality of 
life. 
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boron neutron capture 
of the B16 murine melanoma using p-bor- 


J. A. Coderre, P. L. Micca, D. N. Slatkin, and M. S. 
Makar. 1990, 13p BNL-46150, CONF-901226-5 
Contract ACO2-76CH00016, Grant CA42446 
International symposium on neutron ture therapy 
(4th), Sydney (Australia), 3-7 Dec 1990. sored by 
Department of Energy, Washington, DC. 


Boron Neutron Capture Therapy (BNCT) of a well-pig- 
mented B16 melanoma implanted subcutaneously in 
the mouse thigh has been carried out at the Brookha- 


— the syn- 

of the B16 mela. 

agent. The response - 

was compared with the response to 

250 kVp x-rays using both tumor growth delay and in 

vivo/in vitro assay that measures clonogenic survival. 

These experiments allow a comparison of tumor 

growth delay, log cell kill and damage to normal tis- 
sues produced by BNCT or photon irradiation. 


159,408 
DE91013807/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

boron neutron capture therapy: 
Problems 


effectiveness. 

J. A. Coderre, and M. S. Makar. 1990, 13p BNL- 
46149, CONF-901226-3 

Contract ACO02-76CH00016 

International symposium on neutron ture therapy 
(4th), Sydney (Australia), 3-7 Dec 1990. sored by 
Department of Energy, Washington, DC. 


The radiation dose delivered to cells in vitro or vivo 
during boron neutron capture therapy (BNCT) is a mix- 
ture of photons, fast neutrons and heavy charged par- 
ticles from the interaction of neutrons with nitrogen 

born. The concept of ae effective- 


standard photon treatments such as 250 kVp x-rays or 
(sup 60)Co gamma rays. The RBE value for all of these 
high linear energy transfer radiations can vary consid- 
erably depending u the experimental conditions 
and endpoint utilized. The short mo the particles 
from the (sup 10)B(n,(alpha)) (sup 7)Li reaction make 
ise subcellular location of the (sup 10)B atom 
of critical im) . The microscopic distribution of 
the (sup 10)B has a decided effect on the dosimetry. 
Monte Carlo simulations have shown that, at the cellu- 
lar level, there is a profound difference in the probabili- 
ty of cell kill depending on the location of the (sup 10)B 
relative to the nucleus. Different boron-delivery agents 
will almost certainly have different distribution patterns 
at the subcellular level. The effect of BNCT with the 
amino acid p-boronophenylalanine (BPA) was com- 
ed with the effect of 250 kVp x-rays on a pigmented 
Bis melanoma ery — in vitro = — 
Generally accepted RBE values were app! io 
r renee ame of the Brookhaven Medical Re- 
search Reactor (BMRA) thermal neutron beam, how- 
ever, there were still discrepancies when the resulting 
dose response curves were compared with the re- 
sponse to 250 kVp x-rays. 


159,409 

DE91013808/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Boron neutron capture of ocular melano- 
ma and intracranial glioma using p-boronopheny- 
lalanine. ‘ 

J. A. Coderre, D. Green , P. L. Micca, D. D. Joel, 
and S. Saraf. 1990, 17p BNL-46148, CONF-901226- 
4 


a, cn oun e therapy 
Internati ium on on r 

(4th), Sydney (Australia), 3-7 Dec 1990. Sone by 
Department of Energy, Washington, DC. 


During conventional radiotherapy, the dose that can 
be delivered to the tumor is limited by the tolerance of 
the surrounding normal tissue within the treatment 
volume. Boron Neutron Capture Therapy (BNCT) rep- 
resents a promising modality for selective tumor irra- 
diation. The key to effective BNCT is selective localiza- 
tion of (sup 10)B in the tumor. We have shown that the 
synthetic amino acid p-boronophenylalanine (BPA) will 
selectively deliver boron to melanomas and other 
tumors such as gliosarcomas and mam carcino- 
mas. Systemically delivered BPA may have general 
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utility as a boron delivery agent for BNCT. In this paper, 
BNCT with BPA is used in treatment of experimentally 
induced gliosarcoma in rats and nonpigmented mela- 
noma in rabbits. The tissue distribution of boron is de- 
_— as is response to the BNCT. 6 refs., 4 figs., 1 
tab. 


159,410 

DE91013855/GAR PC A03/MF A01 

Michigan Univ., Ann Arbor. School of Medicine. 

New techniques for positron emission tomogra- 

phy in the study of human neurological disorders. 
rogress report for the project year beginning 14 

June 1990. 

D. E. Kuhl. 1991, 17p DOE/ER/60561-5 

Contract FG02-87ER60561 

Sponsored by Department of Energy, Washington, DC. 


We continue our focus to develop more cost effective 
and efficient means for producing new functionally 
specific tracers and more simple, less expensive, 
means for acquiring and interpreting quantitative data. 
These improved processes are required for the future 
growth of positron emission pone ig | (PET) as a 
sophisticated research meeting and for the transfer of 
this technology to clinical use. Our approach concen- 
trates on two separate yet related areas, radiosynthe- 
sis and data analysis. The program is divided into four 
subprojects, the first pair related to radiosynthesis, and 
the second pair related to data analysis. Progress 
during the past project year has been excellent in both 
accomplishment and publication record. 26 refs. (ERA 
citation 16:021666) 


159,411 
N91-25572/9/GAR 
(Order as N91-25571/1/GAR, PC A18/MF 
A03) 


California Univ., San Francisco. 

Role of Calcium in Osteoporosis. 

C. D. Arnaud, and S. D. Sanchez. May 91, 18p 

In NASA. Lyndon B. Johnson Space Center, Spacelab 
Life Sciences 1: Reprints of Background Life Sciences 
Publications p 3-20. 


Calcium requirements may vary throughout the life- 
span. During the growth years and up to age 25 to 30, 
it is important to maximize dietary intake of calcium to 
maintain positive calcium balance and achieve peak 
bone mass, thereby possibly decreasing the risk of 
fracture when bone is subsequently lost. Calcium 
intake need not be greater than 800 mg/day during the 
relatively short period of time between the end of bone 
building and the onset of bone loss (30 to 40 years). 
Starting at age 40 to 50, both men and women lose 
bone slowly, but women lose bone more rapidly 
around the menopause and for about 10 years after. 
Intestinal calcium absorption and the ability to adapt to 
low calcium diets are impaired in many postmenopau- 
sal women and elderly persons ag hy a suspected 
functional or absolute decrease in the ability of the 
kidney to produce 1,25(OH)2D2. The bones then 
become more and more a source of calcium to main- 
tain critical extracellular fluid calcium levels. Excessive 
dietary intake of protein and fiber may induce signifi- 
cant negative calcium balance and thus increase die- 
tary calcium requirements. Generally, the strongest 
risk factors for osteoporosis are uncontrollable (é.g., 
sex, age, and race) or less controllable (e.g., disease 
and medications). However, several factors such as 
diet, physical activity, cigarette smoking, and alcohol 
use are lifestyle related and can be modified to help 
reduce the risk of osteoporosis. 


159,412 
N91-25573/7/GAR 
(Order as N91-25571/1/GAR, PC A18/MF 
AO: 


3) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Gravity, Calcium, and Bone: Update, 1989. 

S. B. Arnaud, and E. Morey-holton. May 91, 24p 

In NASA. Lyndon B. Johnson Space Center, Spacelab 
Life Sciences 1: Reprints of Background Life Sciences 
Publications p 21-44. 


Some of the results of recent short-term flights and 
ground-based experiments that have contributed new 
insights into skeletal adaptation, calcium metabolism, 
and ga processes in 0 g, are highlighted. After 6 
months in space, bone demineralization, invariably in- 
volving the os calcis, was found not to extend to the 
lumbar spine in 4 exercising cosmonauts. A flight ex- 
periment in the Space Shuttle crew has documented 
the early events in the calcium endocrine system 
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during spaceflight. On the ground, brief and long-term 
bed rest studies of healthy volunteers in the head- 
down tile (HDT) model of weightlessness were com- 
pleted. The skeleton of the adult male responds more 
rapidly to unloading than previously recognized. Re- 
gional changes in bone density can be quantified in 
only 30 days, are highly individual, and follow the direc- 
tion of gravitational forces in the HDT model during in- 
activity. Bone biopsy results in healthy volunteers after 
bed rest differ from results in paraplegics from the 
same sampling site. Flight experiments in growing rats 
reveal changes in the composition of bone mineral and 
matrix in the femur postflight that were found to be 
highly regional and suggestive of an effect of gravity 
on mineral distribution. These observations may be rel- 
evant to the results from an earlier Cosmos flight 
where artificial gravity in space was found to maintain 
bone strength, but not to correct the radial growth defi- 
cit. 


159,413 

PB91-156596/GAR PC A04/MF A01 
Moshman Associates, Inc., Bethesda, MD. 

Interim Manual for Clinical Practice Guideline De- 
velopment: A Protocol for Expert Panels Con- 
vened by the Office of the Forum for Quality and 
Effectiveness in Health Care. 

S. H. Woolf. May 91, 67p AHCPR-91-19 , AHCPR/ 
PUB-91-0018 

Contract PHS-282-87-0049 

Sponsored by Agency for Health Care Policy and Re- 
search, Rockville, MD. 


The manual provides an interim methodology for 
expert panels convened by the Forum for Quality and 
Effectiveness in Health Care to develop clinical prac- 
tice guidelines. It includes step-by-step instructions ac- 
companied by worksheets and tables that allow panel 
members to keep records of each step in the process. 
The manual serves primarily as a template on which to 
build the guideline process and will undergo changes 
as additional experience is gained. 


159,414 

PB91-214718/GAR PC A03/MF A01 
National Heart, Lung, and Blood Inst., Bethesda, MD. 
National High Blood Pressure Education Program 
(NHBPEP) and National Cholesterol Education Pro- 
gram (NCEP) co vag | Group Report on Manage- 
ment of Patients with Hypertension and High 
Blood Cholesterol. 

Aug 90, 40p NIH/PUB-90-2361 


Epidemiological data have demonstrated that individ- 
uals with fewer or lower levels of cardiovascular dis- 
ease (CVD) risk factors are less likely to suffer a car- 
diovascular event. In addition, the greater the level of 
any single CVD risk factor, the greater the chance of 
incurring disease. Moreover, a combination of risk fac- 
tors creates a synergistic effect further increasing risk. 
Conversely, reducing cardiovascular risk factors pre- 
vents death and disability from cardiovascular dis- 
eases. The report is designed to guide the clinician in 
managing patients with multiple cardiovascular risk 
factors, placing a special emphasis on hypertension 
and high blood cholesterol. 


159,415 

PB91-219600/GAR PC A03/MF A01 
National Commission on Acquired Immune Deficiency 
Syndrome, Washington, DC. 

National Commission on Acquired immune Defi- 
ciency Syndrome Report: HIV Disease in Correc- 
tional Facilities. 

Mar 91, 42p 


In August 1990, the National Commission on Acquired 
Immune Deficiency Syndrome (AIDS) conducted a site 
visit and hearing to identify and understand the issues 
which face the nation and its federal, state and local 
correctional facilities, in their management of detain- 
ees and prisoners living with human immunodeficiency 
virus (HIV) disease, the continuum of conditions which 

ins with seroconversion and ends with AIDS. The 
findings were sobering and troubling. The report will 
reflect the powerful and often moving testimony of nu- 
merous experts, health care professionals, prisoners’ 
rights advocates, educators, correctional personnel, 
former inmates and prisoners living with HIV disease. 


159,416 
PB91-223412/GAR PC AO5/MF A01 
National Center for Health Statistics, Hyattsville, MD. 


Eye Conditions and Related Need for Medical Care 
among Persons 1-74 Years of Age: United States, 
1971-72. 

Vital and health statistics series. 

J. P. Ganley, and J. Roberts. Mar 83, 78p DHHS/ 
PUB/PHS-83-1678, ISBN-0-8406-0260-X ; 
Also available from Supt. of Docs. Also pub. as Nation- 
al Center for Health Statistics, Hyattsville, MD. rept. 
no. VHS/SER-11/228. Library of Congress catalog 
card no. 82-600196. 


The report presents total prevalence estimates for se- 
lected eye conditions, decrease in vision from eye pa- 
thology, and related need for medical care among the 
U.S. population ages 1-74 years by age, race, sex, and 
selected demographic characteristics. These esti- 
mates are based on standardized eye examination 
findings from the national probability sample of the ci- 
vilian noninstitutionalized population examined in the 
first National Health and Nutrition Examination Survey, 
1971-72. 


159,417 

PB91-225367/GAR PC E05/MF E05 
Selskapet for Industriell og Teknisk Forskning, Trond- 
heim (Norway). Div. of Industrial Mathematics. 
Estimation of the Region Levels in an Image. 

F. Godtliebsen. 5 Dec 90, 37p STF10-A90007, ISBN- 
82-595-5932-3 


In some applications, information is presented as two- 
dimensional digital ee corrupted by random noise. 
Due to the precision of the equipment that forms the 
image, the authors can typically have a large number 
n(c) of possible grey levels. However, in many situa- 
tions, they know that the number of true grey levels k, 
corresponding to, e.g., the number of tissue types in a 
brain slice, is much less than n(c). In the paper, the 
authors introduce a graphical method, based on the 
kernel estimator, for estimating k, and the relative fre- 
quencies. The method is successfully applied to artifi- 
cial and magnetic resonance (MR) images. 


159,418 

TIB/B91-01005/GAR PC E14 
Technische Hochschule Aachen (Germany, F.R.). 
Mathematisch-Naturwissenschaftliche Fakultaet. 
Ueber Bor-organische a zur Verwen- 
dung in der Neutronen-Einfang-Therapie. (On or- 
ganic boron compounds for use in the neutron 
capture therapy). 

Diss. (Dr.rer.nat). 

W. Mueliners. 19 May 83, 171p 

In German. 


By synthesizing compounds enriched with the (10) B 
isotope, compounds are available for the neutron cap- 
ture therapy which are about 4.5 times as efficient as 
their analogs with natural distribution. agp ees 
these compounds, all boron compounds descri in 
this thesis are made accessible in their forms enriched 
with (10) B. (orig./PW). (Copyright (c) 1991 by FIZ. Ci- 
tation no. 91:001005.) 
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AD-A237 226/6 Not available NTIS 
Michigan Univ., Ann Arbor. Dept. of a. 
Use of the Polymerase Chain Reaction for Homol- 
ogy Probing of Butyryicholinesterase from Sever- 
al Vertebrates. 

M. Arpagaus, A. Chatonnet, P. Masson, M. Newton, 
and T. A. Vaughan. 15 Apr 91, 10p 

Contract DAMD17-89-C-9022 

Availability: Pub. in Jnl. of Biological Chemistry, v266 
n11 p6966-6974, 15 Apr 91. Available only to users. 
No copies furnished by NTIS. 


Genomic blots from man, monkey, cow, sheep, pig, 
rabbit, dog, rat, mouse, guinea pig, and chicken DNA 
were hybridized with probes derived from the four 
exons of the human butyryicholinesterase gene. Re- 
sults showed that the BCHE gene was present in a 
single copy in the genome of all these vertebrates. The 
polymerase chain reaction was used to amplify geno- 
mic DNA from these animals with oligonucleotides de- 
rived from the human BCHE coding sequence. The 
amplified segment contained 423 bp of BCHE se- 





quence including the active site serine of the enzyme 
(amino acid 198) and a component of the anionic site, 
aspartate 70. Amplification was successful for 
monkey, pig, cow, dog, sheep, and rabbit DNA, but un- 
— for rat, guinea pig, mouse, and chicken 


159,420 

AD-A237 229/0/GAR PC A01/MF A01 

— Research Inst., Worcester, MA. Biochemis- 
pt. 

Surface-Bound Membrane-Mimetic Assemblies: 

om Attributes of Integral Membrane Pro- 

ins. 

Final rept. Nov 87-Mar 91. 

H. G. Smith. 3 Jun 91, 5p Rept no. TSIMRI-1991-51 

Contract N00014-88-C-0193 


The objective of this project was to develop a system 
for investigating stimulus-induced displacements of 
charges associated with integral membrane proteins. 
A technology was devel for incorporating mem- 
brane receptor proteins into matrices that mimic a nat- 
ural lipid bilayer but which are bound to the surface of 
Solid electrode materials. The focus of the investiga- 
tion was on the photoreceptor protein, rhodopsin, as a 
= for a broad class of membrane receptor pro- 
eins. 


159,421 

AD-A237 360/3/GAR PC A03/MF A01 
California Inst. of Tech., Pasadena. Div. of Chemistry 
and Chemical ey eaten 

Recognition of All Four Base Pairs of Duplex DNA 
by Tri Helix Formation. Design of Pyrimidine 


Bases. 
Technical rept. 31 May 90-1 Jun 91. 
L. C. Griffin, L. L. Kiessling, and P. B. Dervan. 1 Jun 


91, 22p 
Contract NO0014-88-K-0441 


The novel base 4-(3-benzamido)phenylimidazole was 
designed, synthesized and incorporated within a py- 
rimidine oligonucleotide and shown to recognize py- 
rimidine purine base pairs over purine pyrimidine base 
pairs. Such specificity allows binding by triple helix for- 
mation at an 18 base pairs site in simian virus 40 DNA 
containing all four base pairs at physiologically rele- 
vant conditions. 


159,422 

AD-A237 527/7/GAR PC A03/MF A01 
California Inst. of Tech., Pasadena. Div. of Chemistry 
and Chemical Engineering. 

Analysis of Nearest Neighbor Interactions in the 
Pyrimidine Triple Helix Motif by Affinity Cleaving. 
Technical rept. no. 4, 31 May 90-1 Jun 91. 

L. L. Kiessling, and P. B. Dervan. 1 Jun 91, 13p 
Contract N00014-88-K-0441 


Oligonucleotide-directed sequence specific recogni- 
tion of double helical DNA is length and sequence 
composition dependent. In order to dissect the relative 
importance of nearest neighbor interactions on triplet 
stabilities, binding by oligonucleotides of different se- 
quence composition has been characterized by affinity 
cleaving. Several groups of target duplexes were syn- 
thesized with a central base triplet held constant and 
the adjacent 3’ and 5’ triplets systematically varied. By 
incorporating a thymidine residue with the deoxyribon- 
ucleic acids DNA-cleaving moiety EDTA in the third 
strand, the relative stabilities of Hoogsteen base tri- 
ee T.AT and C+GC as well as the newly discovered 

ase triplets G.TA, Z.TA, and D3.CG were assessed in 
the context of different sequences. 


159,423 

AD-A237 528/5/GAR PC A03/MF A01 
California Inst. of Tech., Pasadena. Div. of Chemistry 
and Chemical Engineering. 

Effects of A Sites on Triple Helix Formation 
Characterized by Affinity Cleaving. 

Technical rept. no. 3, 31 May 90-1 Jun 91. 

D. A. Horne, and P. B. Dervan. 1 Jun 91, 14p 
Contract N00014-88-K-0441 


The stability of triple helical complexes between oligo- 
deoxyribonucleotides containing one or two abasic 
1,2-dideoxy-D-ribose residues bound to single 15-17 
base pair sites within short duplex (30mer) or plasmid 
DNA (4.9 kbp) was examined by affinity cleaving. The 
triplets are significantly less stable than triplexes 
having the matched counterparts, T AT, C+GC and G 
TA. Oligodeoxyribonucleotide-directed triple-helix for- 
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mation offers a chemical approach for the sequence- 
specific binding of double-helical DNA that is 10 to the 
6th power times more specific than restriction en- 
zymes. Because triple-helix formation by pyrimidine oli- 

ibonucleotides is limited to mostly purine 
tracts (T AT, C+GC triplets), it is desirable to find a 
| pen solution whereby oligodeoxyribonucleotides 
or other analogs) could be used to bind all four base 
pairs of intact duplex DNA. 


159,424 

AD-A237 529/3/GAR PC A03/MF A01 
California Inst. of Tech., Pasadena. Div. of Chemistry 
and Chemical Engineering. 

Design of Novel Bases on Recognition of GC Base 
Pairs of DNA by Oligonucleotide Directed Triple 
Helix Formation. 

Technical rept. no. 2, 31 May 90-1 Jun 91. 

J. S. Koh, and P. B. Dervan. 1 Jun 91, 16p 

Contract N00014-88-K-0441 


The binding of pyrimidine oligonucleotides containing 
cytosine at single sites on double helical DNA by triple 
helix formation is sensitive to pH. An important factor is 
the required protonation of the cytosine N-3 in the third 
Strand to enable the formation of two Hoogsteen hy- 
drogen bonds (G+GC triplet). Because oligonucleo- 
tide specificity could provide a method for artificial re- 
pression of viral and pathogenic diseases, it is desira- 
ble to design and synthesize a novel base that could 
bind GC base pairs strongly and selectively over a 
wide range of intracellular pH. The novel base, N-1-15- 
O-(bis(4-methoxyphenyl)phenyimethyl-2-deoxy-beta- 
D-erythro-pentofuranosyl-4,7-dihydro-3-methyl-7-oxo- 
1H-pyrazolo-4,3-dipyrimidine-5-yl-2-methyl- 
propanamide (P1) was designed, synthesized and in- 
corporated within a pyrimidine oligonucleotide and 
shown to recognize GC base pairs as selectively and 
strongly as C. Oligonucleotides containing P1 bases 
show the same specificity as C but with less pH sensi- 
tivity in triple helix formation. P1 does not require pro- 
tonation in triple helix formation. Such specificity 
allows binding at a 15 base pairs site in plasmid DNA 
(pH7.8) and a 16 base pairs site in the 3’ long terminal 
repeat (LTR) of HIV DNA(pH 7.4). 


159,425 

AD-A237 554/1 Not available NTIS 
Wiley (John) and Sons, Inc., New York. 

Program and Abstracts of the National Meeting of 
the ty for Leukocyte Biology (27th), Interna- 
tional Res Congress (12th), and the Leukocyte Cul- 
ture Conference (20th) Held in Heraklion, Crete, 
Greece on October 14-18, 1990 


1990, 173) 

Contract F33615-88-C-5448 

Availability: John Wiley Sons, 605 Third Ave, New 
York, NY 10158-0012, PC $46.50. No copies furnished 


by DTIC/NTIS. 


We studied the influence of microenvironment on the 
haemopoietic differentiation taking advantage of the 
use of bioglasses, which can release in solution 
Fe++-+/Fe+ +, Li, Al, Pb. Mononuclear cells (MNC) 
were isolated by Ficoll-Hipaque gradient density from 
heparinized bone marrow samples (n = 10), after writ- 
ten informed consent during elective surgery in anes- 
thetized patients. Then monolayer agar cultures were 
performed in triplicates for each experiment, — 2 
x 10 5 MNC in 1 mi of Iscove’s Dulbecco modified 
medium supplemented with 15 % FCS, 1 % L -Gluta- 
mine, 2 % Gentamicine plus 0,3 % Agar, using as 
colony stimulating factor 0,1 mi of 5637 CM. Two kinds 
of bioglasses (kindly supplied by SEIPI industries) with 
different chemical composition (identified as 3 and 
5)were tested, suspending pe gee powders in PBS 
1x or distillated water (1mg/ml), to study the CFU-Gm 
growth. Colonies were counted after 7 days and after 
14 days incubation at 37 C in humidified 5 % CO2 in 
air. 


159,426 

AD-A237 604/4/GAR PC A03/MF A01 
oa Research Inst., Worcester, MA. Biochemis- 
try Dept. 

Surface-Bound Alkyl Monolayers: Electrochemical 
and Structural Characterization. 

Technical rept. 

N. W. Downer, J. Li, L. W. DeLuca, E. M. Penniman, 
and H. G. Smith. 6 Jun 91, 28p Rept nos. TSIMRI- 
4193-5, TR-5 

Contract N00014-88-C-0193 


Two substrates that are amenable to analogous silane 
chemistry provided the basis for characterizing alkylsi- 


159,429 


lane layers formed by octadecyltrichlorosilane (OTS) 
and dimethyloctadecyichlorosilane (DMOCS) reac- 
tions. Electrochemical analysis of the capacitance was 
used to measure an apparent thickness, d(A), and the 
degree of surface coverage, 0, for deposited silane 
layers on Si/SiO2 electrodes. Elemental analysis was 
performed to determine the carbon load resulting from 
comparable silane reactions on bead substrates. 
Glass bead substrates were also examined by FTIR 
spectroscopy to evaluate the hydrocarbon incorpora- 
tion and hydration of surface silanol groups. A semi- 
quantitative measure of hydrocarbon ition was 
derived from FTIR spectra and shown to correlate well 
with the electrochemical and analytical data over a de- 
fined range. 


159,427 

AD-A237 605/1/GAR PC A03/MF A01 
TSI Mason Research Inst., Worcester, MA. Biochemis- 
try Dept. 

Surface-Bound Biomembranes Incorporating Re- 
ceptors: Electrochemical and Structural Charac- 
t 

Technical rept. 
N. W. , J. Li, E. M. Penniman, and H. G. 
Smith. 6 Jun 91, 30p Rept nos. TSIMRI-4193-6, TR-6 
Contract N00014-88-C-0193 


A method is described for forming stable surface- 
bound structures that incorporate membrane recep- 
tors in a lipid bilayer environment. These structures 
were formed by dialysis of detergent-solubilized bio- 
membranes in the presence of two alkylsilanated sub- 
strates: Si/SiO2 and glass beads. Electrochemical 
analysis of the capacitance was used to determine an 
apparent thickness and the degree of surface cover- 
age at each stage in the deposition process. Similarly, 
elemental analysis on glass beads was used to quanti- 
tate the carbon load. Glass beads substrates were 
also examined by FTIR to evaluate the 


spectroscopy to evalt 
alkylsilanated substrate before and after dialysis. 


159,428 


AD-A237 606/9/GAR PC A03/MF A01 
TSI Mason Research Inst., Worcester, MA. Biochemis- 


t. 
Crctention of Surface-Bound Membranes with 
Electrochemical impedance Spectroscopy. 


Technical rept. 

N. W. Downer, J. Li, and H. G. Smith. 6 Jun 91, 41p 
Rept nos. TSIMRI-4193-4, TR-4 

Contract N00014-88-C-0193 


Membrane structures containing the visual receptor 
protein, rhodopsin, were formed by detergent dialysis 
on platinum, silicon oxide, titanium oxide and indium/ 
tin oxide electrodes. Electrochemical impedance 
spectroscopy was used to evaluate the biomembrane 
structures and their electrical properties. A model 
equivalent circuit is proposed to describe the mem- 
brane electrode interface. The data suggest that the 
surface structure is a relatively complete single mem- 
brane bilayer with a coverage of 0.97, and with long- 
term stability. 


159,429 


Nectar cote Cee August 

ical . of Georgia, Augus 
of National Meeting of the Society for 

Leukocyte Biology (27th) (A Reticuloendothelial 


Final rept. 1 Jun 90-31 May 91. 
M. S. Meltzer. 31 May 91, 2p 


The 27th Annual Meeting of the Society for Leukocyte 
Biology and the 12th International RES Congress was 
held in Heraklion, Crete, Greece, October 14-18th, 
1990. The theme of the meeting was cellular and cyto- 
kine networks in tissue immunity. The following areas 
were discussed in detail: (a) cytokines in the regulation 
of hematopoetic and immune cell proliferation: molec- 
ular cloning and characterization of interleukins 9 and 
11, application of antisense probes in regulation of cell 
proliferation, and suppressive effects of IL-1, TNF-a, 
and IL-la; (b) composition and function of tissue-spe- 
cific immune networks in the skin, brain, lung, and gut 
with ial emphasis on infection and autoimmune 
disease; (c) neuroendocrine networks in the central 
nervous system during infection and inflammatory 
brain disease; (d) novel inflammatory cytokines with 
chemotactic and cell activation properties that include 
IL-8. 


PC A01/MF A01 
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AD-A237 700/0 Not available NTIS 
Michigan Univ., Ann Arbor. Dept. of Pharmacology. 
Human Cholinesterase Gene Expression in Mam- 
malian Cells: Proposed Nomenciature for Human 
a Genetic Variants Identified 
by DNA Sequencing. 

O. Lockridge, B. N. La Du, C. F. Bartels, C. P. 
Nogueira, and M. Arpagaus. 1991, 12p 

Contract DAMD17-89-C-9022 

Availability: Pub. in Cellular and Molecular Neurobio- 
logy, v11 n1 p79-89 1991. Available only to DTIC 
users. No copies furnished by NTIS. 


New information identifying nucleotide alterations of 
human butyryicholinesterase allows the use of more 
specific nomenclature for the various, commonly 
known as atypical, fluoride, silent, and K variant. In ad- 
dition to suggesting a system of trivial names and ab- 
breviations, we provide a list of formal names that 
follow the guidelines of the Committee for Human 
Gene Nomenclature. These include bi Icholinester- 
ase; serum cholinesterase; pseudocholinesterase; ani- 
onic site; atypical; silent; fluoride resistant; K variant; 
succinylcholine apnea. 
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AD-A237 849/5/GAR PC A02/MF A01 
Northwestern Univ., Evanston, IL. Coll. of Arts and Sci- 
ences. 

Phosphoprotein Regulation of < gm Reactivity. 
Annual technical rept. 3 Jan 90-28 Feb 91. 

A. Routtenberg. 1 May 91, 99 AFOSR-TR-91-0623 
Grant AFOSR-90-0240 


The regulation of synaptic reactivity by protein kinase 
C and its substrates has been studied using the long- 
term potentiation paradigm (LTP). We have studied the 
effects of protein kinase C activators and inhibitors on 
behavior: imprinting in the chick and radial arm maze 
yee The main conclusion to be drawn is that 

KC is necessary but not sufficient for the enhanced 
durability of ar. In combination with a neural 
signal, however, PKC demonstrates a profound syner- 
gism. Synergism is also observed in the analysis of 
metal ion regulation of PKC activity. Calcium and zinc 
interact in their effect on the enzyme in a bidirectional 
manner. Significant accomplishments made during the 
period were: determining the effect of inhibitors on be- 
havior and the species generality of PKC-F1 module in 
memory formation. 
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AD-A237 891/7/GAR PC A04/MF A01 
Uniformed Services Univ. of the Health Sciences, Be- 
thesda, MD. 

Regulation of a Post-Transiational Peptide Acetyl- 
transferase: Strategies for Selectively Modifying 
the Biological Activity of Neural and Endocrine 


Final = 1 Feb 86-30 Jun 90. 
W. R. Millington. 1 May 91, 51p 


The broad objective of this research is to develop new 
Strategies for pharmacologically modifying synaptic 
transmission by gic neurons. It is based on the 
principle that post-translational processing determines 
the biological activity of neural and endocrine peptides 
and uses the beta-endorphin processing pathway as a 
model for study. Five primary = were met 
during the course of this research. First, we found that 
Post-transiational ——-. enzymes are selectively 
and individually regulated, which indicates that certain 
processing enzymes serve a rate limiting role in pep- 
tide biosynthesis, while others do not. ind, phar- 
macologic agents “fo on cell surface receptors 
selectively regulate beta-endorphin processing en- 
zymes, producing distinct changes in the molecular 
forms and, hence, the biological activities of the beta- 
endorphin peptides released from the pituitary gland. 
Third, brain beta-endorphin processing is also regulat- 
ed through receptor activation although, in general, it 

f to be more resistant to this strategy, empha- 
sizing the need to develop agents which control pep- 
tide processing gare ae enzyme inhibition or ac- 
tivation. Fourth, we characterized the beta-endorphin 
processing. 
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Novel methods for physical mapping of the human 
— applied to the long arm of chromosome 5. 
inal report. 


Progress rept. 

M. McClelland. Jan 91, 27p DOE/ER/60913-T1 
Contract FG03-89ER60913 

Sponsored by Department of Energy, Washington, DC. 


Our objective was to develop novel methods for map- 
ping of the human genome. The techniques to as- 
sessed were: (1) three methods for the production of 
unique sequence clones from the region of interest; (2) 
novel methods for the production and separation of 
multi-megabase DNA —. (3) methods for the 
production of “physical linking clones” that contain 
rare restriction sites; (4) application of these methods 
and available resources to map the region of interest. 
We have also concentrated on developing rare-cleav- 
age tools based on restriction enzymes and methy- 
lases. In the last year we: studied the effect of methyla- 
tion on enzymes used for genome mapping; collabo- 
rated on characterization of two new isoschizomers; 
developed a reliable way to produce partial digests of 
DNA in agarose and applied it to the human genome; 
and applied a method to double the apparent specifici- 
ty of “rare-cutter” endonucleases. 35 refs., 1 tab. 
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Lawrence Berkeley Lab., CA. 
Genetic changes in mammalian cells transformed 
- helium. 

. Durante, G. Grossi, T. C. Yang, and R. Roots. 
Nov 90, 22p LBL-30025, CONF-9006220-10 
Contract ACO3-76SF00098 
COSPAR plenary conference, The Hague (Nether- 
lands), 25 Jun - 6 Jul 1990. Sponsored by Department 
of Energy, Washington, DC. 


Midterm Syrian Hamster embryo (SHE) cells were em- 
ployed to study high LET-radiation induced tumorigen- 
esis. Normal SHE cells (secondary passage) were irra- 
diated with accelerated helium ions at an incident 
energy of 22 MeV/u (9--10 keV/(mu)m). Transformed 
clones were isolated after — in soft agar of cells 
obtained from the foci of the initial monolayer plated 
postirradiation. To study the progression process of 
malignant transformation, the transformed clones 
were followed by monolayer subculturing for pro- 
longed periods of time. Subsequently, neoplasia tests 
in nude mice were done. In this work, however, we 
have focused on karyotypic changes in the banding 
patterns of the chromosomes during the early part of 
the progressive process of cell transformation for 
— ion-induced transformed cells. 26 refs., 5 figs., 
S. 
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Characterization of a putative S locus encoded re- 
— protein and its role in self-incompatibility. 


rogress report. 
1991, 13p DOE/ER/13909-2 
Contract FG02-88ER13909 
Sponsored by Department of Energy, Washington, DC. 


Monoclonal antibodies (MAb) were raised against puri- 
fied SLSG and polyclonal antisera were raised against 
purified trpE/SLR1 fusion proteins. MAbH8 reacts with 
a protein epitope on SLSG. MAbH8 and the anit-SLR1 
antisera were used with immunogold labeling to show 
SLSG and SLR1 proteins are localized in papillar cell 
walls in the stigma. MAbH8 reacts with SLSG from 
CRM- cells but not CRM-cells; amino acid sequence 
identity between the two classes was only 65%, vs. 
80% within the CRM-+ class. SLSG is necessary but 
not sufficient for self-incompatibility. Variable molecu- 
lar weight (MW) SLSG proteins are derived from the 
same SLG gene. MW variations in both SLSG and 
SLR1 are due to changes in glycosylation and phos- 
phorylation state. SLSG is not detectable in mature 
pollen, but is expressed during microspore develop- 
ment. Using a SLG probe, a gene for a putative recep- 
tor with protein kinase activity was identified. 
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Harvard Univ., Cambridge, MA. 
Genomic sequence comparisons. Annual technical 


ae report. 
G. M. Church. 1988, 16p DOE/ER/60565-T1 
Contract FG02-87ER60565 

Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


Since July 1987 when this grant began, we have devel- 
oped and published the multiplex sequencing method. 
pow oye in this context refers to the strategic 
mixing of DNA samples such that each device and pro- 
tocol step is given 40 times its normal capacity. In 
order to separate the sequence information at the end 
of processing, the DNA molecules of interest are ligat- 
ed to a set of oligonucleotide “tags” at the beginning 
of the process. The tagged DNA molecules are 
pooled, amplified and chemically fragmented in 96- 
well plates. The resulting reaction products are frac- 
tionated by size on sequencing gels and transferred to 
nylon membranes. These membranes are then probed 
40 times, in each cycle of hybridization producing au- 
toradiographs similar to those produced by conven- 
tional DNA sequencing methods. Please refer to the 
attached reprint for background on multiplexing. Multi- 
plexing has now been extended from shotgun chemi- 
cal sequencing with (sup 32)P detection to include di- 
rected dideoxy sequencing with chemiluminescent de- 
tection and various combinations thereof. Further- 
more, we have developed a fully integrated computer 
assisted film reading software called REPLICA. 
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Quantitative mutation detection using two-dimen- 
sional electrophoresis. 

J. Taylor, and C. S. Giometti. 1991, 16p ANL/CP- 
73117, CONF-9107133-1 

Contract W-31109-ENG-38 

Two-dimensional electrophoresis (2-DE) PAGE con- 
ference, London (UK), 16-18 Jul 1991. Sponsored by 
Department of Energy, Washington, DC. 


Two-dimensional electrophoresis (2DE) of proteins 
has been used in several studies to detect genetic mu- 
tations (1--4). Mutations are generally observable in 
2DE patterns as spots which appear out of context, 
either in position or amount (quantitative variants). 
Most studies to this point have screened only for posi- 
tional variants, as these are detectable by eye and do 
not require computer analysis. Screening for quantita- 
tive variants in addition to the positional ones widens 
the class of detectable events. We have been using 
2DE to detect heritable mutations expressed as quan- 
titative alterations in liver protein expression in inbred 
mice with the goal of extending these studies to analy- 
sis of mutation expression in human a presse (1). 
The purpose of this paper is to describe the computer- 
ized screening techniques which have been developed 
and to summarize their performance. 5 refs., 1 fig., 1 
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Dept. of Energy and Natural Resources, Spring- 
ield. 

Genetic engineering of sulfur-degrading Sulfolo- 
bus. Technical (quarterly) report, December 1, 
1990-February 28, 1991. 

ess rept. 

N. W. Y. Ho. 1991, 20p DOE/PC/90176-T24 
Contract FG22-90PC90176 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Recent studies have shown that some microorga- 
nisms can play a significant role in removing the sulfur 
compound from coal. Sulfolobus acidocaldarius and 
related species are such microorganisms. The objec- 
tive of this project is to develop a genetic transforma- 
tion system for Sulfolobus species so that they could 
become the ideal host to overproduce homologous 
and heterologous enzymes that are most effective for 
the removal of sulfur from coal, particularly organic 
sulfur. Last quarter, we have identified three chemicals 
that can inhibit the growth of S. Acidocaldarius. These 
chemicals can be part of the selection system for the 
development of a transformation system for S. acido- 
caldarius. Due to the fact that Sulfolobus shibatae B12 
becomes increasingly more attractive as a host for 
housing genes encoding desulfurization enzymes, in 
this period we also studied the affect of these three 
chemicals to growth of S. shibatae B12. We found that 
S. shibatae B12 is also sensitive to these chemicals. 
This quarter we succeeded in the isolation and purifi- 
cation of the double-stranded DNA virus from S. shiba- 
tae B12. Furthermore, the individual EcoRI! and 
BamH1 fragments of the virus have also been cloned 
into pUC19 plasmid. These plasmids will be used for 
the construction of the final E. coli-Sulfolobus shuttle 





vector. 5 Flurouracil (5FU) is one of the chemicals that 

inhibit growth of Sulfolobus. Resistance strain of S. 

acidocaldarius to 5FU has also been isolated. DNA 

by the 5FU resistance strain has also been isolated. 
igs. 
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Medicine and Dentistry Univ. of New Jersey, Camden. 
Dept. of Surgery. 

Metabolism of Nonessential N15-Labeled Amino 
Acids and the Measurement of Human Whole- 
Body Protein Synthesis Rates. 

T. P. Stein, R. G. Settle, J. A. Albina, D. T. Dempsey, 
and G. Melnick. May 91, 9 

Contracts NAS9-16874, USPHS-AM-33431 

In NASA. Lyndon B. Johnson Space Center, Spacelab 
Life Sciences 1: Reprints of Background Life Sciences 
Publications p 276-284 (See N91-25571 17-52). 


Eight N-15 labeled nonessential amino acids plus 
(15)NH4CI were administered over a 10 h period to 
four healthy adult males using a primed-constant 
dosage regimen. The amount of N-15 excreted in the 
urine and the urinary ammonia, hippuric acid, and 
_— alanine N-15 enrichments were measured. 
There was a high degree of consistency across sub- 
jects in the ordering of the nine compounds based on 
the fraction of N-15 excreted (Kendall coefficient of 
concordance W = 0.83, P is less than 0.01). Protein 
synthesis rates were calculated from the urinary am- 
monia plateau enrichment and the cumulative excre- 
tion of N-15. Glycine was one of the few amino acids 
that gave similar values by both methods. 
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PB91-218982/GAR PC A02/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. 

Effect of Residual Splenic Function and Folate 
Levels on the Frequency of Micronucleated Red 
Blood Cells in Splenectomized Humans. 

Journal article. 

D. M. Schreinemachers, and R. B. Everson. c1991, 
7p EPA/600/J-91/140 

Pub. in Mutation Research, v236 n2 p63-67 Jun 91. 


Frequencies of micronucleated erythrocytes in the pe- 
ripheral blood of splenectomized individuals can be 
used as an index of genetic damage to erythrocyte 
precursor cells in the bone marrow. This is in contrast 
to non-splenectomized humans, whose micronucleat- 
ed erythrocytes are removed by the spleen. Many sub- 
jects whose spleen has been removed surgically have 
residual spleen tissue and consequent residual spleen 
function (RSF), which can be measured by the per- 
centage of ‘pitted’ peripheral red blood cells. In the 
Study, evidence of RSF was associated with de- 
creased rates of micronucleated erythrocytes. Analy- 
sis of data limited to subjects with minimal spleen func- 
tion suggested an inverse association between the in- 
cidence of micronucleated erythrocytes and serum 
folate levels that was not apparent in the absence of 
stringent control for RSF. ( right (c) 1991 Elsevier 
Science Publishers B.V.) 


Dentistry 
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AD-A237 323/1/GAR PC A03/MF A01 
Naval Dental Research Inst., Great Lakes, IL. 
Summaries of Research, Fiscal Year 1990. 

Apr 91, 36p Rept no. NDRI-PR-91-02 


No abstract available. 
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AD-A237 205/0/GAR PC A01/MF A01 
California Univ., Santa Barbara. Marine Science Inst. 


Amoeba/Zoozanthellae Consortium as a Model 
System for Animal/Algal Symbiosis. 

Final rept. Jun 88-May 91. 

M. Poine-Fuller, R. Trench, and A. Gibor. 18 Jun 91, 


p 
Contract N00014-88-K-0440 


We have been studying animal/plant symbiosis using 
a model system of a single cell animal, the amoeba 
Trichosphaerium, and a unicellular plant, the symbiotic 
dinoflagellate Symbiodinium. We have cultured the two 
partners as a consortium as well as independently. We 
have been describing the life history of the newly iso- 
lated and poorly known amoeba, and investigating its 
dinoflagellates. 
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AD-A237 208/4 Not available NTIS 
Armed Forces Research Inst. of Medical Sciences, 
APO San Francisco 96346. 

New Species of totrombidium (Acari: Trombi- 
culidae) Collected Black Plates in Thailand. 
P. L. Tanskul. Jan 91, 4p 

Availability: Pub. in Jni. of Medical Entomology, v28 n1 
-139-141 Jan 91. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A237 677/0 Not available NTIS 
Walter Reed Biosystematics Unit, Washington, DC. 
Biosystematics of Larval Movement of Central 
— Mosquitoes and its Use for Field Identifi- 
cation. 

D. Strickman. Jun 89, 11p 

Availability: Pub. in Jnl. of the American Mosquito Con- 
trol Association v5 n2 p208-218. 


No abstract available. 
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— to the Adult Ticks of Haemaphysalis Koch, 
1844, in Thailand with Notes on Changes in Taxon- 
omy (Acari: Ixodoidea: Ixodidae). 

P. Tanskul, and |. Inlao. 1989, 29p 

Availability: Pub. in Jnl. of Medical Entomology, v26 n6 
p573-601 1989. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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No abstract available. 
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Pilot Land Data System (Pids) at the Ames Re- 
search Center Manages Aircraft Data in Collabora- 
tion with an Ecosystem Research Project. 

G. Angelici, L. Popovici, and J. Skiles. 1991, 3p 

In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 93-95. 


The Pilot Land Data System (PLDS) is a data and infor- 
mation system serving NASA-supported investigators 
in the land science community. The three nodes of the 
PLDS, one each at the Ames Research Center (ARC), 
the Goddard Space Flight Center (GSFC) and the Jet 
Propulsion Laboratory (JPL), cooperate in providing 
consistent information describing the various data 
holding in the hardware and software (accessible via 
network and modem) that provide information about 
and access to PLDS-held data, which is available for 
distribution. A major new activity of the PLDS node at 
the Ames Research Center involves the interaction of 
the PLDS with an active NASA ecosystem science 
project, the Oregon Transect Ecosystems Research 


159,449 
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involves the management of, access to, and distribu- 
tion of the | volume of widely-varying aircraft data 
collected by OTTER. The OTTER project, is managed 

researchers at the Ames Research Center and 
Oregon State University. Its principal objective is to es- 
timate major fluxes of carbon, nitrogen, and water of 
forest ecosystems using an ecosystem process model 
driven by remote sensing data. Ten researchers at 
NASA centers and universities are analyzing data for 
six sites along a temperature-moisture gradient across 
the western half of central Oregon (called the Oregon 
Transect). Sensors mounted on six different aircraft 
have acquired data over the Oregon Transect in sup- 
port of the OTTER project. 
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N91-25472/2/GAR 
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National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
| Data Analysis for Estimation of 
is lar ical Content Along the Oregon 


L. F. Johnson, and D. L. Peterson. 1991, 2p 
In NASA, Washi n, 4TH Airborne Geoscience 
Workshop p 185-186. 


The NASA Oregon Transect Ecosystem Research 
(OTTER) project completed a data acquisition phase. 
Data were acquired with several ai imaging 
spectrometers. Included were the Airborne Visible and 
Infrared Imaging Spectrometer (AVIRIS) aboard the 
ER-2, the Advanced Solidstate Array Spectrometer 
(ASAS) aboard the C-130, and the Fluorescence Line 
Imager ru) and Compact Airborne Spectrographic 
Imager (CASI), both aboard light aircraft. In addition, 
Spectron visible and near-infrared data were acquired 
in transects across study areas from a low-altitude ul- 
tralight craft. Sunphotometer data were taken approxi- 
mately coincident with each overflight for atmospheric 
correction of the aircraft data. 
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Abstract Only. 

W. T. Lawrence. Sep 89, 1p 

In Maryland Univ., the 1989 NASA-Asee Summer Fac- 
ulty Fellowship Program in Aeronautics and Research 
p 18 (See N91-25914 17-82). 


Future directions of NASA’s space program plans in- 
clude a significant effort at studying the Earth as a 
tem of interrelated ——— As part of NASA’s 
arth Observing System (Eos) Program a series of 
space platforms will be launched and operated to 
study the Earth with a variety of active and passive in- 
struments. Several of the Eos instruments will be ca- 
able of imaging the planet’s surface reflectance on a 
large number of very narrow portions of the solar spec- 
trum. After the development of appropriate algorithms, 
this reflectance information will be used to determine 
key parameters about the structure and function of ter- 
restrial and aquatic ecosystems and the pattern and 
processes of ‘ose systems across large areas of the 
globe. Algorithm development applicable to terrestrial 
systems will permit the inference of ecological proc- 
esses from high resolution spectrometry data, similar 
to that to be forthcoming from the Eos mission. The 
first summer was spent working with tropical soils and 
relating their reflectance characteristics to particle 
size, iron content, and color. This summer the empha- 
sis is on vegetation and work was un with the 
Forest Ecosystems Dynamics Project in the Earth Re- 
sources Branch where both optical and radar charac- 
teristics of a mixed conifer/hardwood forest in Maine 
are being studied for use in a ecological modeling 
effort. A major series of aircraft overflights will take 
place throughout the summer. Laboratory and field 
‘ometers are used to measure the spectral re- 
flectance of a hierarchy of vegetation from individual 
leaves to whole canopies for eventual modeling of 
their nutrient content using reflectance data. Key leaf/ 
canopy parameters are being approximated including 
chlorophyll, nitr , phosphorus, water content, and 
leaf specific weight using high resolution spectrometry 
alone. Measurements are made of carbon exchange 
across the landscape for input to a spatial modeling 
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effort to gauge production within the forest. A Geo- 
graphic Information System approach is used to asso- 
Ciate these data, images, and other collateral informa- 
tion for the forest into a database with a common pro- 
jection suitable for spatial modeling. 
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Determining Minimum Viable Populations under 
the Endai s Act. 

Technical memo. 

G. G. Thompson. Jun 91, 82p NOAA-TM-NMFS-F/ 
NWC-198 


Conservation biologists have typically viewed popula- 
tion viability as a stochastic phenomenon. Although 
many factors can influence population viability, the 
paper focuses on the role of population size. More 
specifically, the paper addresses the minimum viable 
population question: As population size decreases, at 
what point does the risk of extintion become unaccept- 
ably high. In addition, the paper provides recommen- 
dations for conducting population viability analyses 
pursuant to _— filed under the Endangered Spe- 
cies Act (ESA). Three general techniques of popula- 
tion viability analysis are reviewed: rules of thumb, ana- 
lytic approaches, and simulation approaches. Rules of 
thumb prescribe single safe levels of abundance. Ana- 
lytic approaches give explicit solutions for quantities 
such as effective population size, mean time to extinc- 
tion, and the probability of extinction as a function of 
time. Simulation approaches provide a flexible method 
for estimating nearly any quantity of interest. 


Electrophysiclogy 
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Design and Hardware implementation of Neural 
Systems. 

Final _. 1 Oct 87-30 Sep 88. 

P. Mueller. 26 Jun 91, 5p 

Contract N00014-87-K-0780 


This project had two major aims. One was the design 
and computer simulation of specific neural circuits 
modeled after the early vision system of higher verte- 
brates. The second aim was the design and construc- 
tion of electronic analog neural system that could be 
used for implementing such a vision system and possi- 
bly other neural systems. Our initial approach to the 
hardware implementation was to build an entirely hard- 
wired system using Very Large Scale Integration as- 
semblies of electronic neurons and separate resistive 
synapse connection matrices fabricated by CVD depo- 
sition of amorphous silicon. During further simulation 
studies of the vision system it became clear that at this 
early state of development a completely hardwired 
system would incorporate modifiable synapses and a 
programmable connection architecture. Rather than 
restrict the design of such a system by tailoring it to the 
specific architectures of the vision system, we decided 
to design a general purpose programmable neural 
analog computer that would be useful not only for 
vision but also for other task of real world computation 
and other problems suitable for neural computation. 
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The workshop brought together 35 key investigators in 
this area and several representatives from funding 
agencies, with the aim to assess the current state of 
the field, to explore the potential for existing and new 
approaches and to identify those areas that currently 
provide the greatest opportunities and may need par- 
ticular emphasis. It was evident from the high quality of 
the presentations that the field is making excellent and 
rapid progress. This is especially so for the special pur- 
pose systems that are modeled after biological senso- 
ry input systems such as retinas, cochleas and net- 
works for sound localization. The development of 
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larger systems for more complex problems such as 
vision, speech recognition, tactile sensing and robotics 
lies still in the more distant future. It was agreed that 
the field shou‘d make use of currently available tech- 
nologies although research into new materials, de- 
vices and interconnection methodology should be con- 
tinued at an active level. 
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Cognition and the Brain. 

Annual technical rept. 15 Feb 90-14 Feb 91. 

L. Kaufman, and S. J. Williamson. 10 May 91, 62p 
AFOSR-TR-91-0571 

Grant AFOSR-90-0221 


Using an array of 14 superconducting magnetic field 
sensors we succeeded in establishing the locations of 
neuronal activity that produce the dominant alpha 
rhythm recorded in the electroencephalogram and 
magnetoencephalogram. Of particular interest is our 
observation that spontaneous alpha activity is sup- 
pressed over the visual area when a person is en- 
gaged in mental imagery, and over other functional 
areas when appropriate cognitive tasks are performed. 
Computer simulations of the changes in patterns of 
alpha field power reveal how the power map is related 
to the underlying cortical topography when suppres- 
sion occurs. In studies of sensory evoked cortical ac- 
tivity, an analysis of published current source density 
measurements on animals provides information from 
which we obtain the first realistic measure for the spa- 
tial extent of cortical activity in human cortex when re- 
sponding to sensory stimuli. Measurements with a 5- 
sensor system for chrominance and luminance stimuli 
shows that the sites of response in visual cortex coin- 
cide. The separation of color information processing 
apparently takes place at a later stage, if at all. Re- 
sponses in human auditory cortex to appropriate 
sound stimuli reveal activity not previously identified, 
which has characteristics that suggest it is related to 
sensory memory functions. 
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Macular Bioaccelerometers on Earth and in Space. 
M. D. Ross, L. Cutler, G. Meyer, P. Vazin, and T. 
Lam. May 91, 11p 

In NASA. Lyndon B. Johnson Space Center, Spacelab 
Life Sciences 1: Reprints of Background Life Sciences 
Publications p 261-271. 


Space flight offers the opportunity to study linear 
bioaccelerometers (vestibular maculas) in the virtual 
absence of a primary stimulus, gravitational accelera- 
tion. Macular research in space is particularly impor- 
tant to NASA because the bioaccelerometers are 
proving to be weighted neural networks in which infor- 
mation is distributed for parallel processing. Neural 
networks are —_ and highly adaptive to new envi- 
ronments. mbined np cena Sng ary or 
studies of maculas fixed in space and following flight 
should reveal macular adaptive responses to micro- 
gravity, and their time-course. Ground-based research, 
already begun, using computer-assisted, 3-dimension- 
al reconstruction of macular terminal fields will lead to 
development of computer models of functioning macu- 
las. This research should continue in conjunction with 
physiological studies, including work with multichannel 
electrodes. The results of such a combined effort 
could usher in a new era in understanding vestibular 
function on Earth and in space. They can also provide 
a rational basis for counter-measures to space motion 
sickness, which may prove troublesome as space voy- 
ager encounter new gravitational fields on planets, or 
must re-adapt to 1 g upon return to earth. 


immunology 


159,455 


AD-A237 151/6 Not available NTIS 
Army Medical Research Inst. of Infectious Diseases, 
Fort Detrick, MD. 


Preparation and Characterization of Monoclonal 
Antibodies against Pseudexin. 

J. L. Middlebrook. 1991, 12p 

Availability: Pub. in Toxicon, v29 n3 p359-370 1991. 
— only to DTIC users. No copies furnished by 
DTIC. 


No abstract available. 


159,456 

AD-A237 161/5/GAR 

North Carolina Univ. at Chapel Hill. 
New Approaches to Hepatitis A Vaccine Develop- 
ment. 

Annual rept. 1 Mar 90-28 Feb 91. 

S. M. Lemon. 22 Apr 91, 32p 

Contract DAMD17-89-Z-9022 


Hepatitis A virus (HAV) has historically been an impor- 
tant cause of morbidity among U.S. soldiers in the field. 
Work under this contract is directed at the develop- 
ment of a safe, inexpensive and effective hepatitis A 
vaccine for use in military personnel. Two main re- 
search approaches are under investigation. First, we 
are characterizing neutralization escape mutants of 
HAV and examining synthetic oligopeptides represent- 
ing the suspected surface structures of HAV. Octapep- 
tides have been synthesized on polyethelene pins and 
probed with polyclonal and monoclonal antibodies in 
an effort to identify antigenic and potentially immuno- 
genic sequences. We have also determined the ability 
of poliovirus-HAV chimeric viruses to elicit neutralizing 
antibodies to HAV. 


PC A03/MF A01 


159,457 

AD-A237 184/7/GAR PC A03/MF A01 
Walter Reed Army Inst. of Research, Washington, DC. 
immune Response to Plasmodium Berghei ~ 
zoite Antigens. |. Evaluation of Murine T Cell Re- 
ceptors Following Immunization with Irradiated 
Sporozoites. 

H. T. Link, W. R. Ballou, and U. Krzych. 1990, 13p_ 
Availability: Pub. in American Jnl. of Tropical Medicine 
and Hygiene, v43 n5 p452-463 1990. Available only to 
DTIC users. No copies furnished by NTIS. 


Information regarding T cell responses to complex 
antigens found on parasites, like the protozoan Plas- 
pains is incomplete and fragmentary. Throughout this 
study, we were guided by the lessons learned from ex- 
tensively studied immune responses to soluble protein 
antigens. The usefulness of this approach should be 
critically evaluated so that studies dealing with immune 
reactiveness elicited by antigenically complex para- 
sites could either assume new directions or continue to 
rely on the models provided by the well characterized 
protein antigen systems. 


159,458 

AD-A237 237/3 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Antibodies to Cholesterol, Cholesterol Conju- 
gates, and Li mes: Implications for Athero- 
sclerosis and Autoimmunity. 

C. R. Alving, and G. M. Swartz. 1991, 14p 
Availability: Pub. in Critical Reviews in erect 
v10 issue 5 p441-453 1991. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


159,459 

AD-A237 307/4 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
— of an inactivated Hepatitis A Vac- 
cine. 

M. H. Sjogren, C. H. Hoke, L. N. Binn, K. H. Eckels, 
and D. R. Dubois. 15 Mar 91, 3p 

Availability: Publ in Annals of Internal Medicine, v114 
n6 p470-471, 15 Mar 91. Available only to DTIC users. 
No copies furnished by NTIS. 


Although Hepatitis A is a disease without chronic se- 
quelae, it is associated with serious morbidity in adults. 
An inactivated Hepatitis A vaccine prepared at the 
Walter Reed Army Institute of Research was observed 
to successfully immunize owl monkeys. In a prelimi- 
nary study, this vaccine was given to eight men, all of 
whom developed neutralizing antibody to Hepatitis A 
virus. The present study was designed to confirm the 
vaccine’s immunogenicity, to obtain additional evi- 
dence of vaccine safety, and to establish a practical 
dosing schedule. 





159,460 

AD-A237 449/4/GAR PC A03/MF A01 

Naval Dental Research Inst., Great Lakes, IL. 
haracterization of Monoclonal Antibodies to Two 

Treponema denticola Serotypes by the Indirect 

Fluorescent-Antibody Assay. 

Research prog ess rept. 

E. A. Kearns, L. G. Simonson, R. W. Schutt, M. J. 

Johnson, and L. C. Neil. 1991, 14p Rept no. NDRI- 

PR-91-01 

Availability: Pub. in Microbios, v65 p147-153 1991. 

—" only to DTIC users. No copies furnished by 


Members of the genus Treponema have been implicat- 
ed as possible aetiologic agents of periodontal dis- 
ease. Previously develo murine monoclonal anti- 
bodies (MAbs) to two Treponema denticola strains 
were characterized by an indirect fluorescent-antibody 
(IFA) technique. Fifteen T. denticola strains and 32 
other bacteria commonly isolated from periodontal 
pockets were used in the screening process. Two 
monoclonal antibodies to T. denticola isolates. There 
was no cross-reactivity between MAbs to the two sero- 
types. Preliminary tests of the MAbs on human peri- 
odontal samples show that they are useful in detecting 
these bacteria in clinical samples. 


159,461 

AD-A237 491/6/GAR 

Univax Corp., Rockville, MD. 
Vv tt of Human Monoclonal Antibodies 

against Ricin by In vitro Stimulation (SBIR 90.1). 

Final rept. 2 Apr-2 Oct 90. 

D. C. Wright. 18 Feb 91, 6p 

Contract DAMD17-90-C-0084 


This SBIR proposal describes the development of an 
=eee® to immunoprophylaxis against ricin toxin 
(RCA 60). We plan to produce a ricin toxoid vaccine for 
the development of murine and human monoclonal 
antibodies against ricin toxin. In Phase I, we propose to 
produce and characterize a candidate ricin toxoid vac- 
cine and use this vaccine for in vivo stimulation of 
murine lymphocytes and in vitro stimulation of human 
lymphocytes that secrete antibodies against ricin toxin. 
In Phase II, murine and human hybridomas secreting 
neutralizing monoclonal antibodies against ricin toxin 
would be produced by fusing Ag. 653 to muring spleno- 
cytes or EBV-transformed human lymphocytes to the 
heteromyeloma fusion partner SHM-D33. Neutralizing 
monoclonal antibodies are expected to be useful for 
both the prophylaxis and therapy of ricin poisoning. 


PC A02/MF A01 


159,462 

AD-A237 579/8/GAR PC A04/MF A01 
California Univ., San Diego, La Jolla. Office of Contract 
and Grant Administration. 

Involvement of the immune System in Neuronal 


Final technical rept. 
Contract N00014-90-J-1116 


Damage to the entorhinal afferents to the hippocampal 
dentate gyrus (i.e. perforant path) leads to sprouting of 
the remaining intact septal cholinergic afferents within 
the denervated outer molecular layer. To investigate 
the cellular and molecular events which contribute to 
this sprouting response we describe the temporal se- 
quence of cellular changes in the denervated zone 
prior to the observed neural reorganization. Rats were 
given perforant path (PP) transections and sacrificed 
at various time points following the lesion, on Days (D) 
1,2,3,4,5,6, and 30. Coronal sections at the level of the 
dorsal hippocampus were immunostained to localize 
microglia (OX-42), interleukin (IL-1) and astrocytes 
(GFAP). We observed a rapid increase in the number 
of — in the denervated molecular layer within 
the first day following PP transection. 


159,463 

AD-A237 590/5/GAR PC A04/MF A01 
Center for Infectious Diseases, Fort Collins, CO. 
Vector-Borne Infectious Diseases Div. 

Development of a Genetically Engineered Venezu- 
elan Equine Encephalitis Virus Vaccine. 

Final rept. 28 by: 89-30 Sep 90. 

D. W. Trent. 15 Apr 91, 73p 


Genomes of the Trinidad donkey (TRD) and TC-83 
strains of Venezuelan equine encephalitis (VEE) vi- 
ruses have been cloned and their nucleotide se- 
quences determined. There are 12 nucleotide differ- 


ences between the genomes of the TC-83 attenuated 
virus and its virulent TRD parent strain. One nucleotide 
substitution and deletion occurred in the 5’- and 3’- 
noncoding regions of the TC 83 genome, respectively. 
A conservative Ser to Thr amino acid substitution was 
identified in nsP3 and an Ala to Asp change in NsP2. 
Two silent mutations are present, one each in E1 and 
E2. Two amino acid substitutions are found in E1, and 
five amino acid substitutions are in E2. The genome of 
TRD virus is 11,444 nucleotides long with 5’-noncod- 
ing region of 44 nucleotides. The carboxyl-terminal 
portion of NsP3 contains two peptide segments that 
are repeated. The open-reading-frame of the nonstruc- 
tural polypeptide is interrupted by an in-frame opal 
codon between nsP3 and nsP4, as has been reported 
for other alphaviruses. 


159,464 

AD-A237 723/2 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Cofactor for Induction of Activated Macrophage 
Resistance to Infection. 

M. Belosevic, D. S. Finbloom, M. S. Meltzer, and C. 
A. Nacy. 1 i z 

Availability: Pub. in The Jnl. of Immunology, v145 n3 
p831-839, 1 Aug 90. Available only to DTIC users. No 
copies furnished to NTIS. 


No abstract available. 


159,465 

AD-A237 726/5 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Intercellular Communication: Macrophages and 
Cytokines. 

C. A. Nacy, S. J. Green, D. L. Leiby, B. A. Nelson, 
and R. M. Crawford. 1990, 7p 

Availability: Pub. in Molecular Aspects of Immune Re- 
sponse and Infectious Diseases, p47-53 1990. Avail- 
able only to DTIC users. No copies furnished by NTIS. 


No abstract available. 


159,466 

AD-A237 740/6 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Vaccines against Shigella Infections: e Oral 
Vaccines Consisting of Escherichia Coli or Salmo- 
nella typhi Te eg — 

T. L. Hale, and S. B. Formal. 1990, 13p 

Availability: Pub. in New Generation Vaccines, p667- 
678 1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


Microbiology 


159,467 

AD-A237 066/6/GAR PC A06/MF A02 

Veterans Administration Medical Center, Tucson, AZ. 

Microvascular Physiologic and Anatomic Re- 
nses in the Guinea Pig to Experimental Arena- 

virus Infection. 

Final rept. 1 Jul 87-31 Mar 91. 

M. A. Katz. 31 Mar 91, 103p 


These studies complete the physiologic inquiry into the 
course of Pinchinde virus infection in strain 13 guinea 
pigs. Findings are categorized into four major groups 
and include: (1) Jejunal capillary protein reflection co- 
efficient was reduced from .75 + or-.02 SEM to .52 + 
or - .03; (2) In contrast to the lymph flux studies show- 
ing subtle leak in jejunal capillaries, intravital micro- 
scopic and electron microscopic examination of mes- 
enteric and villous capillaries showed no leak of 170 
kD dextran as well as intact intercellular junctions; (3) 
The cause of death from this disease depended on 
animal size or age. Large animals (greater than 700g) 
died in 12-14 days with a severe anion gap metabolic 
acidosis which may have been ketoacidosis from pan- 
creatic failure; (4) As a marker of toxic oxygen free rad- 
ical production, it was noted that ethane production 
which was first developed as a useable monitor in 
these studies is elevated nearly to threefold over the 
course of the viremia. 


159,468 

AD-A237 448/6/GAR PC A03/MF A01 
Kansas Univ. Medical Center, Kansas City. Dept. of 
Biochemistry. 


159,471 


MEDICINE & BIOLOGY 
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Cloning and Expression of Genes for Dengue Virus 
Lyk, a ae gummed ee gestae aeamanaa 
ine 


Annual rept. 15 89-14 Sep 90. 
R. K. Padmanabhan. 1 , 
Contract DAMD17-85-C-5273 


It is confirmed that a short peptide, QLKLNWFKKGSS 
can elicit neutralizing antibodies in rabbits. The titer of 
the antibodies in neutralization was 1:320 for a 50% 
reduction. Attempt to express NS1 in mammalian cells 
was made using an NS1 coding sequence cloned 
under the control of RSV promoter. No protein was de- 
tected by in vivo oe and immunoprecipitation 
techniques. The same coding sequence of NS1 when 
transferred to a vaccinia-based expression system 
which produces both the mRNA and the protein in the 
cytoplasm, showed good expression of NS1, suggest- 
ing that there is no lethal mutation in the coding se- 
quence of NS1. A long cDNA from nucleotide 7 to 
4700 of DEN-2 genome was constructed. 


159,469 


AD-A237 714/1 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Flora of the Gut and Protective Function. 

E. C. Boedeker, and J. S. Latimer. 1991, 19p 
Availability: Pub. in Development of Gastrointestinal 
Tract and Accessory Or: , Chapter 19, Section 3 
p281-299 1991. Available to DTIC users only. No 
copies furnished by NTIS. 


The gastrointestinal (Gl) tract of the normal infant is 
colonized during the first weeks of life with a complex, 
predominantly anaerobic flora. Over 400 different spe- 
cies have been cultured. A h variations in final 
flora composition occur among individuals, the vari- 
ations are limited to minor species, and each individual 
tends to retain a flora of stable composition. The 
stages of development of the flora are influenced to 
some degree by substrate availability from the diet and 
in particular by breast-feeding. However, once the 
composition of the mature flora is established, it re- 
mains remarkably resistant to day-to-day dietary 
chi . The development of the normal bacterial 
population of the intestine is closely inter-related with 
normal host development. Of particular relevance is 
the relation of the intestinal flora to the development of 
normal host systems, both immune and nonimmune, 
for exclusion of foreign microorganisms, toxins, and 
antigens. The flora stimulates the normal maturation 
and development of host mucosal defense mecha- 
nisms and is in turn limited by these mechanisms as 
well as by self-limiting elements of the mature flora. 


159,470 


AD-A237 732/3 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
In Vivo Replication and Reversion to Wild Type of 
a Neutralization-Resistant Antigenic Variant of 
Hi A Virus. 

S. M. Lemon, L. N. Binn, R. Marchwicki, P. C. 
Murphy, and L. H. Ping. 1990, 7p : ‘ 
Availability: Pub. in The Jnl. of Infectious Diseases, 
v161 p7-13 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


159,471 


AD-A237 877/6/GAR PC A04/MF A01 
Yale Univ., New Haven, CT. School of Medicine. 

lorid Reference Center for Arboviruses and Re- 
troviruses. 
Annual rept. 9 Feb 87-8 Feb 88. 
R. E. Shope. 1 May 88, 51p 
Grant DAMD17-87-G-7005 


The World Reference Center for Arboviruses and Re- 
troviruses identified viruses from Thailand, Nepal, 
Egypt, Colombia, and Panama. Cache Valley virus 
from a recruit on jungle training was characterized. 
RNA-RNA hybridization of orbiviruses and reassort- 
ment of these dsRNA viruses correlated. Attempts to 
identify by IFA a novel agent from Kaposi’s sarcoma 
cases were negative with a battery of arboviruses; re- 
trovirus (HIV) isolation capability was transferred to 
Bogota in a collaborative study. Virus reference rea- 
gents for arboviruses were distributed to military lab- 
oratories and other laboratories world-wide. A low pas- 
sage collection of viruses was augmented to over 330 
strains. 
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159,472 
DE$1013902/GAR PC A03/MF A01 
Oregon State Univ., Corvallis. 

Analysis of potyvirus proteolytic processing: A 
aa pathogen derived resistance. Progress 
re 

5 y= report. 

W. G. Dougherty. 1991, 14p DOE/ER/14047-6 
Contract FG06-89ER 14047 

Sponsored by Department of Energy, Washington, DC. 


The experimentation supported by this grant is fo- 
cused on understanding the substrate interaction and 
catalytic activity associated with a plant virus-encoded 
proteinase. The plant potyviruses express their genetic 
information initially as a high molecular weight polypro- 
tein which is co- and post-translationally processed by 
two viral-encoded proteolytic activities. We have used 
the potyvirus tobacco etch virus (TEV) in our studies 
because a significant amount of biochemical and se- 
quence data are available. Over the past 2 years of 
funding we have developed and tested hypotheses 
which essentially attempt to answer three questions: 
What class of proteinases does the 49kDa proteinase 
belong to. How does the proteinase recognize this 
cleavage site. What constitutes a cleavage site. We 
have made excellent progress in addressing these 
three questions and summarize these results. 1 tab. 


159,473 

DE$1014075/GAR PC A17/MF A03 

Los Alamos National Lab., NM. 

Human retroviruses and AIDS, 1991. A compilation 

and analysis of nucleic acid and amino acid se- 
uences. 

. Myers, B. Korber, J. A. Berzofsky, G. N. Paviakis, 
and R. F. Smith. May 91, 384p LA-UR-91-2000 
Contract W-7405-ENG-36 
Sponsored by Department of Energy, Washington, DC. 


This compendium and the accompanying floppy dis- 
kettes are the result of an effort to compile and rapidly 
publish all relevant molecular data concerning the 
human immunodeficiency viruses (HIV) and related 
retroviruses.The scope of the compendium and data- 
base is best summarized by the five parts that it com- 
prises: (1) HIV and SIV Nucleotide Sequences; (2) 
Amino Acid Sequences; (3) Analyses; (4) Related Se- 
quences; and (5) Database Communications. Informa- 
tion within all the parts is updated at least twice in each 
year, which accounts for the modes of binding and 
Pagination in the compendium. 


159,474 
DES$1014386/GAR PC A03/MF A01 
New York State Coll. of Agriculture and Life Sciences, 
Ithaca. Dept. of Plant Pathology. 
Mechanisms of inhibition of viral replication in 
ints. Progress report. 
rogi r ‘ 
1991, 17p DOE/ER/13505-2 
Contract FG02-86ER13505 
Sponsored by Department of Energy, Washington, DC. 


During the last year we have made a number of impor- 
tant arvations in the fields of virology and plant mo- 
lecular Ms By directly sequencing Tomato Mosaic 
Virus (TOMV) movement genes, previously undetected 
sequence alterations common to specific viral strains 
were found. The difficulty in ——- transgenic 
tomato plants containing the Tm-2 gene was over- 
come. Tobacco plants transformed with Cucumber 
Mosaic Virus (CMV) are being characterized. Analysis 
of transgenic tobacco plants expressing CMV coat 
protein have shown no correlation between coat pro- 
tein expression and level of resistance. Specific amino 
acid changes have been found to correlate with CMV 
resistance breaking and degree of pathogenicity. Sat- 
ellite RNAs are shown to be too unstable for use as a 
biological control agent. The aphid transmission 
domain CMV has been localized to one (or more) of 
three amino acids; constructs have been made to de- 
termine the exact amino acids involved. 15 refs. 


159,475 
DE91014814/GAR PC A03/MF A01 
Arizona State Univ., Tempe. 

Antenna organization in green photosynthetic 
bacteria. Progress report, July 1988-June 1990. 

R. E. Blankenship. 1990, 33p DOE/ER/13388-5 
Contract FG02-85ER13388 

Sponsored by Department of Energy, Washington, DC. 


Chlorosomes are bag-like structures attached to the 
cytoplasmic side of the inner cell membrane, and 
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transfer energy into the membrane where long-term 
energy storage is carried out by the photochemical re- 
action center. Evidence is now overwhelming that the 
chlorosome represents a very different type of anten- 
na from that found in any other system yet studied. The 
idea that the pigments in chlorosomes are organized 
into molecular aggregates by direct pigment-pigment 
interactions has now gained essentially universal ac- 
ceptance among the workers in the field of rang 
thesis, largely due to the work from our laboratory. The 
challenge is now to understand at a molecular level 
how the pigment oligomers are packaged into the 
chlorosome and how they function to make an efficient 
antenna system. The role of proteins in the chloro- 
some is now very unclear, and some workers believe 
they play essentially no role. Several lines of current 
and planned experiments are directed at understand- 
ing these questions. A major conceptual breakthrough 
was the discovery of a previously unrecognized control 
system that serves to regulate the flux of energy 
through the system in response to the redox potential 
. the cell. Each of these areas is described. 14 refs., 3 
igs. 


159,476 

DE91014908/GAR PC A05/MF A01 
Washington Univ., Seattle. Dept. of Applied Mathemat- 
ics. 

Chaos and microbial systems. Technical progress 
report, 15 April 1990-15 January 1991. 

M. Kot. Jan 91, 91p DOE/ER/61034-1 

Contract FG06-90ER61034 

Sponsored by Department of Energy, Washington, DC. 


Much of the recent work in nonlinear dynamics has 
centered on new techniques for identifying order in 
seemingly chaotic systems. To determine the robust- 
ness of these techniques, chaos must, to some extent, 
be brought into the laboratory. Preliminary investiga- 
tions of the forded double-Monod equations, a model 
for a predator and a prey in a chemostat with periodic 
variation of inflowing substrate, suggested that simple 
microbial systems ~~ provide the perfect framework 
for determining the efficacy and relevance of the new 
nonlinear a in dealing with complex population 
dynamics. Progress in two areas of research, mathe- 
matical analysis and computer simulation of the peri- 
odically forced double-Monod equations and of related 
models; and experimental (chemostat) population 
studies that evaluate the accuracy and generality of 
the models, (and also judge the usefulness of various 
new techniques of nonlinear dynamics to the study of 
populations) is reported. 


159,477 

PBS1-218990/GAR PC A02/MF A01 
Corvallis Environmental Research Lab., OR. 
Microcosm for Measuring Survival and Conjuga- 
tion of Genetically Engineered Bacteria in Rhizos- 
phere Environments. 

Journal article. 

M. V. Walter, L. A. Porteous, V. J. Prince, L. Ganio, 
and R. J. Seidler. c1991, 7p EPA/600/J-91/141 

Pub. in Current Microbiology, v22 p117-121 1991. Pre- 
pared in cooperation with NS! Technology Services 
— Corvallis, OR., and Oregon State Univ., Corval- 
is. 


A microcosm is described to evaluate and measure 
bacterial conjugation in the rhizosphere of barley andd 
radish with strains of Pseudomonas cepacia. The pur- 
pose was to describe a standard method useful for 
evaluating the propane of genetically engineered 
microorganisms (GEMs) to transfer DNA to recipient 
bacteria. Results demonstrated the formation of tran- 
soon jugants from the rhizosphere of each plant 24 h 
after inoculation. Transconjugant populations peaked 
at 180 colony forming units (CFU)/g root and associat- 
ed soil in barley and 200 CFU/g root and associated 
soil in radish; they then declined over the next five 
days of the experiment. No significant differences 
were found in the survival of transconjugant popula- 
tions monitored from the two plant species. The mi- 
crocsm was also used to document the formation of 
false positive transcojugants, which resulted from 
donor and recipient P. cepacia mating on the surface 
of selective agar plates instead of in microcosms. 
Transconjugants resulting from such plate mating oc- 
curred in substantial numbers during the first 5 days of 
the experiment but declined to undetectable numbers 
by day 7. The use of nalidixic acid was investigated to 
determine the magnitude of plate mating. The number 
of transconjugants detected from radish rhizosphere 
was reduced by two orders of magnitude by including 
nalidixic acid in the plating medium; this indicated that 


99% of the transconjugants were a result of plate 
Haogyy (Copyright (c) 1991 Springer-Verlag New York 
Inc. 1991.) 


159,478 

PB91-219048/GAR PC A02/MF A01 
Corvallis Environmental Research Lab., OR. 

Lee sense A of Aerosol Droplets from a Sprayed 
Bacterial Suspension. 


Journal article. : 

B. Lighthart, B. T. Shaffer, B. Marthi, and L. Ganio. 
c1991, 10p EPA/600/J-91/146 

Pub. in Applied and Environmental Microbiology, v57 
n4 p1006-1012 Apr 91. Prepared in cooperation with 
ManTech Environmental Technology, Inc., Corvallis, 
OR. 


Simulated droplet trajectories of a polydispersed mi- 
crobial aerosol in a laminar air flow regimen were com- 
pared with observed dispersal patterns of aerosolized 
Bacillus subtilis subsp. niger spores in quasilaminar air- 
flow. Simulated dispersal patterns could be explained 
in terms of initial droplet sizes and whether the drop- 
lets evaporated to residual aeroplanktonic size before 
settling to the ground. For droplets that evaported prior 
to settling out, a vertical downwind size fractionation is 
predicted in which the microbial residue of the smallest 
droplets settles the least, and is found in the airstream 
at about sprayer height, and progressively larger “4 
let residues settle to progressively lower heights. O 
servations of spore particle size distributions down- 
wind from a spray source support the simulation. As 
predicted by the simulation, the aerosol settled and 
progressed downwind, with the number of small drop- 
lets and particles increasing in proportion to the height 
and distance downwind. 


Nutrition 


159,479 

AD-A237 450/2/GAR PC A08/MF A02 
Army Research Inst. of Environmental Medicine, 
Natick, MA. 

Assessment of the Nutritional Intake and Energy 
Expenditure of Unacclimatized U.S. Army Soldiers 
Living and Working at High Altitude. 

Final rept. 1 Jun 90-1 Jun 91. 

J. S. Edwards, E. W. Askew, N. King, C. S. Fulco, 
and R. W. Hoyt. 1 Jun 91, 154p Rept no. USARIEM- 
T10-91 


During a recent deployment to Bolivia (3500-4050 m 
elevation), 35 male soldiers (control) ate the field ra- 
tions (B/MRE/B). Another 32 male soldiers (supple- 
mented) and 13 female soldiers ate the field rations 
plus a high CHO (125 g) food supplement. Daily urine 
samples were obtained. Body weight, food/fluid 
intake, and food acceptability were recorded for 15 d. 
A sub-sample of 30 soldiers provided 24-hour urine 
sample for the first and last two days of the study. 
ag expenditure was measured on a sub-sample 
(n=12) using doubly labelled water. Caloric intake de- 
creased for the first three days at altitude, picked-up 
on day four and leveled out thereafter. Mean dai 
energy intakes were 2140 kcal for the control, 226 
kcal for the supplemented, and 1668 kcal for the 
female group. Caloric intakes for the male groups were 
not significantly different. Mean ye energy expendi- 
ture was 3549 kcal. Consequently, all groups lost body 
weight, 3.71 Ibs, 3.78 Ibs, and 1.16 Ibs, respectively. 
Mean CHO intake was 46, 48, and 52% of the energy 
intake, respectively. Ration acceptability was good and 
did not decline over time. These results show that B 
Rations and the MRE are equally suited for use at sea 
level but also demonstrate that soldiers given an ad 
libitum dietary regimen and a food packet CHO supple- 
ment, did not automatically increase their CHO intake. 
It was concluded, therefore, that if an increase in CHO 
intake at altitude is desirable then supplementation via 
a beverage component may be more effective. 


Parasitology 
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Walter Reed Army Inst. of Research, Washington, DC. 
Dept. of Immunology. 

Analysis of Variation in PF83, an Erythrocytic Mer- 
ozoite Vaccine Candidate Antigen of Plasmodium 
falciparum. 

A. W. Thomas, A. P. Waters, and D. Carr. 1990, 3p 
Availability: Pub. in Molecular and Biochemical Parasi- 
tology v42 p285-288, 1990. Available only to DTIC 
users. No copies furnished by NTIS. 


We have previously reported the identification of a 66- 
kDa Plasmodium knowlesi late-stage schizont protein 
(PK66) by monoclonal antibodies that inhibit in vitro 
multiplication of P. knowlesi. These antibodies are ef- 
fective as Fab fragments, and are effective against 
free merozoites hi homas, unpublished observation) 
suggesting that PK66 has a role in the invasion of 
erythrocytes. PK66 is processed to 44/42-kDa compo- 
nents at the time of merozoite release, and these 
smaller fragments appear to be associated with the 
merozoite surface. When isolated in native, but not in 
denatured form, PK66 induced inhibitory antibody in 
rabbits and induced protective antibody in rhesus mon- 
keys, apparently in a roe response with other 
parasite antigens. An 83-kDa precursor molecule of 
Plasmodium falciparum, that we call PF83, is synthe- 
sized by late-stage schizont infected erythrocytes, is 
processed to a 66-kDa component at or around the 
time of merozoite release, and by virtue of cross-reac- 
tivity with rabbit polyclonal anti-PK66, was identified as 
the P. falciparum analogue of PK66 (results presented 
at the Third International Congress on Malaria and Ba- 
besiosis, Annecy, France, 1987). 
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AD-A237 717/4 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Activated Macro Destroy intracellular 
Leishmania Major Amastigotes by an L-Arginine- 
Dependent Killing Mechanism. 

S. J. Green, M. S. Meltzer, J. B. Hibbs, and C. A. 
Nacy. 1 Jan 90, 6p 

Availability: Pub. in The Jnl. of Immunol 
p278-283, 1 Jan 90. Available only to DTI 
copies furnished by NTIS. 
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No abstract available. 
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Walter Reed aan Inst. of Research, Washington, DC. 
Species- and infective Stage-Specific Monocional 
Antibodies to Leishmania major Produced by an In 
Vitro Immunization Method. 

S. J. L. Wu, E. D. Rowton, M. Ma, and R. G. Andre. 
1990, 12p 

Availability: Pub. in Molecular and Cellular Probes, v4 
p463-474 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A237 742/2 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Interactions of Plasmodium berghei Sporozoites 
and Murine Kupffer Cells in Vitro. 

M. C. Seguin, W. R. Ballou, and C. A. Nacy. 1 Sep 


89, 7p 

Availability: Pub. in The Jnl. of Immunology, v143 
p1716-1722, 1 Sep 89. Available only to DTIC users. 
No copies furnished by NTIS. 


Malaria sporozoites must leave the bloodstream and 
cross a layer of sinusoidal lining cells in order to infect 
hepatocytes and undergo exoerythrocytic schizogony. 
To determine whether Kupffer cells (KC) derived from 
this layer interact with sporozoites, murine KC were 
isolated from perfused livers of BALBcJ mice and incu- 
bated in vitro with Plasmodium berghei sporozoites. 
Isolated KC had characteristic macrophage surface Ag 
and were phagocytic, ingesting both latex particles 
and Leishmania major amastigotes. In the absence of 
immune serum, sporozoites associated with fewer 
than 10 % of these KC. By 30 min, 10 % of the cell- 
associated sporozoites were completely ingested, 30 
% were in the process of being ingested, and 60 % 
were attached to the surface of the cells. 
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Development of Leishmania major in Phiebotomus 
pean oe Bacon Sergentomyia schwetzi (Diptera: 


Psy 3 

P. G. Lawyer, P. M. Ngumbi, C. O. Anjili, S. O. 
Odongo, and Y. B. Mebrahtu. 1990, 13p 

Availability: Pub. in American Jnl. of Tropical Medicine 
and Hygiene, v43 n1 p31-43 1990. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 
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Walter Reed Army Inst. of Research, Washi , DC. 
Liposomes Containing Lipid A: A Potent ‘oxic 
Adjuvant for a Human Malaria Sporozoite Vaccine. 
C. R. Alving, and R. L. Richards. 1990, 5p 
Availability: Pub. in Immunol Letters, v25 p275-280 
1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 
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AD-A237 826/3 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Presenting Features of R in Sleeping Sick- 
ness Patients in the Lambwe Valley, Kenya. 

B. T. Wellde, D. A. Chumo, M. J. Reardon, J. 
Mwangi, and A. Asenti. 1989, 17p 

Availability: Pub. in Annals of Tropical Medicine and 
Parasitology, v83 suppl n1 p73-89 1989. Available only 
to DTIC users. No copies furnished by NTIS. 


During a recent outbreak of Rhodesian sleeping sick- 
ness in the Lambwe Valley no asymptomatic Rhode- 
sian sleeping sickness patients were found although 
54% of the primary patients had mild symptoms and 
9% were stuporous or comatose at presentation. The 
duration of symptoms was three months or less in 
90% of the patients. Headache, weakness, joint and 
back pains and weight loss were claimed by at least 
75% of the patients, while 82% of the females report- 
ed amenorrhoea and 70% of the males claimed impo- 
tency. Physical examination revealed lymphadenopa- 
thy in 86% but fever in only 36% of the patient, while 
chancres were found in only 16%. Patients had signifi- 
cantly lower levels of hemoglobin and thrombocytes 
than controls and their erythrocyte sedimentation rates 
were elevated. A comparison of both blood group and 
hemoglobin type between patients and controls yield- 
ed no significant differences. Fifty-seven per cent of 
the primary patients reporting mild symptoms had ab- 
normal levels of leucocytes in their CSF. All relapse 
patients had abnormal CSF parameters. 
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Walter Reed Army Inst. of Research, Washington, DC. 

——- of Rhodesian Sleeping Sickness in 
enya. 

B. T. Wellde, D. A. Chumo, M. J. Reardon, A. Abinya, 

and L. Wanyama. 1989, 11p 

Availability: Pub. in Annals of Tropical Medicine and 

Parasitology, v83 suppl ni p99-109 1989. Available 

only to DTIC users. No copies furnished by NTIS. 


In a study of 269 sleeping sickness patients treated 
with Mel-B, 14 (5.2%) died during treatment. With total 
dosages of at least 30 mi (1.08 g), 1.4% relapsed and 
another 6.4% died, mostly of unknown causes, within 
three years of treatment, — a success rate of 
92.1% over the three years. Mel-B was used to treat 
55 relapses after suramin therapy with 1.8% deaths 
during treatment, 3.6% relapses, and 92.7% success 
over at least three years. Apparent drug resistnace to 
Mel-B was found in three patients who continued to 
relapse after repeated treatments. During 1980, 51 pa- 
tients were treated with suramin on the basis of clinical 
condition without benefit of cerebrospinal fluid (CSF) 
analysis. Subsequently 49% of these patients re- 
lapsed within three years of treatment. When 29 pa- 
tients were treated on the basis of CSF evaluation only 
two (7%) relapsed. 
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AD-A237 830/5 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Lambwe Valley and Its People. 

B. T. Welide, D. Waema, D. A. Chumo, M. J. 
Reardon, and A. Adhiambo. 1989, 8p or 
Availability: Pub. in Annals of Tropical Medicine and 
Parasitology, v83 suppl ni p13-20 1989. Available only 
to DTIC users. No copies furnished by NTIS. 
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No abstract available. 
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be ayer Army Inst. of Research, Washington, DC. 
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60 kDa caaneeline 

Moving Junction Formed between and 
during Invasion: Analysis by Two- 


F. W. Klotz, and L. H. Miller. 1990, 8p 

Availability: Pub. in Parasites: Molecular Biology, Drug 
and Vaccine Design, p225-232 1990. Available only to 
DTIC users. No copies furnished by NTIS. 


Invasion of erythocytes by malaria merozoites requires 
the formation of a junction of attachment 
erythrocyte and merozoite membranes. The attach- 
ment junction initially forms at the apical region of the 
merozoite. It then moves around to the posterior of the 
merozoite as invasion proceeds. A monoclonal anti- 
co _o a 60 kDa merozoite protein (termed 
MCP-1 Merozoite Cap Protein-1) of Plasmodium 
falciparum reacts in an immunofluorescence pattern 
resembling the moving junction. 
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Walter Reed Army Inst. of Research, Washi 


Comparative of Four 
tera: Culicidae) to Five a 
L. L. Robert, J. A. Hallam, D. C. Seeley, L. W. 


Roberts, and R. A. Wirtz. May 91, 5p 

Availability: Pub. in Jnl. of Medical Entomology, v28 n3 
p417-420 May 91. Available only to DTIC users. No 
copies furnished by NTIS. 


Five repellants were evaluated against Anopheles albi- 
manus Wiedemann, An. freeborni Aitken, An. gambiae 
Giles, and An. stephensi Liston, using a ‘free-choice,’ 
dose-response oe procedure on rabbits. Overall, 
deet was the most effective repellent based on effec- 
tive dosages (ED50’s), except against An. albimanus. 
An. albimanus was significantly more tolerant to deet 
with di ite or ethyl he 


Not available NTIS 
, DC. 
(Dip- 


xanediol. 
Permethrin was effective ten all Oe en 


species at the ED50 levels; 4 ues 
were higher compared with the other repellents. There 
were significant differences in sensitivity of some of 
the four species to all the repellents tested, except di- 
methylphthalate and indalone. The variability in the re- 
sponse of these ine species to repellents con- 
firm that the extrapolation of repellant data from one 
anopheline species to another is unreliable and that 
comprehensive tests are needed for each species. 


R PC A03/MF A01 
Preliminary identification of Strategic Opportun 
ties for Development of Bio-Control and Inovulant 
Products in Canada. 

1991, 50p 


Deloitte & Touche conducted a preliminary study to 
identify strategic opportunity areas for Canada in the 
field of microbial pesticides and inoculants. The study 
was commissioned by Industry Science & Technology 
Canada (ISTC). The approach involved interviews and 
discussions with a sample of key people drawn from 
universities, government research and regulatory 
agencies and the business community active in the mi- 
crobial research and product development areas. Ref- 
erence was made to published scientific papers and 
articles, in house information and industry data to de- 
termine the significance of pest, weed and disease 
problems and opportunities for inoculants. 
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MEDICINE & BIOLOGY 


Pharmacology & Pharmacological Chemistry 


a Research Faculty and Facility, Inc., ljams- 
ville, MD. 

Antiviral Drug Development: identification and Ac- 
quisition of Chemicals and Drugs. 

Final rept. 19 Jun 89-18 Dec 90. 

E. L. Stephen. 30 Dec 90, 14p 

Contract DAMD17-89-C-9148 


During this contract period the following objectives 
were achieved: (1) Enhanced the database on Antiviral 
Drug Information System (ADIS) by the addition of criti- 
cal functions including report generators and data 
loaders. (2) Received and registered over 2,900 com- 
pounds during the contract period. (3) Received more 
than 32,000 in vitro test results and incorporated them 
into the database. (4) Sent a total of 4,249 samples for 
testing. (5) Confirmed over 430 compounds to be 
active in vitro. The Biological Research Faculty and 
Facility, Inc. (BRFF) has been able to continue expan- 
sion of elements of the antiviral drug development pro- 
gram centered at the U.S. Army Medical Research In- 
Stitute of Infectious Diseases (USAMRIID). USAMRIID, 
a laboratory within the United States Army Medical Re- 
search and Development Command, provides the only 
research and development effort to discover antiviral 
drug candidates for use against virus-induced dis- 
eases of particular interest to DOD. 
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Temple Univ., Philadelphia, PA. School of Medicine. 
Suppression of Ace ine Synthesis and Re- 
lease, Potential Benefit against Anticholinesterase 
Poisoning. 

Final rept. 1 Sep 86-31 May 89. 

J. J. O’Neill, P. H. Doukas, and G. H. Sterling. 1 Nov 


90, 33p 
Contract DAMD17-86-C-6243 


The present studies are based on the hypothesis that 
toxicity due to excessive acetylcholine accumulation 
may be prevented by suppression of acetylcholine 
synthesis or release, in combination with the standard 
treatment — (atropine/2-PAM). Several novel 
quinuclidine derivatives were synthesized in our labs. 
In vitro screens were used to evaluate these com- 
pounds for specificity and potency to inhibit choline 
acetyltransferase activity, High Affinity Choline 
Uptake, acetylcholine synthesis and release, and cho- 
linesterase activity (AChE). Those compounds most 
potent in vitro were evaluated for protection against 
soman intoxication in vivo. N-allylquinuclidinol, a 
potent inhibitor of high affinity choline uptake was 
highly protective against soman. The most effective 
way to achieve protection is to combine, in a single 
compound, inhibition of high affinity choline uptake 
and carbamate protection of AChE. The most effective 
compound to date is 3-carbamyl-1-allylquinuclidinium 
bromide (CAB), which protected against all doses of 
soman tested. 
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AD-A237 159/9/GAR PC A04/MF A01 

Alabama Univ. in Birmingham. School of Medicine. 

aren em and Testing of an In Vitro Assay for 

Screening of Potential Therapeutic Agents Active 
inst Na Channel Neurotoxins. 

Final rept. 1 Jan 86-30 Jun 89. 

G. B. Brown. 12 Apr 91, 61p 


Based upon experimental observations of extensive 
conformational allosterism associated with ligand 
binding at the voltage-sensitive sodium channel, a 
rapid screening procedure has been developed to 
probe the interaction of new ligands/agents with a 
spectrum of binding domains on this vital mediator of 
electrical signalling in nerve and muscle. Under 
screening assay conditions, allosteric up-or down- 
modulation of specific batrachotoxinin-A benzoate 
binding is exploited as a sensitive indicator of the inter- 
action of test substances with any of at least five differ- 
ent sodium channel domains. Interaction with the 
sodium channel protecin or with sodium channel neur- 
otoxins is a mechanistic prerequisite for any com- 
pound if it is to provide effective pharmacologic antag- 
onism of sodium channel poisoning. 
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AD-A237 172/2/GAR PC A03/MF A01 
Defence Research Establishment Suffield, Ralston 
(Alberta). 


190 VOL. 91, No. 21 


Immunologic Consequences of Chronic Adminis- 
tration of Pyridostigmine. 
te Markham. May 90, 32p Rept no. DRES-CR-1/ 


The effect of subchronic administration of pyridostig- 
mine on the immune system was evaluated in rats. 
Three aspects of the immune reactivity and host de- 
fense were measured: humoral immunity (antibody or 
B-lymphocyte-mediated; Jerne plaque assay and anti- 
body accumulation), cell mediated immunity (T-lym- 
phocyte mediated; blastogenesis and delayed skin re- 
action) and non-specific resistance (macrophage or 
NK cell activity; chemiluminescence). Pyridostigmine 
was administered by Alzet osmotic minipup to produce 
a 45-48% reduction in serum cholinesterase. There 
were no significant differences in any of the param- 
eters that were measured among the control groups of 
rats or those treated with pyridostigmine. The meas- 
urement of body weights, organ ry oo, hemoglobin, 
RBC and WBC numbers as well as WBC differentials 
confirmed the apparent lack of effect of pyridostigmine 
on immune responsiveness. 


159,496 
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Alabama Univ. in Birmingham. 
Effects of Chronic Lithium Treatment on Protein 
Kinase C and Cyclic AMP-Dependent Protein Phos- 
horylation. 
. L. Casebolt, and R. S. Jope. 1991, 12p 
Contract DAMD17-89-C-9037 
Availability: Pub. in Biological Psychiatry, v29 p233- 
243 1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


Lithium inhibits the agonist-induced ay or of phos- 
phoinositides and the synthesis of cyclic AMP (cAMP) 
in rat brain preparations, each of which is linked to acti- 
vation of specific protein kinases. Therefore, we exam- 
ine the effects of chronic lithium treatment on protein 
kinase activities in rat hip mpus. Chronic lithium 
treatment did not alter the distribution or activity of pro- 
tein kinase C in hippocampal soluble or particulate 
fractions. However, chronic lithium treatment in- 
creased protein kinase C-mediated phosphorylation of 
four ee proteins in the soluble fraction (16, 
17, 20, 22, kd) and reduced the phosphorylation of 
three proteins (18, 19, 87 kD) in the particulate frac- 
tion. Chronic lithium treatment did not alter cAMP-de- 
pendent phosphorylation of endogenous proteins in 
the soluble fraction but reduced phosphorylation of 
two proteins (54 and 71 kD) in the particulate fractions. 
These results demonstrate that besides inhibiting 
second messenger production in brain, chronic lithium 
treatment also causes specific alterations in the phos- 
phorylation of endogenous proteins. 
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New York Univ. Medical Center, NY. Dept. of Medical 
and Molecular pyr © 

Development of a New Chemotherapy for Human 
African Trypanosomiasis by Using an Animal 
Model: Suramin with DL-Alpha-Difluoromethylor- 
nithine. 

Final rept. 15 Aug 87-14 Aug 89. 

A. B. Clarkson. 14 Sep 89, 24p 

Contract DAMD17-87-C-7177 


Eighteen isolates of Trypanosoma brucei rhodesiense 
were acquired and several were selected for a preclini- 
cal evaluation of a combination of eflornithine and sur- 
amin as a treatment for African Sleeping Sickness. 
The sensitivity to eflornithine, suramin arsenicals and 
diamidines of seventeen isolates was measured in 
acute, non-central nervous system (CNS), disease 
models. The discovery of a wide variation in sensitivity 
of these mostly wild isolates to standard and experi- 
mental — has important implications for any pre- 
Clinical evaluation of any anti-trypanosomal drug can- 
didates. Seven isolates were evaluated for suitability 
as a CNS model; one was chosen for evaluation of the 
combination suramin and eflornithine as therapy for 
CNS disease. The combination was effective despite 
the fact that these two agents used singly were inef- 
fective. In two acute infection models the combination 
produced cures at doses much lower than that re- 
quired when the drugs were used singly. No adverse 
interactions were found even when high doses of sura- 
min and eflornithine were combined. 
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AD-A237 231/6/GAR PC A03/MF A01 
New York Univ. Medical Center, NY. Dept. of Medical 
and Molecular Parasitology. 


Development of a New Chemotherapy for Human 
African Trypanosomiasis by Using an Animal 
Model: Suramin with DL-Alpha-Difluoromethylor- 
nithine. 

Annual progress rept. 15 Aug 88-14 Aug 89. 

A. B. Clarkson. 14 Sep 89, 17p 

Contract DAMD17-87-C-7177 


No abstract available. 
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AD-A237 253/0/GAR 
Massachusetts Univ., Amherst. 
Chemotherapy and Drug Targeting in the Treat- 
ment of Leishmaniasis. 

Annual rept. 15 May 88-14 May 89. 

L. L. Nolan. 30 May 89, 91p 

Contract DAMD17-87-C-7146 


PC A05/MF A01 


Leishmaniasis, a disease caused by protozoan para- 
sites of the Leishmania spp., are one of the major 
public health problems currently affecting humanity. 
Therapeutic agents for this disease are either ineffec- 
tive or toxic. The purpose of this work is to aid in the 
development of an effective, non-toxic treatment for 
leishmaniasis. The objectives of this research were the 
following: (1) To develop a reliable in vitro method for 
measuring the potential toxicity of promising anti-leis- 
manial drugs on human T4 lymphocytes. (2) To deter- 
mine if the toxicities of these drugs on T4 cells could 
be reversed by the addition of nutritional supplements. 
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Alabama Univ. in Birmingham. 
Reduction of Na(+) Enhances Phosphoinositide 
Hydrolysis and Differentiates the Stimulatory and 
Inhibitory Responses to Quisqualate in Rat Brain 
Slices. 


R. S. Jope, X. Li, G. C. Ormandy, L. Song, and M. B. 
Williams. 1990, 8p 

Contract DAMD17-89-C-9037 

Availability: Pub. in Brain Research, v536 p251-256 
1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 
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The concentration of Na+ in the incubation medium 
significantly influenced phosphoinositide hydrolysis in- 
duced by some, but not all, agonists in rat cerebral cor- 
tical slices. Reductions of the Na+ concentration 
below 120 mM resulted in incremental increases in 
basal and norepinephrine-stimulated accumulation of 
(3H)inositol monophosphate in cortical slices that had 
been prelabelled with (3H) inositol, and maximal re- 
sponses were obtained with 0 to 5 mM Na+. In con- 
trast, the responses to carbachol and ibotenate were 
similar in medium containing 120 or 5 mM Na. In 
medium with 120 mM Na+, quisqualate has two ef- 
fects on phosphoinositide hydrolysis in cortical slices, 
including a relatively weak stimulatory effect and an 
inhibitory modulation of the stimulation induced by nor- 
epinephrine. These two responses to quisqualate were 
differentially modulated by Na+. 
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New Mexico Univ., Albuquerque. 
Feasibility Study of Pharmacological Treatment to 
Reduce Morbidity and Mortality After Brain Injury. 
Annual rept. 14 Apr 88-13 Apr 89. 

D. M. Feeney, M. P. Weisend, and S. A. Queen. 12 
Nov 90, 59p 

Contract DAMD17-86-C-6144 


PC A04/MF A01 


The seven experiments reviewed in this report utilize 
anatomical, metabolic or biochemical measurements 
to analyze the mechanism(s) of amphetamine acceler- 
ated recovery from the hemiplegia induced by ablation 
or contusion injury to rat sensorimotor cortex. After a 
unilateral contusion produced by focal impact trauma, 
but not following ablation injury of the same cortical 
area, secondary neuronal death occurs in the dorsola- 
teral striatum, medial os body and hippocam- 
pal CA3 pyramidal and hillar regions of the ipsilateral 
hemisphere. The severity of this remote histopatholo- 
gical reaction is influenced by the anesthesia em- 
ployed and is not detectably different when the loca- 
tion of the contusion within the sensorimotor area is 
varied. The severity of the cell death in the hippocam- 
pus but not other areas is significantly reduced by the 
selective alphai noradrenergic receptor agonist meth- 
oxamine administered 24 hours posttrauma. 
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seas International Corp., Ruston, LA. K.S. Crump 
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Development and Validation of Methods for Apply- 
ing Pharmacokinetic Data in Risk Assessment. 
Volume 7. PBPK SIM. 

Final rept. May 87-Sep 90. 

Dec 90, 82p AAMRL-TR-90-072-VOL-7 

See also Volume 1, AD-A237 365. 


Cossten instructions for the use of the software pro- 
vided (PBPK SIM) are outlined and explained. PBPK 
SIM procedures for installation, data entry, execution 
and interpretation are described. Topics also dis- 
cussed are command files and applicable statistical 
considerations. PBPK SIM is a software package that 
combines physiologically based pharmacokinetic 
(PBPK) modeling and dose-response modeling capa- 
bilities in the context of Monte Carlo simulation and 
uncertainty analysis. The purpose of PBPK SIM is to 
allow the user to investigate the effects on model 
output of uncertainty or variability in input parameter 
values. It is accessed through a user friendly win- 
dowed environment that prompts the user for com- 
mands. PBPK SIM is linked to PBPK models defined 
through the software package called ACSL. The link is 
through data files, created through PBPK SIM, that in 
turn create command files. When more than one 
model simulation is run, the input parameters to the 
PBPK model are allowed to vary. That variation is also 
pear in the data files, through certain probability dis- 
ributions. 
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AD-A237 404/9/GAR PC A99/MF A06 
Pennwalt Corp., Philadelphia, PA. 

AIDS: Anti-HIV Agents, Therapies, and Vaccines. 

V. St Georgiev, and J. J. McGowan. 26 Dec 90, 650p 
Contract DAMD17-90-Z-0023 

Published in Annals of the New York Academy of Sci- 
ences, Volume 616, December 26, 1990. Presented at 
International Conference on Drug Research in Immun- 
ologic and Infectious Diseases: Acquired Immune Defi- 
ciency Syndrome (AIDS) (2nd), Arlington, VA, Novem- 
ber 6-9, 1989. 


The human immunodeficiency virus (HIV) is the causa- 
tive agent of the acquired immunodeficiency syndrome 
(AIDS). The virus is classified as member of a rare but 
highly organized group of retroviruses that possess, in 
addition to trans-acting cellular genes, their own set of 
er elements. After invading the human body, 
HIV will gradually erode the ability of the immune 
system to resist various pathogens, thus making the 
patient increasingly vulnerable to a number of oppor- 
tunistic infections and cancers. With the lack of any 
meaningful treatment, death from AIDS will occur 
within 2 to 4 years of its clinical diagnosis. Currently, 
three major ways of transmitting AIDS are known: by 
sexual intercourse, by transfusion of contaminated 
blood or sharing of tainted needles, and through one’s 
progeny. 
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Walter Reed Army Inst. of Research, Washington, DC. 
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D. L. Klayman, A. J. Lin, J. W. McCall, S. Y. Wang, 
and S. Townson. Apr 91, > 

Availability: Pub. in Jnl. of Medicinal Chemistry, v34 n4 
p1422-1425 Apr 91. Available only to DTIC users. No 
copies furnished by NTIS. 





Filariasis is the term applied to a group of systemic 
nematode diseases caused by the transmission of in- 
fective larvae of filariae to men by the bite of certain 
mosquitos or blackflies. The macrofilariae (adult 
worms) inhabit the body cavities, tissues, or circulatory 
system of the host. Restriction of the lymphatic ves- 
sels by adult worms can cause dramatic enlargement 
of the lower extremities, such as that seen in elephan- 
tiasis. Among the important members of this family of 
filarial nematodes that infect man are Wuchereria ban- 
crofti, Brugia malayi, O. volvulus, and Loa loa. 
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New York Univ. Medical Center, NY. 


Differential Susceptibility to DL-alpha-Difluoro- 
methylornithine in Ciinioat Isolates of Trypanoso- 
rhodesiense 


ma brucei hs 

C. J. Bacchi, H. C. Nathan, T. Livingston, G. 
Valladares, and M. Saric. Jun 90, 6p 

Contract DAMD17-87-C-7177 

Availability: Pub. in Antimicrobial Agents and Chemo- 
therapy, v34 n6 p1183-1188 Jun 90. Available only to 
DTIC users. No copies furnished by NTIS. 


Difluoromethylorinithine is an enzyme-activated inhibi- 
tor of ornithine decarboxylase and an antagonist of po- 
lyamine metabolism that has been successful in clini- 
cal trials against West Africa sleeping sickness caused 
by Trypanosoma brucei gambiense. Its potential for 
use against the more virulent East African form of the 
disease, caused by T. brucei rhodesiense, is not cer- 
tain. We examined 14 East African clinical isolates 
from the Kenya Trypanosomiasis Research Institute 
strain bank plus 2 established isolates for susceptibility 
to DL-alpha-difluoromethylorinithine and to strand try- 
panocides. Seven of 16 strains were partially or totally 
refractory to DL-alpha-difluoromethylorinithine in our 
test system. Four strains were also refractory to arsen- 
ical drugs, and five were refractory to diamidines. The 
results indicate that other novel agents or combina- 
tions of established agents may be needed for chemo- 
therapy of East African disease. 


159,506 
AD-A237 831/3 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Effectiveness of WR163577 against Animal Try- 
inosomes in Goats and Mices. 
. J. Reardon, B. T. Wellde, R. M. Muriithi, D. A. 
Chumo, and S. Towett. 1989, sp 
Availability: Pub. in Annals of Tropical Medicine and 
Parasitology, v83 supplement ni p171-175 1989. 
ae only to DTIC users. No copies furnished by 


A bisquinaldine, 1, 6-bis-(6-amino-2-methyl-4-quinoly- 
lamino) hexane, was tested against Trypanosoma 
brucei ssp. in goats and against T. brucei, T. congo- 
lense and T. vivax in mice. At doses of 25 and 100 mg 
kg-1, the drug protected = for at least 90 days 
against blood gp om with T. brucei ssp. Fifty to sixty 
per cent of goats challenged 180 days after treatment 
were protected, but all its challe: 270 days 
after treatment became infected. In mice, bisquinal- 
dine also had a marked effect on T. brucei, but only a 
minimal effect on T. vivax and no apparent effect on T. 
congolense. No drug toxicity was noted in mice even 
at doses of 2000 mg kg-1. Both a short-term (25 and 
100 mg kg-1) and long term (100 mg ko!) toxicity was 
apparent in goats treated with bisquinaldine. 


159,507 

AD-A237 834/7 Not available NTIS 
Walter Reed Army Inst. of Research, en DC. 
Behavioral Effects of Non-Opioid An e Anti- 
convulsants. 

J. M. Witkin, and F. C. Tortella. 1989, 9 

Availability: Pub. in Drug Development Research, v18 
p57-65 1989. Available only to DTIC users. No copies 
furnished by NTIS. 


Many of the currently used anticonvulsants possess a 
host of undesirable pharmacological properties. Sev- 
eral non-opioid antitussives bind to high-affinity 
(H)dextromethorphan sites in the brain and have novel 
anticonvulsant activity. Because these compounds 
may lack side effects possessed by currently used an- 
ticonvulsants, they may be useful in the treatment of 
some epilepsies, either alone or as adjuncts. Behavior- 
al effects of these as well as clinically used anticonvul- 
sant drugs were studied under a standard preclinical 
test of sedative-hypnotic/anxiolytic activity which gen- 
erally yields positive results with standard anticonvul- 
sants. Lever-press responses of male Sprague- 
Dawley rats were maintained under a multiple sched- 
ule of food presentation in which responses in one 
component were suppressed by brief electric shock 
(punishment) whereas responses in an alternate com- 
ponent were not punished. 


159,508 
AD-A237 879/2/GAR PC A03/MF A01 
Purdue Research Foundation, Lafayette, IN. 

Vv it of Biochemical Cyanide Antidotes. 
Midterm rept. 1 Feb 89-1 Nov 90. 
G. E. Isom, and J. L. Borowitz. 30 Nov 90, 31p 
Contract DAMD17-89-C-9033 


Twenty-four different substances were tested as po- 
tential cyanide antidotes using cultured rat pheochro- 
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mocytoma (p-PC12) cells. Prevention of cyanide-in- 
duced biochemical (increased cell calcium, 
peroxide formation, cytochrome oxidase inhibition and 
inhibition of antioxidant defense enzymes) in isolated 
PC12 cells was used as a measure of in vitro antidotal 
effectiveness. For comparison, protection against cya- 
nide lethality in mice (LD50) was evaluated for 11 com- 
pounds. The linear regression line relating in vitro with 
in vivo antidotal activity had a correlation coefficient of 
0.54. Thus more data are needed to fully evaluate the 
in vitro system but this rapid screening procedure may 
prove to be an efficient way to predict whether a sub- 
stance is a useful cyanide antagonist. 


159,509 

AD-A237 900/6/GAR PC A07/MF A02 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Study to Determine the Feasibility of Establishing 
a Tri-Service Mail Order Pharmacy System. 
Master’s thesis. 

M. L. Gabbard. 1 Dec 90, 139p 


Since pressure to contain health care costs is increas- 
ing, dispensing pharmaceuticals by mail is becoming 
an attractive alternative. Mail service pharmacy is a 
form of pharmacy practice that dispenses medications 
through the mail and delivery services. Ingredient 
costs of prescriptions have been increasing at almost 
twice the rate of the Consumer Price Index over the 
past decade. The cost of prescription drugs has also 
increased more than hospitalization or physician fees 
during this time. In the civilian community many em- 
ployer-sponsored mail service drug programs have 
become increasingly popular in recent years. This re- 
search examines the feasibility of establishing a Tri- 
service mail order pharmacy system for out-patient 
refill maintenance prescription drugs. Four models are 
assessed to determine the consequences of mail 
order —— on the military prescription refill 
system. The study identifies the major cost compo- 
nents associated with pharmaceutical delivery of each 
of these models (ingredient costs, dispensing costs or 
cost of labor, equipment, facility and mail). The four 
models analyzed are: (A) the baseline or current cost 
model; (B) the centralized Medical Treatment Facility 
(MTF) mail service model: (C) the decentralized MTF 
mail service model; and (D) the civilian management 
contract mail service model. It was determined that 
Model D would be an appropriate and cost-saving al- 
ternative to the present system. 


Physiology 
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AD-A237 182/1/GAR 

Oregon Graduate Center, Beaverton. 
Silicon Association Cortex. 


D. Hammerstorm. 10 Jun 91, 5p 
Contract N00014-90-J-1349 


Under this grant research is conducted at both Adapt- 
ive Systems Inc. (ASI) and the Oregon Graduate Insti- 
tute (OGI). ASI is developing are implementa- 
tions of models derived from studies of olfactory 
cortex. The abstract cortex model (1) was implement- 
ed in ASI’s high-level simulator. This was the first step 
in mapping algorithm to ASI’s neuro-computer. 
This implementation provides a template for the direct 
micro-code implementation on the chip. In addition, 
this simulator provided us with a vehicle for preliminary 
studies of the clustering and classification ability of the 
model. 


PC A01/MF A01 
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AD-A237 286/0/GAR PC A02/MF A01 
beter se Univ., St. Louis, MO. 
Vestibular Efferent Activity in Squirrel Monkeys. 

S. M. Highstein. 1 Oct 90, 6p 

Contract N00014-88-K-0032 


All vertebrates are endowed with a vestibular efferent 
system (EVS) consisting of somata within the central 
nervous system with long axons exiting the brain to in- 
nervate the labyrinth. Behaviorally relevant stimuli re- 
lated to feeding and/or aggressive behaviors and con- 
ditions leading to enhanced attentional states or alert- 
ing, eclvate te EVS. Increased EVS activity modifies 
the resting rate and response dynamics to motion of 
vestibular afferents. This modification is non-uniform 
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across the fiber spectrum of the semicircular canals, 

for example, affecting the more sensitive, low sponta- 

neous activity cells more profoundly than their less 

sensitive counterparts. The cellular bases for EVS ef- 

fects are excitatory axo-axonic synapses upon primary 

eee and axo-somatic inhibitory synapses upon 
air cells. 


159,512 

AD-A237 452/8/GAR 

California Inst. of Tech., Pasadena. 
ral Networks. 


PC A01/MF A01 


Research performed under this grant centered on the 
computations done by biological networks of nerve 
cells, and on the theoretical and engineering of neuro- 
biological computation. The biological studies were in 
reatest part theoretical ar of the olfactory 
smell) system. This is a very old and simple sensory 
system, and is highly conserved. Animals as different 
as snails and humans have strong anatomical similari- 
ties in their olfactory systems. In addition, the basic ar- 
chitecture of much of old cortex is claimed to be relat- 
ed to that of olfactory cortex, so understandings 
are in the olfactory system are potentially applica- 
le to other areas of brain. 


159,513 
AD-A237 646/5/GAR PC A04/MF A01 
California Univ., San Francisco. 

Signal Classification in Cat Auditory 
Cortex. 


ren progress rept. no. 1, 15 Dec 90-14 Jun 


C. Schreiner, M. Sutter, D. Keeling, and K. Grajski. 
14 Jun 91, 60 
Contract NO0014-91-J-1317 


Two of the main objectives of the grant are (a) to deter- 
mine which functionally significant acoustical param- 
eters and/or physiological response parameters show 
a systematic spatial organization, as obtained with 
multiple unit mapping techniques, within the bound- 
aries of the primary auditory cortex (Al) of the cat, and 
(b) what single neuron response characteristics are 
underlying the systematic spatial signal representa- 
tions as obtai with multiple unit measures. Knowl- 
edge of these parametric signal representations shall 
enable us to develop a basic understanding of cortical 
processing and its implications for the coding/classifi- 
cation of complex —_. Initially, cortical receptive 
fields for simple signal parameters, such as frequency, 
bandwidth, and intensity, will be explored before turn- 
ing to more complex signal properties such as spectral 
shape or temporal variations. 


159,514 
AD-A237 654/9/GAR PC A11/MF A03 
Army Research Inst. of Environmental Medicine, 
Data ‘Acquisit Sy Bioph 
cquisition System for Collecti S- 
eet Bog Ar 0, 24 Fe 
. W. Stephen, ai . S. Chang. Apr 91, 249p Rept 
no. USARIEM-T9-91 stay ae 


The Biophysics and Biomedical Modeling Division gen- 
eral purpose data acquisition system (AC128) is de- 
signed to sample up to 128 channels of input data, 
using an IBM-AT compatible personal computer (PC). 
he most recent set of sampled data are displayed in 
real time on the PC monitor. All data are also temporar- 
ily stored in the PC memory. Options to save the col- 
lected data onto other more permanent storage de- 
vices are provided. In this report the term AC128 rep- 
resents the entire data acquisition system, comprising 
both the hardware and the software. The software por- 
tion alone will be referred to as the SoS. The AC128 
does not replace the PC Disk Operating System 
(DOS). The SoS runs within the PC DOS and calls 
many DOS provided functions. The primary types of 
input supported include thermocouples, thermistors, 
and voltages. All standard thermocouple types (T, E, J, 
K, B, R, S) are allowed. Thermistors which subscribe to 
the Steinhart-Hart conversion equation are supported. 
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AD-A237 713/3 Not available NTIS 

Walter Reed Army Inst. of Research, Washington, DC. 
ed Discrimination Procedure for Rats. 

J. K. Parkinson, and T. F. Elsmore. 1989, 3p 

Availability: Pub. in Bulletin of the Psychonomic Socie- 

ty, v27 n1 p49-51 1989. Available to DTIC users only. 

No copies furnished by NTIS. 
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A procedure for the rapid training of rats on a delayed 
conditional discrimination task is described. During a 
10-sec sample period, a tone was presented and stim- 
ulus lights were either on over both levers or off over 
both levers. Following a delay, the light over only one 
of the levers was illuminated, and responding was rein- 
forced on either the lighted or the dark lever, depend- 
ing on whether the lights over both levers had been on 
or off during the sample period. With a sample-choice 
delay of .01 se, rats acquired this task to a mean of 
86% correct within 9 days of approximately 619 trials 
per day. Performance over increasing delays was stud- 
ied, with accuracy falling to chance levels at 32 sec. 
Response was biased toward the light-on zero-delay 
trials, but there was no light bias with longer delays. 


159,516 

AD-A237 788/5/GAR 

lilinois Univ. at Urbana-Champaign. 
Organization of the Su lasmatic Circadian 
Pacemaker of the Rat and its Regulation by Neuro- 
transmitters and Modulators. 

Annual technical rept. 1 Apr 90-31 Mar 91. 

M. U. Gillette, M. Medanic, A. M. Michel, M. Rea, 
and T. Tcheng. 24 Apr 91, 18p AFOSR-TR-91-0543 
Grant AFOSR-90-0205 


This research addresses the cellular organization and 
regulation of a biological clock that controls daily (cir- 
cadian) rhythms of behavior (e.g., performance), physi- 
ology and metabolism in mammals. This clock, located 
in the brain’s suprachiasmatic nucleus (SCN), can be 
removed in a slice of hypothalamus, maintained in a 
life support system for up to 3 days and studied direct- 
ly. Using this approach, progress in year 1 of this 
award has been made in (1) localizing time-keeping 
properties within the SCN of rat, (2) establishing the 
regulatory role of serotonin, a neuromodulatory input 
from the brain’s arousal center in the raphe nucleus, 
and (3) examining the release of excitatory amino 
acids from the optic tract in the region of the SCN. This 
project involves both individual and interactive re- 
search projects at the University of Illinois and the 
USAF SChool of Aerospace Medicine. 


PC A03/MF A01 
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AD-A237 794/3/GAR PC A03/MF A01 
Harvard Univ., Cambridge, MA. Div. of Applied Sci- 
ences. 

Effects of Luminance Boundaries on Color Per- 
ception. 

Annual rept. 15 Mar 90-14 Mar 91. 

R. E. Kronauer, R. T. Eskewm, and C. F. Stromeyer. 
24 Apr 91, 19p AFOSR-TR-91-0544 

Grant AFOSR-89-0304 


When a suprathreshold luminance flash, pee as 
an increment on a large background field, accompa- 
nies a coincident equiluminant flash, the chromatic 
threshold is reduced. Early studies suggested that the 
chromatic facilitation grows large at small test size. We 
have measured detection thresholds for test spots 
with diameters from 5 min - 1 degree. Even for the 
smallest size the chromatic red-green sensitivity 
(specified in cone-contrast coordinates) is greater than 
luminance sensitivity, which has important implications 
for what the eye sees best . Facilitation by the lumi- 
nance flash remains constant at 2x for all sizes con- 
trary to other earlier studies. Further work with 1 
degree flashes indicates that the facilitation results 
from a demarcation of the chromatic region by lumi- 
nance features and is not due to simple reduction of 
detection uncertainty. We also studied how the L and 
M cone signals combine in detecting motion. 


159,518 

AD-A237 796/8/GAR PC A03/MF A01 
Yale Univ., New Haven, CT. Dept. of Psychology. 
Levels of Processing of Speech and Non- h. 
Final rept. Sep 86-Mar 90. 

A. G. Samuel. 10 May 91, 20p AFOSR-TR-91-0553 
Grant AFOSR-86-0357 


These studies examined both signal-dependent fac- 
tors, and listener-dependent factors. The examina- 
tions of signal factors include experiments on percep- 
tual degradation due to signal interruption at critical 
rates (approximately 4 cps), and studies mapping the 
early levels of representation of speech. The data sup- 
port the existence of two qualitatively different early 
processing stages; the first is relatively peripheral and 
subject to neural fatigue, while the second is central 
and subject to criterion shifts. The studies of listener 
based factors include studies of perceptual restoration 
of deleted sounds (phonemes or musical notes), and 


studies of the perceptual effect of attentional alloca- 
tion. The restoration experiments indicate similar ar- 
chitectures in the perceptual processing of speech and 
music. The attentional investigations demonstrate 
rather fine-tuned attentional control under high-pre- 
dictability conditions. Significant progress has been 
made in achieving the research objective of clarifying 
the properties of complex auditory pattern recognition. 
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N91-25576/0/GAR 
(Order as N91-25571/1/GAR, PC Aree) 


California Univ., San Diego, La Jolla. 

Heart-Lung Interactions in Aerospace Medicine. 

H. J. B. Guy, and G. K. Prisk. May 91, 45p 

In NASA. Lyndon B. Johnson Space Center, Spacelab 
Life Sciences 1: Reprints of Background Life Sciences 
Publications p 149-193. 


Few of the heart-lung interactions that are discussed 
have been studied in any detail in the aerospace envi- 
ronment, but is seems that many such interactions 
must occur in the setting of altered accelerative load- 
ings and pressure breathing. That few investigations 
are in progress suggests that clinical and academic 
laboratory investigators and aerospace organizations 
are further apart than during the pioneering work on 
pressure breathing and acceleration tolerance in the 
1940s. The purpose is to reintroduce some of the pe- 
rennial problems of aviation physiology as well as 
some newer aerospace concerns that may be of inter- 
est. Many possible heart-lung interactions are pon- 
dered, by necessity often drawing on data from within 
the aviation field, collected before the modern under- 
standing of these interactions developed, or on recent 
laboratory data that may not be strictly applicable. In 
the field of zero-gravity effects, speculation inevitably 
outruns the sparse available data. 
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N91-25579/4/GAR 
(Order as N91-25571/1/GAR, PC —_ o3) 


State Univ. of New York at Buffalo. Dept. of Physiolo- 


gy. 

Gravitational Force and the Cardiovascular 
System. 

D. R. Pendergast, A. J. Olszowka, M. A. Rokitka, and 
L. E. Farhi. May 91, 12p 

Contract NAS9-16042 

In NASA. Lyndon B. Johnson Space Center, Spacelab 
Life Sciences 1: Reprints of Background Life Sciences 
Publications p 242-253. 


Cardiovascular responses to changes in gravitational 
force are considered. Man is ideally suited to his 1-g 
environment. Although cardiovascular adjustments are 
required to accommodate to postural changes and ex- 
ercise, these are fully accomplished for short periods 
(min). More challenging stresses are those of short- 
term microgravity (h) and long-term microgravity (days) 
and of gravitational forces greater than that of Earth. 
The latter can be simulated in the laboratory and quan- 
titative studies can be conducted. 
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N91-25584/4/GAR 
(Order as N91-25571/1/GAR, PC —_ 3) 


National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
oe Approach to the Physiology of Weight- 


lessness. 

R. J. White, J. |. Leonard, J. A. Rummel, and C. S. 
Leach. May 91, 16p 

In Its Spacelab Life Sciences 1: Reprints of Back- 
ground Life Sciences Publications p 285-300. 


A systems approach to the unraveling of the complex 
response pattern of the human subjected to weight- 
lessness is presented. The major goal of this research 
is to obtain an understanding of the role that each of 
the major components of the human system plays fol- 
lowing the transition to and from space. The corner- 
stone of this approach is the utilization of a variety of 
mathematical models in order to pose and test alterna- 
tive hypotheses concerned with the adaptation proc- 
ess. An integrated hypothesis for the human physio- 
logical response to weightlessness is developed. 
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N91-25587/7/GAR 
(Order as N91-25571/1/GAR, PC A18/MF 


A03) 
Massachusetts Inst. of Tech., Cambridge. 
Mit/Canadian Vestibular Experiments on the 
celab-1 Mission. Part 1: Sensory Adaptation to 
eightiessness and Readaptation to One-G: An 
Overview. 
L. R. Young, C. M. Oman, D. G. D. Watt, K. E. 
Money, and B. K. Lichtenberg. May 91, 8p 
In NASA. Lyndon B. Johnson Space Center, Spacelab 
Life Sciences 1: Reprints of Background Life Sciences 
Publications p 346-353. 


Experiments on human spatial orientation were con- 
ducted on four crewmembers of Space Shuttle Space- 
lab Mission 1. The conceptual background of the 
project, the relationship among the experiments, and 
their relevance to a ‘sensory reinterpretation hypothe- 
sis’ are presented. Detailed experiment procedures 
and results are ——_ in the accompanying papers 
in this series. The overall findings are discussed as 
they pertain to the following aspects of hypothesized 
sensory reinterpretation in weightlessness: (1) utricular 
otolith afferent signals are reinterpreted as indicating 
head translation rather than tilt, (2) sensitivity of reflex 
responses to footward acceleration is reduced, and (3) 
increased weighting is given to visual and tactile cues 
in orientation perception and posture control. Results 
suggest increased weighting of visual cues and re- 
duced weighting of graviceptor signals in weightless- 
ness. 
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N91-25589/3/GAR PC A09/MF A02 
Texas A and M Univ., College Station. 
Characterization of Slow and Fast Phase Nystag- 


mus. 

Final Technical Report, 1 Jan. 1990 - 28 Jun. 1991. 
C. S. Lessard, C. A. Rodriguez-garcia, W. C. Wong, 
J. J. Im, and G. F. Schmidt. 28 Jun 91, 191p NAS 
1.26:188452, NASA-CR-188452 

Contract NAG9-303 


A current literature review of the analog and digital 
process of vestibular and optical kinetic nystagmus re- 
veals little agreement in the methods used by various 
labs. The strategies for detection of saccade (fast 
phase velocity component of nystagmus) vary be- 
tween labs, and most of the process have not been 
evaluated and validated with a standard database. A 
survey was made of major vestibular labs in the U.S. 
that perform computer analyses of vestibular and 
tokinetic reflexes to stimuli, and a baseline was esta 
lished from which to standardize data acquisition and 
analysis programs. The concept of an Error Index was 
employed as the criterium for evaluating the perform- 
ance of the vestibular analysis software programs. The 
performance criterium is based on the detection of 
saccades and is the average of the percentages of 
missed detections and false detections. Evaluation of 
the programs produced results for lateral gaze with 
saccadic amplitude of one, two, three, five, and ten de- 
grees with various signal-to-noise ratios. In addition, 
results were obtai for sinusoidal pursuit of 0.05, 
0.10, and 0.50 Hz with saccades from one to ten de- 
pao at various signal-to-noise ratios. Selection of the 

jt program was made from the performance in the 
lateral gaze with three rees of saccadic amplitude 
and in the 0.10 Hz sinusoid with three degrees of sac- 
cadic amplitude. 


Psychiatry 
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AD-A237 391/8/GAR PC A03/MF A01 
Naval Medical Research and Development Command, 
Bethesda, MD. 

Development and Evaluation of a Human Perform- 
ance Assessment Battery. 

Final rept. 21 Apr 84-30 Sep 89. 

J. Schrot. 1 Sep 90, 13p 


The antihistamine-PAB validation study was complet- 
ed during the reporting period. Preliminary analysis of 
the results indicates that Benadryl and Seidane pro- 
duced different effects on different tests of the battery. 
Benadryl produced more profound effects than Sel- 
dane on both accuracy and speed of response. This 


laboratory also participated in the testing and evalua- 
tion of version 2.1 of the UTC-PAB software systems. 
The information obtained, along with standards speci- 
fications for certain PAB component tasks, was provid- 
ed to the Director, JWGD3 MILPERF. 
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Massachusetts Inst. of Tech., Cambridge. 

Perception of the Body in Space: Mechanisms. 

L. R. Young. May 91, 44p 

In NASA. Lyndon B. Johnson Space Center, Spacelab 
Life Sciences 1: Reprints of Background Life Sciences 
Publications p 301-344. 


The principal topic is the perception of body orientation 
and motion in space and the extent to which these per- 
ceptual abstraction can be related directly to the 
knowledge of sensory mechanisms, particularly for the 
vestibular apparatus. Spatial orientation is firmly based 
on the ——s sensory mechanisms and their cen- 
tral integration. For some of the simplest situations, 
like rotation about a vertical axis in darkness, the dy- 
namic response of the semicircular canals furnishes 
almost enough information to explain the sensations of 
turning and stopping. For more complex conditions in- 
volving multiple sensory systems and possible con- 
flicts among their messages, a mechanistic response 
requires significant speculative assumptions. The 
models that exist for multisensory spatial orientation 
are still largely of the non-rational parameter variety. 
They are capable of predicting relationships among 
input motions and output perceptions of motion, but 
they involve computational functions that do not now 
and perhaps never will have their counterpart in cen- 
tral nervous system machinery. The challenge contin- 
ues to be in the iterative process of testing models by 
experiment, correcting them where necessary, and 
testing them again. 
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N91-25586/9/GAR 
(Order as N91-25571/1/GAR, PC ann 


Massachusetts Inst. of Tech., Cambridge. 
Gravitational Effects on Brain and Behavior. 

L. R. Young. May 91, 9p 

Contract NAS9-15343 

In NASA. Lyndon B. Johnson Space Center, Spacelab 
Life Sciences 1: Reprints of Background Life Sciences 
Publications p 345-353. 


Visual, vestibular, tactile, proprioceptive, and perhaps 
auditory clues are combined with knowledge of com- 
manded voluntary movement to produce a single, usu- 
ally consistent, perception of spatial orientation. The 
recent Spacelab flights have provided especially valu- 
able observations on the effects of weightlessness 
and space flight. The response of the otolith organs to 
weightlessness and readapting to Earth’s gravitation is 
described. Reference frames for orientation are briefly 
discussed. 
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PB91-214502/GAR PC A03/MF A01 
National Library of Medicine, Bethesda, MD. 

Current Bibliographies in Medicine: Human-Pet Re- 


ps. 
Rept. for Jan 83-Dec 90. 
J. Hunt. 1990, 25p NLM/CBM-90/19 
Also available from Supt. of Docs. 


The bibliography is an update and expansion of a 1987 
literature search, Health Benefits of Pets, prepared by 
Fritz Gluckstein, D.V.M., for an NIH Technology As- 
sessment Workshop, Health Benefits of Pets, held in 
Bethesda, MD, on September 10-11, 1987. It covers 
material on some of the psychological aspects of the 
human-pet bond, as well as pet therapy, other health 
benefits, and grief after pet deaths. It includes both sci- 
entific studies and anecdotal accounts from the health 
care literature, as well as some articles from popular 
magazines and n . Citations to additional ar- 
ticles in general magazines may be found in the Read- 
ers’ Guide to Periodical Literature, available in most 
public libraries. The bibliography includes materials 
published from July 1987 through December 1990, 
with selected older materials from January 1983 to 
July 1987. Citations to journal articles, chapters of 
books, and conference papers are grouped into five 
subject areas, with monographs, periodical titles, and 
audiovisual materials placed in a separate category. 
Each citation appears under only one category. 
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AD-A237 185/4 Not available NTIS 
Walter Reed Army Inst. of Research, Washi , DC. 
isolation of G 2 Aerotolerant Cam 

Species from Children with Diarrhea. ; 

D. N. Taylor, J. A. Kiehibauch, W. Tee, C. Pitarangsi, 
and P. Echeverria. 1991, 7p 

Availability: Pub. in The Jnl. of Infectious Diseases, 
v163 p1062-1067 1991. 


No abstract available. 
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AD-A237 186/2/GAR PC A02/MF A01 
Armstrong Lab., Brooks AFB, TX. 

A Laboratory Reference Laboratory Up- 


grade 

Interim rept. Feb 90-Feb 91. 

E. J. Wright, W. H. Wolfe, and D. Mahon. Feb 91, 8p 
Rept no. AL-JA-1991-0033 


On 1 February 1990, the Epidemiology Division began 
the first phase of a reference laboratory automation 
project aimed at improving clinical laboratory supp 
while improving efficiency and lowering costs. 
sites, ——s a cross section of Continental 
United States (CONUS) medical treatment facilities 
(MTFs), were selected as 1-year test sites for the initial 
evaluation of the project. sites were equipped 
with printers and modems which were electronically 
connected to the Epidemi Division laboratory for 
i i ion, these MTFs were 


delivery. By the end of the test period, the project has 
proven to be highly effective and has significantly im- 
proved laboratory support to facilities served. 


159,530 
AD-A237 268/8 Not available NTIS 
Armed Forces Research Inst. of Medical Sciences, 
APO San Francisco 96346. 

A in Thailand. 


Declining Transmission of Hepatitis 
B. L. Innis, R. Snitbhan, C. H. Hoke, W. Munindhorn, 


a . La ingse. 1991, 7p 

Availability: Pub. in Jnl. of Infectious Diseases, v163 
p989-995 1991. Available to DTIC users only. No 
copies furnished by NTIS. 

ph mao A antibody was almost universal among Thai 
children 10-15 years ago. To assess whether transmis- 
sion of hepatitis A among Thai children had declined, 
contem antibody prevalence and seroconver- 
sion rates were determined. Anti prevalence in 
1987-1988 among children in Bangkok declined since 
1977 for all ages studied, most ‘edly among young 
children. Among 453 low-income urban schoolchil- 
dren, there were no seroconversions over a 10- to 12- 
month period (95% confidence interval (Cl) for inci- 
dence, 0-0.8%). Antibody prevalence among rural chil- 
dren also declined between 1985 and 1989, though 
rates were higher than those in Bangkok. Antibody 
prevalence ed by community. The annual rural in- 
fection rate was 1.1% (Cl, 0.8%-1.6%). The pattern of 
rural hepatitis A transmission was focal. Increased 
numbers of su ible children in Thailand, where 
hepatitis A virus still circulates, sets the stage for rising 
rates of symptomatic disease in adults. 


PC A07/MF A02 
.. McLean, VA. 
Investi- 


159,531 
AD-A237 515/2/GAR 
—— Applications grime 
Air Force Health Study. An Epidem 
of Health Effects in Air Force Personnel Fol- 
wing Exposure to Herbicides. Introduction, 
Background and Conclusions (Chapters 1-5, 18, 


19). 
Final rept. 1985-1987; May 87-Feb 91. 


R. H. Roegner, W. D. Grubbs, M. B. Lustik, A. S. 
Brockman, and S. C. Henderson. Mar 91, 133p 
ere gpm wh Scri Clinic and Re- 

repared in cooperati i ipps Clinic ; 
search Foundation, La Jolla, CA and National Opinion 
Research Center, Chicago, IL. 


This report J vey ony » the results of the serum dioxin 
analysis of Air Force Health Study 1987 examina- 
tion cycle. Its purpose is to determine whether lo 

term health ai are associated with serum dioxin 
levels for the participants in the study. For each health 
effect variable, were performed to evaluate 
the relationships with initial serum dioxin (extrapolated 
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from a first order pharmacokinetics model); current 
serum dioxin and time since tour; and categorized cur- 
rent dioxin levels (providing contrasts of Ranch Hands 
with specified current dioxin levels versus Compari- 
sons with background levels). Significant associations 
between serum dioxin and several lipid-related health 
indices were found in these analyses. Specifically, sig- 
nificant associations with dioxin were found for diabe- 
tes, percent body fat, cholesterol, High density lipopro- 
teins (HDL), and cholesterol-HDL ratio. Other varia- 
bles, such as the spirometric indices in the pulmonary 
assessment and benign systemic neoplasms (over 
70% were lipomas) in the malignancy assessment, 
showed significant associations that may be related to 
the body fat results. These findings and their possible 
relationship to dioxin elimination will be assessments 
that were indicative of a health detriment due to dioxin. 


159,532 

AD-A237 516/0/GAR PC A10/MF A03 
Science Applications International Corp., McLean, VA. 
Air Force Health Study. An Epidemiologic Investi- 
gation of Health Effects in Air Force Personnel Fol- 
lowing Exposure to Herbicides. Volume 1. 

Final rept. 1985-1987; May 87-Feb 91. 

R. H. Roegner, W. D. Grubbs, M. B. Lustik, A. S. 
Brockman, and S. C. Henderson. Mar 91, 209p 
Contract F41689-85-D-0010 

Prepared in cooperation with Scripps Clinic and Re- 
search Foundation, La Jolla, CA and National Opinion 
a Center, Chicago, IL. See also Volume 2, AD- 


This report presents the results of the serum dioxin 
analysis of the Air Force Health Study 1987 examina- 
tion cycle. Its purpose is to determine whether long- 
term health effects are associated with serum dioxin 
levels for the participants in the study. For each health 
effect variable, analyses were performed to evaluate 
the relationships with initial serum dioxin (extrapolated 
from a first-order pharmacokinetics model); current 
serum dioxin and time since tour; and categorized cur- 
rent dioxin levels (providing contrasts of Ranch Hands 
with specified current dioxin levels versus Compari- 
sons with background levels). Significant associations 
between serum dioxin and several lipid-related health 
indices were found in these analyses. Specifically, sig- 
nificant associations with dioxin were found for diabe- 
tes, percent body fat, cholesterol. High Density Lipo- 
proteins (HDL), and cholesterol-HDL ratio. Other varia- 
bles, such as the spirometric indices in the pulmonary 
assessment and benign systemic neoplasms (over 
70% were lipomas) in the malignancy assessment, 
showed significant associations that may be related to 
the body fat results. Partial contents: Dioxin assay; Re- 
lationship between the exposure index and dioxin body 
burdens in Ranch Hands; Statistical methods; Covar- 
iate associations; and General health assessment. 


159,533 

AD-A237 517/8/GAR PC A13/MF A03 
Science Applications International Corp., McLean, VA. 
Air Force Health Study. An Epidemiologic Investi- 
gation of Health Effects in Air Force Personnel Fol- 
lowing Exposure to Herbicides. Volume 2. 

R. H. Roegner, W. D. Grubbs, M. B. Lustik, A. S. 
Brockman, and S. C. Henderson. Mar 91, 278p 
Contract F41689-85-D-0010 

Prepared in cooperation with Scripps Clinic and Re- 
search Foundation, La Jolla, CA and National Opinion 
pom Center, Chicago, IL. See also Volume 3, AD- 


No abstract available. 
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Science Applications International Corp., McLean, VA. 
Air Force Health Study. An Epidemiologic Investi- 
gation of Health Effects in Air Force Personnel Fol- 
lowing Exposure to Herbicides. Volume 3. 

R. H. Roegner W. D. Grubbs, M. B. Lustik, A. S. 
Brockman, and S. C. Henderson. Mar 91, 431p 
Contract F41689-85-D-0010 

Prepared in cooperation with Scripps Clinic and Re- 
search Foundation, La Jolla, CA and National Opinion 
presen Center, Chicago, IL. See also Volume 4, AD- 


In general, results of the analyses of the verified psy- 
chological disorders, reported sleep disorders, and the 
SCL-90-R (Symptom Checklist-90-Revised) variables 
did not reveal significant associations with initial dioxin 
or current dioxin and time since tour or find significant 
differences among the four current dioxin categories. 
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In contrast, several of the analyses of the MCMI 
(Millon Clinical Multiaxial Inventory) variables dis- 
played significant results. However, there was lack of 
consistency across similar variables included in the 
SCL-90-R, MCMI, and reported information. Addition- 
ally, the continuous scale of the MCMi variables al- 
lowed for a greater ability to detect small differences in 
the mean MCMI scores than the capability of the dis- 
crete analyses of the other three psychological abnor- 
malities. In conclusion, the body burden of dioxin does 
not appear to be related to psychological or psycho- 
physiological disorders. 


159,535 

AD-A237 519/4/GAR PC A14/MF A03 

Science Applications International Corp., McLean, VA. 

Air Force Health Study. An Epidemiologic Investi- 

gation of Health Effects in Air Force Personnel Fol- 

lowing Exposure to Herbicides. Volume 4. 

R. H. Roegner, W. D. Grubbs, M. B. Lustik, A. S. 

Brockman, and S. C. Henderson. Mar 91, 307p 

Contract F41689-85-D-0010 

Prepared in cooperation with Scripps Clinic and Re- 

search Foundation, La Jolla, CA and National Opinion 

peony ees Center, Chicago, IL. See also Volume 5, AD- 
7 i 


No abstract available. 
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AD-A237 520/2/GAR PC A12/MF A03 

Science Applications International Corp., McLean, VA. 

Air Force Health Study. An Epidemiologic Investi- 

gation of Health Effects in Air Force Personnel Fol- 

aoe Exposure to Herbicides. Volume 5. 

R. H. Roegner, W. D. Grubbs, M. B. Lustik, A. S. 

Brockman, and S. C. Henderson. Mar 91, 267p 

Contract F41689-85-D-0010 

Prepared in cooperation with Scripps Clinic and Re- 

search Foundation, La Jolla, CA and National Opinion 

prom yy Center, Chicago, IL. See also Volume 6, AD- 
1. 


No abstract available. 
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Science Applications International Mee € McLean, VA. 
Air Force Heaith Study. An Epidemiologic Investi- 
gation of Health Effects in Air Force Personnel Fol- 
lowing Exposure to Herbicides. Volume 6. 

R. H. Roegner, W. D. Grubbs, M. B. Lustik, A. S. 
Brockman, and S. C. Henderson. Mar 91, 307p 
Contract F41689-85-D-0010 

Prepared in cooperation with Scripps Clinic and Re- 
search Foundation, La Jolla, CA and National Opinion 
= Center, Chicago, IL. See also Volume 7, AD- 


No abstract available. 
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AD-A237 522/8/GAR PC A06/MF A02 
Science Applications International Corp., McLean, VA. 
Air Force Health Study. An Epidemiologic Investi- 
gation of Health Effects in Air Force Personnel Fol- 
ay Exposure to Herbicides. Volume 7. 

R. H. Roegner, W. D. Grubbs, M. B. Lustik, A. S. 
Brockman, and S. C. Henderson. Mar 91, 124p 
Contract F41689-85-D-0010 

Prepared in cooperation with Scripps Clinic and Re- 
search Foundation, La Jolla, CA and National Opinion 
pee Center, Chicago, IL. See also Volume 8, AD- 


No abstract available. 
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AD-A237 523/6/GAR PC A23/MF A04 

Science Applications International Corp., McLean, VA. 

Air Force Health Study. An Epidemiologic Investi- 

gation of Health Effects in Air Force Personnel Fol- 

lowing Exposure to Herbicides. Volume 8. 

R. H. Roegner, W. D. Grubbs, M. B. Lustik, A. S. 

Brockman, and S. C. Henderson. Mar 91, 528p 

Contract F41689-85-D-0010 

Prepared in cooperation with Scripps Clinic and Re- 

search Foundation, La Jolla, CA and National Opinion 

prongs Center, Chicago, IL. See also Volume 9, AD- 
7 524. 


No abstract available. 
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Science Applications International Corp., McLean, VA. 
Air Force Health Study. An Epidemiologic Investi- 
gation of Health Effects in Air Force Personnel Fol- 
lowing Exposure to Herbicides. Volume 9. 

R. H. Roegner, W. D. Grubbs, M. B. Lustik, A. S. 
Brockman, and S. C. Henderson. Mar 91, 575p 
Contract F41689-85-D-0010 

Prepared in cooperation with Scripps Clinic and Re- 
search Foundation, La Jolla, CA and National Opinion 
Research Center, Chicago, IL. See also Volume 1, AD- 
A237 516. 


No abstract available. 
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AD-A237 537/6 Not available NTIS 
Kenya Medical Research Inst., Nairobi. 

Experimental Transmission of Leishmania Major to 
Vervet Monkeys (Cercopithecus aethiops) by Bites 
of ‘Phiebotomus duboscqi’ (Diptera: Psychodidae). 
P. G. Lawyer, J. |. Githure, C. O. Anjili, J. O. Olobo, 
and D. K. Koech. 1990, 4p 

Contract DAMD17-88-G-9498 

Availability: Pub. in Transactions of the Royal Society 
of Tropical Medicine and Hygiene, v84 p229-232 1990. 
— to DTIC users only. No copies furnished by 
NTIS. 


Experimental transmission of Leishmania major to 
vervet monkeys (Cercopithecus aethiops) was accom- 
plished by bites of Phlebotomus duboscqi sandflies. 
Three-day-old, laboratory-reared P. duboscqi were fed 
on leishmanial lesions on hamsters infected with L. 
major. The flies were re-fed on monkeys 10 d after in- 
fection. Five adult male vervet monkeys were used in 
concurrent transmission trials. Two of the monkeys re- 
ceived subcutaneous inoculations with stationary- 
phase promastigotes (2X106 promastigotes in 0.1 ml 
of medium) on the base of the tail. Putatively infected 
P. duboscqi were allowed to feed on the remaining 3 
monkeys at sites on the base of the tail and on the 
right eyebrow. 


159,542 

AD-A237 661/4/GAR 
Brasilia Univ. (Brazil). 
Epidemiology and Control of Malaria, Leishmania- 
sis and Schistosomiasis in Brazil. 

Final rept. 1 May-31 Dec 88. 

A. R. Prata, P. B. McGreevy, T. A. Klein, and N. E. 
Peterson. 15 Feb 91, 30p 

Contract DAMD17-88-H-8008 


PC A03/MF A01 


Human malaria in Brazil is caused by Plasmodium fal- 
ciparum and Plasmodium vivax. The incidence of ma- 
laria cases reported from the Amazon Basin is increas- 
ing yearly due in part to the influx of colonists and 
miners from other regions of Brazil. Control measures 
currently in use are ineffective and little is known about 
the biology and primary vector of both species of ma- 
laria in the Costa Marques, Rondonia area, and other 
anophelines that serve to augment the seasonal trans- 
mission. Circulating gametocytes in the blood of some 
patients were infective to mosquitoes 21 days after 
treatment with quinine. 
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AD-A237 729/9 Not available NTIS 
Armed Forces Research Inst. of Medical Sciences, 
APO San Francisco 96346. 

Hyperendemic Malaria in a Thai Village: Depend- 
ence of Year-Round Transmission on Focal and 
Seasonally Circumscribed Mosquito (Diptera: Culi- 
cidae) Habitats. 

J. B. Gingrich, A. Weatherhead, J. Sattabongkot, C. 
Pilakasiri, and R. A. Wirtz. 1990, 11p 

Availability: Pub. in Jnl. of Medical Entomology, v27 n6 
p1016-1026 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A237 825/5 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Fag yee | of Rhodesian Sleeping Sickness in 
the Lambwe Valley, Kenya. 

B. T. Wellde, D. A. Chumo, M. J. Reardon, D. 
Waema, and D. H. Smith. 1989, 20p 

Availability: Pub. in Annals of Tropical Medicine and 
Parasitology, v83 suppl n1 p43-72 1989. Available only 
to DTIC users. No copies furnished by NTIS. 





A total of 912 cases of sleeping sickness have been 
recorded from the Lambwe Valley from 1959 to 1984. 
After a period of decreasing prevalence in the 1970s, 
an outbreak of disease occurred between 1980 and 
1984. The incidence of disease for this five-year period 
was highest in areas adjoining the Ruma National 
Park, reaching 54% in Area |. Attack rates were high- 
est in the 50+ age group (125) and children had sig- 
nificantly lower attack rates (8%) in this area of perido- 
mestic transmission. Sex ratios of patients (M/F) were 
near 1.0 in areas in closest proximity to the thickets in 
the National Park, while in distant areas the ratios rose 
to 6.0. The distribution of the number of patients within 
different households was studied; fewer households 
than expected had 0 or one patient, and more than 
expected had three or more patients. No difference in 
attack rates were found between Nilotic and Bantu 
groups. Twelve different zymodemes were found in 
136 stocks of Trypanosoma brucei rhodesiense. Four 
new zymodemes appeared in 1980 in the latest out- 
break and accounted for 73% of the stocks isolated 
from man during this outbreak. Neutralization tests in- 
dicated that each trypanosome zymodeme may also 
represent a different serodeme. 
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AD-A237 827/1 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
History of Sleeping Sickness in Kenya. 

B. T. Wellde, D. A. Chumo, D. Waema, M. J. 
Reardon, and D. H. Smith. 1989, 11p 

Availability: Pub. in Annals of Tropical Medicine and 
Parasitology, v83 suppl n1 p1-11 1989. Available only 
to DTIC users. No copies furnished by NTIS. 


Gambian sleeping sickness entered what is now 
Kenya from Uganda in about 1901 and quickly spread 
along the Kenyan shore and islands of Lake Victoria, 
reaching Tanzania in 1902. By 1910 the disease had 
spread 25 miles inland along the Kuja and Migori rivers 
and their tributaries. Sleeping sickness waxed and 
waned in these areas despite attempts to control 
tsetse fly populations by various methods. It was not 
until 1950, when the use of insecticides (DDT) applied 
by backpack sprayer proved successful against Glos- 
sina fuscipes at Kibigori, that eradication of G fuscipes 
and Gambian sleeping sickness seemed possible. 
Subsequently the Kuja-Migori endemic area was 
Cleared of flies and disease, as well as the South and 
Central Nyanza lake shores and islands. By 1965 
Gambian sleeping sickness had virtually disappeared 
from Kenya. A more virulent form of the disease, Rho- 
desian sleeping sickness, may have also spread to 
Kenya from Uganda, although its appearance in di- 
verse areas of the Gambian disease suggest that local 
ecological factors may have played a role in enhanced 
virulence of trypanosomes stocks. 
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AD-A237 836/2 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Dept. of Immunology. 

Sleeping Sickness in the Lambwe Valley in 1978. 
B. T. Wellde, D. A. Chumo, W. T. Hockmeyer, and M. 
J. Reardon. 1989, 7p 

Availability: Pub. in Annals of Tropical Medicine and 
Parasitology, v83 supp! n1 p21-27 1989. Available only 
to DTIC users. No copies furnished by NTIS. 


Even though tsetse contro! measures were discontin- 
ued in the Lambwe Valley in 1974 the prevalence of 
Rhodesian sleeping sickness remained at low levels. A 
survey conducted in 1978 verified a low prevalence of 
disease (0.1%). Thirty-four per cent of the individuals 
tested were positive for malaria with the highest preva- 
lence (44%) in children aged 0-9 years. Thirteen of 
1340 individuals (0.97%) tested and found negative for 
sleeping sickness in 1978 developed the disease by 
1985. Fourteen individuals with moderate titres (2+) in 
the IFAT but who showed no evidence of disease were 
traced and found to be alive and well seven years later. 
Three of these patients still had positive titres but the 
other had converted to negative. Sera from four pa- 
tients infected and treated in 1978 were also positive, 
but only one of five patients treated in 1977 reacted in 
the test. The CFT as described did not appear useful 
as a diagnostic test. 


159,547 
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Using HSYS in the analysis of Human-System 
ome on Examples from the offshore petrole- 
um 


justry. 
J. L. Harbour, and S. G. Hill. 1990, 15p EGG-M- 
90269, CONF-9010155-5 
Contract ACO7-761D01570 
Human factors society conference, Orlando, FL (USA), 
8-12 Oct 1990. Sponsored by Department of Energy, 
Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


In an attempt to better understand the interactional re- 
lationship between humans and operational systems, 
HSYS was developed. The HSYS een eg pro- 
vides a systematic process for analyzing Human- 
SYStem interactions in complex operational settings. 
HSYS focuses on system interactions from 

human’s perspective and is built around a linear model 
of human performance, termed the Input-Action 
model. According to the model, all human actions in- 
volve, to varying degrees, five sequential steps: Input 
Detection, Input Understanding, Action Selection, 
Action Planning, and Action Execution. Based on the 
Input-Action model, a series of flowcharts, supported 
by detailed “topical modules,” have been developed 
to analyze each of the five main components in depth. 
During initial validation efforts, the HSYS methodology 
was used to analyze 28 accidents which occurred in 
the offshore petroleum industry from 1980--1989. Al- 
though numerous factors contributed to the various 
accident sequences examined, one frequently identi- 
fied problem was a lack of situational awareness by 
crew members either immediately preceding the acci- 
dent or during the actual accident sequence itself. A 
major contributor to this lack of awareness was inad- 
equate input detection, caused by either inadequate 
input recognition, inadequate input discrimination, or 
inadequate attention. In most instances, the root 
causes for these inabilities were associated with inad- 
equate sensor/display arrays and/or poor human-ma- 
chine interface design and engineering. 6 refs., 2 figs. 
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PB91-212720/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
— WV. Div. of Safety Research. 

‘atal Accident Circumstances and Epidemiology 
(FACE) Report: Painter Dies in 25-Foot Fall from 
Tank Top onto Concrete Pad, December 8, 1989. 
24 Jul 89, 7p FACE-89-23 


A 63 year old male painter died when he fell 25 feet 
from the top of a tank onto a concrete pad. The em- 
ployer was a small painting contractor. The victim had 
owned the company for most of its 40 year existence, 
and had sold it to his son a few years prior to the acci- 
dent. The company had a contract to paint the exterior 
of several outdoor tanks for a food processing compa- 
ny. The tank involved in the incident was 25 feet high 
and 10 feet in diameter. On the day of the incident the 
victim was spraying on the finish coat of paint, a cata- 
lyzed urethane, using a boatswain’s chair tied off to the 
guardrail atop the tank. He had reached the top of the 
tank to tie off the chair by climbing the ladder on the 
adjacent tank and crossing on small pipes running be- 
tween the two tanks. After finishing one section of the 
tank from the chair, he climbed onto the adjacent tank 
and crossed the pipes once again. While moving the 
ropes that secured the chair to the guardrail, he 
slipped and fell through the unguarded 2 foot gap in 
the rail about 25 feet to the concrete around the base 
of the tank. There was speculation that the victim 
blacked out just before he fell. It was recommended 
that specific job hazards be identified prior to complet- 
ing the task and that corrective action be taken to 
ensure the safety of employees, that appropriate 
safety equipment be used and checked, that the 
owners of the tanks reevaluate their safety in design, 
and that the designers of the tanks reevaluate their 
structure and adjust new tanks to avoid the unguarded 
section at the top. 
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Mine Safety and Health Administration, Arlington, VA. 
Injury Experience in Stone Mining, 1989. 
Information rept. 

1990, 519p MSHA/IR-1200 
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The Mine Safety and Health Administration (MSHA) in- 
formational report reviews in detail the occupational 
injury and illriess experience of stone mining in the 
United States for 1989. Data reported by operators of 
mining establishments concerning work injuries are 
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summarized by work location, accident classification, 
part of body injured, nature of injury, occupation, and 
principal type of mineral. Related information on em- 
ployment, worktime, and operating activity also is pre- 
sented. Data reported by cutee, te contractors per- 
forming certain work at mining locations are depicted 
separately in the report. For ease of comparison with 
other metal and nonmetallic mineral mining industries 
and with coal mining, summary reference tabulations 
are included at the end of both the operator and the 
contractor sections of the report. 
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PB91-215848/GAR PC A99/MF A06 
Occupational Safety and Health Administration, Wash- 


ington, DC. 

Chemical Information Manual (OSHA instruction 
CPL 2-2.43A). 

1 Jul 91, 671p 

See also PB88-157441. 


The manual presents, in concise form, data on over 
800 chemicals substances which may be encountered 
in monitoring workplace environments. The data in- 
cludes sampling and analytical methods currently in 
use by industrial a and OSHA compliance 
pmo activity. Also included are chemical syno- 
nyms RTECS and trade names; CAS, NIOSH and DOT 
effects. Additionally, methods for general monitoring 
are listed, including detector tubes and direct reading 
instruments. A complete index to chemical substances 
in the manual is included by synonym and by CAS 
numbers. 
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National Center for Education in Maternal and Child 
Health, Washington, DC. 

Prevention of Low Birthweight. 


ym Cape Cod, 
Massachusetts on May 8-11, 1988. Proceedings. 

H. W. Berendes, S. Kessel, and S. Yaffe. 1991, 254p 
Library of Congress catalog card no. 91-60905. Spon- 
sored by Bureau of Maternal and Child Health and Re- 
sources Development, Rockville, MD., National Inst. of 
Child Health and Human Development, Bethesda, 
MD., and Robert Wood Johnson Foundation, Prince- 
ton, NJ. 


The symposium was designed to bring together re- 
searchers conducting clinical trials or community- 
based interventions aimed at reducing the risk of low 
birthweight, in the belief that expanding knowledge 
through this state-of-the-art review of strategies for 
preventing low birthweight-the principal determinant of 
risk for survival and/or life-long morbidity-will 
greatly enhance the ability to provide quality health 
services to vulnerable populations and significantly 
contribute to the advancement of maternal and child 
health in the United States and worldwide. The papers 
presented in the volume cover a broad array of scien- 
tific investigations which includes biological expo- 
sures, Clinical trials of the effect of social support 
duri egnancy on birth outcome, the use of antipla- 
telet therapy to prevent preeclampsia, and possible 
beneficial effects on the risk of preterm delivery 
through calcium supplementation or magnesium sup- 
plementation. A concluding discussion attempted to 
identify directions for future research. Considerable at- 
tention was devoted to a discussion of methodological 
issues and endpoints of interventions such as biologi- 
cal variables and/or proxies for mortality and mobidity. 
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PB91-222463/GAR MF A02 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

Brasil: Novo Desafio a Saude do Adulto (Brazil: 
The New Challenge of Adult Health). 

World Bank country study. 

c1991, 144p 

See also English version, PB91-104034. _ 
Microfiche copies only. Paper copy available from 
Wor'd Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The study focuses on the problems which the Brazilian 
health system will face in coming decades as the pop- 
ulation gets older, and as chronic and degenerative 
diseases and AIDS increase. The focus is on the 
causes of mortality which become dominant in the 
latter stages of the epidemiologic and demographic 
transition. Although these problems -- such as cardio- 
vascular diseases, cancers and injuries -- have existed 
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for centuries in Brazil, they come into prominence as 
the epidemiologic and demographic transition is com- 
pleted. There is a danger that the escalating demands 
for treatment of these post-transition diseases will pre- 
empt those efforts that should be given highest priori- 
ty, namely prevention of these new diseases and pre- 
vention of the still very important old diseases. The 
paper seeks to identify changes in preventive strate- 
gies and financing policies that could minimize this 
da . The study discusses some of the challenges 
for the health sector that are the consequences of Bra- 
zil’s recent past. The discussion is based on two princi- 
pal premises. The first premise is that the structure of 
the health sector, and the philosophy which guides its 
development, can be understood only in the context of 
broader political and economic developments within 
the society. The second premise is that, because of 
the rapidity and depth of the changes in recent dec- 
ades, an historical perspective is essential in defining 
— challenges and responses that might be appro- 
priate. 


159,553 

PB91-222703/GAR PC A05/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Epidemiol- 
ogy. 

Spontaneous Abortions among Cosmetologists. 
Doctoral thesis. 

E. M. John. 1990, 92p 

Grant NIOSH-R03-OH-02548 

Sponsored by National Inst. for Occupational Safety 
and Health, Cincinnati, OH. 


An epidemiological study was conducted of the risk of 
spontaneous abortion among cosmetologists using 
more refined exposure data than the job title alone. 
The results jest moderately increased risks of 
spontaneous rtion among cosmetologists who 
worked full time and who performed a large number of 
chemical services. The use of formaldehyde (50000) 
and working in salons where manicuring and nail 
sculpturing was performed were also associated with 
an increased risk of spontaneous abortion. The au- 
thors suggest that areas for future study should in- 
clude those exposed to nail sculpturing; a two fold in- 
creased risk of spontaneous abortion was associated 
with this background. The more than two fold in- 
creased risk of spontaneous abortion among cosme- 
a school students should also be examined fur- 
er. 


159,554 

PBS1-223305/GAR PC A02/MF AO1 

Environmental Protection Agency, Cincinnati, OH. 

Drinking Water Research Div. 

inactivation of ‘Giardia lamblia’ by Free Chlorine: A 

Mathematical Model. 

R. M. Clark, S. Regli, and D. A. Black. c1991, 10p 

EPA/600/D-91/160 

See also PB89-233472. Presented at the American 

Water Works Association Water Quality Technology 

Conference, St. Louis, MO., November 13-17, 1988. 

in in cooperation with Nevada Univ., Las 
egas. 


EPA's Office of Drinking Water is interested in using 
the C.t concept for providing guidance as to adequate 
disinfection for inactivating Giardia cysts. Using both 
animal infectivity and excystation data a model has 
been developed for predicting C.t values. The model is 
then incorporated into a regulatory strategy that may 
be used for specifying C.t values for EPA’s Surface 
Water Treatment Rule. 


159,555 

PB91-226183/GAR PC A11/MF A03 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Engineering Control Technology Branch. 
Executive Summai Report for Particulates 
Project (Environmental Protection Age and Na- 
tional Institute for Occupational Safety and 


Health). 

W. A. Heitbrink. 15 Sep 90, 244p ECTB-154-07 
Sponsored by Environmental Protection Agency, 
Washington, DC. 


The ob es of the Particulates Project, conducted 
by NIOSH and the Environmental Protection Agency, 
were to develop a coarse predictor of worker exposure 
to airborne dust from dustiness tests. These tests were 
empirical laboratory bench procedures developed to 
compare the propensity of powders to create airborne 
dust. Field studies were conducted at two bag empty- 
ing and two bag filling operations to investigate the 
correlation between worker dust exposure and dusti- 
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ness test results. Based on field studies, a correlation 
between worker dust exposure and dustiness test re- 
sults was developed. Laboratory studies were con- 
ducted to evaluate the performance characteristics of 
the dustiness test. A fundamental study of dust gen- 
eration by a falling slug of powder was also conducted 
as it was not known whether dust generation in dusti- 
ness testers simulated dust generation in the industrial 
process. Reports and journal articles generated as 
part of the effort were appended. 


159,556 

PB91-226191/GAR PC A07/MF A02 
Ohio State Univ., Columbus. Dept. of Industrial and 
Systems En ee 

Quantification of Wrist Motion in Highly Repetitive, 
Hand-intensive Industrial Jobs. 

Final rept. 

W. S. Marras, and R. W. Schoenmarklin. Mar 91, 


138 

Grants PHS-NIOSH-RO1-OH02621-01, PHS-NIOSH- 
RO1-OH02621-02 

Sponsored by National Inst. for Occupational Safety 
and Health, Rockville, MD. 


A study was conducted to investigate the effects of 
wrist motion components on risk of hand/wrist cumu- 
lative trauma disorders (CTDs) in an industrial environ- 
ment. A quantitative surveillance study was performed 
in industry in which workers’ wrist motion was moni- 
tored on the factory floor. A total of 40 subjects from 
eight industrial sites participated in the study. The wrist 
motion parameters that were monitored on each sub- 
ject were static (position), and dynamic (velocity and 
acceleration measures in each plane of movement 
radial/ulnar, flexion/extension, and pronation/supina- 
tion). The major findings of the study were that wrist 
position parameters were limited in predicting CTD 
risk; that there were significant differences between 
CTD risk levels for all angular velocity and acceleration 
parameters in all three planes of wrist movement; that 
the best predictor of CTD risk was flexion/extension 
average acceleration; that the second best predictor of 
CTD risk was flexion/extension average velocity; and 
that there is a need for further research on the dynam- 
ic components of wrist motion in order to effectively 
use quantitative measures of wrist motion to prevent 
CTDs in industry. 


Radiobiology 


159,557, 

AD-A237 197/9/GAR PC A03/MF A01 
Foreign Technology Div., Wright-Patterson AFB, OH. 
ow in Level of 5-HT Contained in Peripheral 
B of Workers Exposed to Microwave and 
High-Frequency Radiation--Translation. 

W. Shaoguang, S. Binhui, and Z. Xinfen. 19 Mar 91, 
15p Rept no. FTD-ID(RS)T-0810-90 

Trans. of Zhonghua Yufang Yixue Zazhi (China) v23 n4 
p207-210 1989. 


This article will acquaint the reader with the study of 
the relationship between the level of 5-HT (5-hydroxy- 
tryptamine) contained in peripheral blood and the 
power density of radiation at the work site of the work- 
ers who were exposed to microwave and high-fre- 
quency radiation. The values obtained were compared 
with the control group. The symptoms and physical 
signs of disorder in the central nervous and cardiovas- 
cular systems of the exposed workers were also stud- 
ied. The results showed that the average level of 5-HT 
contained in the whole blood of the group exposed to 
high-frequency radiation was lower than the level con- 
tained in the control group, but the difference was not 
Statistically significant. 


159,558 
AD-A237 256/3/GAR PC A04/MF A01 
Fred Hutchinson Cancer Research Center, Seattle, 


WA. 
Radiation-induced Hemopoietic and Immune Dys- 
function. 


Technical rept. 16 Aug 86-31 Mar 90. 
R. Storb, and F. Schuening. Jun 91, 62p DNA-TR-90- 


66 
Contract DNA001-86-C-0192 
This work was aimed at investigating radiation-induced 


——a and immune dysfunction in the d 
model. One project was to produce monoclonal anti- 


bodies directed spy canine hemopoietic precursor 
cells and specific for pluripotent stem cells. Antibodies 
obtained reacted with different myeloid and per 
precursor cells; unfortunately, none of the antibodies 
were specific for pluripotent hemopoietic stem cells. 
Positive selections for these cells were performed 
using magnetic beads and an antibody against class II- 
antigen. Transplantation of class Il positive marrow 
cells into otherwise lethally irradiated dogs led to sus- 
tained recovery in only 1 of 5 dogs. A second project 
established and investigated long-term marrow cul- 
tures in the dog. Culture conditions were studied and 
optimized, and marrow cells were transplanted into 
otherwise lethally irradiated dogs to investigate stem 
cell survival in long-term cultures. Engraftment was ob- 
served only with short-term marrow cultures. 


159,559 

AD-A237 647/3 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Effects of Irradiation and Semistarvation on Rat 
he ean Beta Subunit Messenger Ribonucleic 
Acid, Pituitary Thyrotropin Content, and Thyroid 
Hormone Levels. 

R. Z. Litten, F. E. Carr, H. G. Feins, and R. C. 
Smalliridge. 1990, 9p 

Availability: Pub. in Life Sciences, v47 n16 p1409-1417 
1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


The effect of radiation-induced anorexia on serum 
oo (TSH), pituitary TSH-beta mRNA, pituitary 
TSH content, serum thyroxine (T4), and serum 3,5,3’- 
triiodothyronine (T3) was investigated using feed- 
matched controls. Rats received 10 Gy gamma whole- 
body irradiation and were examined 1-3 days postirra- 
diation. Feed-matched and untreated controls were 
also studied. The average food intake of the irradiated 
and feed-matched groups was approximately 18% of 
the untreated controls. Over the three day period both 
the irradiated and feed-matched groups lost a signifi- 
cant amount of body weight. The serum T4 levels of 
both the irradiated and feed-matched — were not 
significantly different from each other, but were signifi- 
cantly depressed when compared to the untreated 
control group. The serum TSH and T3 were, however, 
significantly greater in the irradiated than the feed- 
matched groups at day 3 posttreatment. To determine 
if the difference in the serum TSH level between the 
two groups was due to a pretranslational alteration in 
TSH production, we measured the TSH-beta mRNA 
using an RNA blot hybridization assay. 


159,560 

DE91012883/GAR PC A06/MF A02 

Columbia Univ., New York. Center for Radiological Re- 

search. 

Radiation physics, biophysics, and radiation biol- 

ogy. Progress report, December 1, 1990-Novem- 

ber 30, 1991. 

E. J. Hall, and M. Zaider. May 91, 110p DOE/ER/ 
1-7 


Contract FG02-88ER60631 
Sponsored by Department of Energy, Washington, DC. 


Research at the Radiological Research Laboratory is a 
blend of physics, chemistry, and biology, involving re- 
search at the basic level with the admixture of a small 
proportion of pragmatic or applied research in support 
of radiation protection and/or radiotherapy. Current re- 
search topics include: oncogenic transformation 
assays, mutation studies involving interactions be- 
tween radiation and environmental contaminants, iso- 
lation, characterization and sequencing of a human 
repair gene, characterization of a dominant transform- 
ing gene found in C3H 10T1/2 cells, characterize ab 
initio the interaction of DNA and radiation, refine esti- 
mates of the radiation quality factor Q, a new mecha- 
nistic model of oncogenesis showing the role of long- 
term low dose medium LET radiation, and time de- 
pendent modeling of radiation induced chromosome 
damage and subsequent repair or misrepair. 


159,561 

DE91013663/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

Al dose calculations to blood and blood 
vessels for internally deposited radionuclides. 

G. Akabani, and J. W. Poston. May 91, 28p PNL-SA- 

19573, CONF-910529-1 

Contract AC06-76RL01830 ; : 

International radiopharmaceutical dosimetry symposi- 
um (5th), Oak Ridge, TN (USA), 7-10 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 





At present, absorbed dose calculations for radionu- 
clides in the human circulatory system used relatively 
simple models and are restricted in their applications. 
To determine absorbed doses to the blood and to the 
surface of the blood vessel wall, EGS4 Monte Carlo 
calculations were performed. Absorbed doses were 
calculated for the blood and the blood vessel wall 
(lumen) for different blood vessels sizes. The radionu- 
clides chosen for this study were those commonly 
used in nuclear medicine. No diffusion of the radionu- 
Clide into the blood vessel was assumed nor cross fire 
between vessel was assumed. Results are useful in 
assessing the dose in blood and blood vessel walls for 
= nuclear medicine procedures. 6 refs., 6 figs., 5 
fabs. 


159,562 


DE91013772/GAR 
Lawrence Berkeley Lab., CA. 
Chromosomal changes in cultured human epithe- 
= cells transformed by low- and high-LET radi- 
ation. 

T. C. Yang, L. Craise, J. C. Prioleau, M. R. Stampfer, 
and J. S. Rhim. Nov 90, 23p LBL-30024, CONF- 
9006220-9 

Contract AC03-76SF00098 

COSPAR plenary conference, The Hague (Nether- 
lands), 25 Jun - 6 Jul 1990. Sponsored by Department 
of Energy, Washington, DC. 


PC A03/MF A01 


For a better assessment of radiation risk in space, an 
understanding of the responses of human cells, espe- 
cially the epithelial cells, to low- and high-LET radiation 
is essential. In our laboratory, we have successfully 
developed techniques to study the neoplastic transfor- 
mation of two human epithelial cell systems by ionizing 
radiation. These cell systems are human mammary 
epithelial cells (H184B5) and human epidermal kera- 
tinocytes (HEK). Both cell lines are immortal, anchor- 
age dependent for growth, and nontumorigenic in athy- 
mic nude nice. Neoplastic transformation was 
achieved by irradiation cells successively. Our results 
showed that radiogenic cell transformation is a multis- 
tep process and that a single exposure of ionizing radi- 
ation can cause only one step of transformation. It re- 
quires, therefore, multihits to make human epithelial 
cells fully tumorigenic. Using a simple karyotyping 
method, we did chromosome analysis with cells 
cloned at various stages of transformation. We found 
no consistent large terminal deletion of chromosomes 
in radiation-induced transformants. Some changes of 
total number of chromosomes, however, were ob- 
served in the transformed cells. These transformants 
provide an unique opportunity for further genetic stud- 
ies at a molecular level. 15 refs., 9 figs., 2 tabs. 


159,563 


DE91013783/GAR 
Lawrence Berkeley Lab., CA. 
Protein-directed modulation of high-LET hyperth- 
ermic radiosensitization. 

Thesis (Ph.D). 

P. Chang. Apr 91, 110p LBL-30680 

Contract AC03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


PC A06/MF A02 


The importance of protein synthesis (PS) in develo; 
ment of thermotolerance was studied in CHO-SC1 
cells and its mutant CHO-tsH1. SC1 cells show classic 
biphasic survival curves after continuous heating 
(>41(degree)C); tsH1 cells do not. tsH1 cells do show 
thermotolerance similar to SC1 cells when incubated 
at 35(degree)C, but survival at the nonpermissive tem- 
perature 40(degree)C was F gem reduced in the ab- 
sence of PS. We believe PS is not required for the ini- 
tial onset of thermotolerance, but is required for sus- 
taining it. The combined effects of heat and high-LET 
radiation were studied. SC1 cells show different surviv- 
al curves depending on the order of treatment; tsH1 
cells have the same response in either case. In- 
creased radiosensitivity in SC1 cells depends on PS 
following irradiation and is LET-dependent. These re- 
sults suggest that high-LET radiation induced cellular 
damage can be potentiated with heat-induced PS 
during post-irradiation heat treatment. 145 refs., 17 
figs., 10 tabs. (KJD) 


159,564 


DE91014283/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 


eee beta dosimetry of (131)I in human thy- 
roid. 


T. E. Hui, D. R. Fisher, and J. R. Johnson. Jun 91, 
24p PNL-SA-19007, CONF-910529-2 

Contracts ACO6-76RL01830, AMO6-70RL02225 
International radiopharmaceutical dosimetry symposi- 
um (5th), Oak Ridge, TN (USA), 7-10 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Localized beta dose distribution in human thyroid from 
(sup 131)I was simulated using a geometrical thyroid 
model. The localized dose was calculated using the 
Berger point kernel formula for absorbed dose distribu- 
tions of beta particles in water. The spatial distributions 
of dose at the multicellular level was calculated for a 
thyroid having an average absorbed dose of 1 Gy. No 
significant difference was found in the localized dose 
when the activity level within follicles varied from 25 to 
75 times the activity level within follicular cells or intra- 
follicular spaces, or when the follicular diameter varied 
from 170 to 230 (mu)m. However, if only 20% of the 
follicles, or 20% of the lobules of follicles were active 
during —— the localized dose was highly non- 
uniform. This simulation suggests that the most impor- 
tant factor in assessing localized dose is the fraction of 
follicles or lobules that are active during exposure. 13 
refs., 8 figs., 1 tab. 


159,565 


DE91014834/GAR PC A03/MF A01 


Hanford Environmental Health Foundation, Richland, 
WA. 


United States Transuranium and Uranium 4 
tries. Annual report, October 1, 1989-Septem 
30, 1990. 

Progress rept. 

R. L. Kathren, R. E. Filipy, and S. E. Dietert. Jun 91, 
47p HEHF-54-90 

Contract ACO6-65RL01837 

Sponsored by Department of Energy, Washington, DC. 


This report summarizes the primary scientific activities 
of the United States Transuranium and Uranium Regis- 
tries for the period October 1, 1989 through Septem- 
ber 30, 1990. The Registries are parallel human tissue 
research programs devoted to the study of the actinide 
elements in humans. To date there have been 261 au- 
topsy or surgical specimen donations, which include 
11 whole bodies. The emphasis of the Registry was 
directed towards quality improvement and the devel- 
opment of a fully computerized data base that would 
incorporate not only the results of postmortem radio- 
chemical analysis, but also medical and monitoring in- 
formation obtained during life. Human subjects reviews 
were also completed. A three compartment biokinetic 
model for plutonium distribution is proposed. 2 tabs. 


159,566 


NUREG-0090-V14-N1/GAR PC A03/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Office for Analysis and Evaluation of Operational Data. 
Report to Congress on Abnormal Occurences: 
January-March 1991. 

Quarterly rept. 

Jun 91, 20p 

Also available from Supt. of Docs. See also NUREG- 
0090-V13-N4. 


Section 208 of the Energy Reorganization Act of 1974 
identifies an abnormal occurrence as an unscheduled 
incident or event that the Nuclear Regulatory Commis- 
sion determines to be significant from the standpoint 
of public health and safety and requires a quarterly 
report of such events to be made to Congress. The 
report covers the period January through March 1991. 
The report discusses six abnormal occurrences, none 
of which involved a nuclear power plant. Five of the 
events occurred at NRC-licesed facilities: one involved 
a significant degradation of plant safety at a nuclear 
fuel cycle facility, one involved a medical diagnostic 
misadministration, and three involved medical therapy 
misadministrations. An Agreement State (Arizona) re- 
ported one abnormal occurrence that involved medical 
therapy misadministrations. 


159,567 


PB91-209080/GAR PC E09/MF E09 
Laboratoire de Radiobiologie a Gif-sur- 
Yvette (France). Diection des Sciences du Vivant. 
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Etude de l’Evolution du Muscle Strie 
Apres Une irradiation 


gamma a Une 

de 30 Gy (Study of the C 
tal Skeletal Muscle After gamma | 
Average Dose of 30 Gy). 
Final rept. 
D. Hoffschir, and F. Daburon. Nov 90, 119p ; 
Text in French; summary in English. Sponsored . Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de I’Armement. 


The object of the study was to functionally evaluate 
striatal skeletal muscle after local or regional gamma 
radiation exposure of between 10 and 60 Gy, using 
scintigraphy and electromyography. Based on the re- 
sults, the following recommendations on a new treat- 
ment strategy are as made: (1) When a high dose of 
radiation to the skin and muscle is suspected, the pa- 
tient will be examined daily, to closely monitor the 
chronological onset of early clinical signs. The ex- 
posed area will be explored using scintigraphy, micro- 
wave thermography, and proton magnetic resonance; 
(2) Analysis of these preliminary exams will determine 
whether early surgical intervention to preserve the in- 
tegument is indicated; (3) Clinical data and NMR and 
scintigraphy exams will determine the nature of later 
drug or surgical treatments; (4) Total scarification will 
be monitored with periodic scintigrams, to prevent re- 
activation of the lesion and determine the kind and 
extent of physical therapy. 


Dose 
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159,568 

AD-A237 189/6 Not available NTIS 
Wiley (John) and Sons, Inc., New York. 

Preliminary Program Annual Conference on Shock 
(13th) Held in Tamarron, Durango, Colorado on 8- 
11 June 1990. 

J. P. Filkins. 1990, 113p 

Availability: Pub. in Circulator Shock, v30 n3 p186-295 
1990. Availability: John Wiley Sons, 605 Third Ave., 
New York, NY 10158-0012. PC $58.00. No copies fur- 
nished by DTIC/NTIS. 


We studied the therapeutic effects of continuously in- 

N-acetylcysteine, an O2 radical scavenger (N, 
n=6), and terbutaline, a beta 2 agonist (T, n=6), 
versus dextrose (controls C, N=6) on hemodynamics 
and regional albumin extravasation in porcine septic 
shock. After instrumentation, injection of Tc-labeled 
red blood cells, and baseline measurements, pigs re- 
ceived a 90 min infusion of 11 + or - 9 x 10 kg-1 live 
Escherichia coli bacteria. Thereafter, therapy was 
started, and 1311 human serum albumin was injected. 
Images were obtained hourly using a gammacamera 
and a computer until 5 hours after baseline. Regions of 
interest were drawn in the Tc images, yielding regional 
\/Tc radioactivity ratios, with blood samples as refer- 
ence. 


159,569 

AD-A237 300/9/GAR PC A02/MF A01 
Medical Coll. of Georgia Shock Society, Augusta. 
Review: Annual Conference on Shock (13th) Held 
in Durango, on 8-11 June 1990. 

Final rept. 3 Mar-14 Sep 90. 

S. M. Reichard. 1 Jun 91, 7p 

Contract DAMD17-90-Z-0028 


The Shock Society presented the Thirteenth Annual 
Conference on Shock during June 8-11, 1990, in Du- 
rango, Colorado. The meeting was attended by about 
400 clinical and basic scientists representing numer- 
ous biomedical disciplines and clinical specialty areas: 
a common denominator was a shared major interest in 
some aspects of shock and trauma research. The sci- 
entific program comprised over 200 presentations 
constituting three major symposia, three minisympo- 
sia, 4 young investigators’ competition, three work- 
shops, and eleven thematic poster sessions. Empha- 
sis was placed on currently emerging its con- 
cerning the pathogenesis and management of circula- 
tory shock, sepsis, trauma, ischemia, inflammation, 
and their multifaceted interactions. The majestic 
southern Rocky Mountains were nearby for viewing 
and excursion. observations indicate that the 
scientific presentations, attendance, audience discus- 
sions-debates, and venue for the Thirteenth Annual 
Conference on Shock were of exceptional quality and 
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successfully continued the long-standing tradition of 


oT excellence promulgated by the Shock Socie- 


159,570 

AD-A237 393/4/GAR PC A01/MF A01 
Cryolife, Inc., Marietta, GA. 

Cellular and Tissue Injury during Nonfreezing Cold 
Injury and Frostbite. 

Triannual rept. no. 1, Feb-May 91. 

J. F. Carpenter. 31 May 91, 4p 

Contract N00014-91-C-0044 


Our efforts on this contract have been devoted to 
developing key assays and establishing initial model 
systems for testing. Below we outline the preliminary 
results of studies testing the effects of stresses en- 
countered during nonfreezing cold injury (e.g., low tem- 
perature, acidosis, anoxia, elevated inorganic phos- 
phate levels, and intracellular ionic imbalance) on the 
model systems. Once we have established the acute 
effects, we will then begin to investigate the 
mechanism(s) of irreversible damage induced by long- 
term exposure to these conditions. In addition, we will 
then apply the methodology to other the sensitive cell 
types that are involved in cold injury. 


159,571 

AD-A237 447/8/GAR PC A03/MF A01 
Army Research Inst. of Environmental Medicine, 
Natick, MA. 
Ph ical Responses to Intermittent Exercise 
= Mod by Heat Stress and Protective Cloth- 


Technical rept. 
K. K. Sen and R. R. Gonzalez. May 91, 34p Rept 
no. USARIEM-12-91 


Time-weighted averaging is a method employed in 
heat stress analyses to consolidate the rate of heat 
production (M) from complex intermittent exercise pat- 
terns into a single continuous level of heat production. 
Physiological responses during intermittent and con- 
tinuous exercise were studied in 4 subjects exposed to 
heat stress in which evaporation was either free or se- 
verely restricted. Intermittent work consisted of repeat- 
ed 10 min exercise/rest patterns. Continuous work 
was at the time weighted average of intermittent exer- 
cise. When heat stress was uncompensable, intermit- 
tent work induced more physiological strain than con- 
tinuous work: endurance time was 14 min les (p<.05), 
core temperature at 60 min was 0.40 C higher (p<.05), 
and the rate of core temperature rise was 33% great- 
er. The difference in the rate of heat storage was not 
satisfactorily explained by a discrepancy in average M 
or in the calculated rate of surface heat loss. Alterna- 
tively, results may be explained by interruptions in the 
rate of heat transport via the cutaneous circulation. 
These interruptions may be associated with postural 
and workload transitions. While the mechanisms are 
not totally understood, it is clear that application of the 
time-weighted averaging method should be applied 
with discretion. 


159,572 
AD-A237 570/7/GAR PC A02/MF A01 
Armstrong — a AFB, TX. 

lesponses to Pressure Breathi 
during + Gz (PBG) in Swine. ra 


J. W. Burns, J. W. Fanton, and J. L. Desmond. 1991, 
6p eee no. AL-PC-1991-0019 
Availability: Pub. in AGARD Proceedi 
tocol, nVNB 85-03. Available only to 
copies furnished by NTIS. 


Twelve chronically instrumented, unanesthetized, min- 
iature swine were used to investigate the hemodyna- 
mic interrelationships of pressure breathing during G 
PBG), the Anti-G straining maneuver (AGSM), and the 

“Suit, during a gradual onset run (GOR) or Simulated 
aerial combat maneuver (SACM) +Gz profile. Maxi- 
mum left ventricular pressure (LVP) and aortic pres- 
sure (AP) of over 300 mmHg, and left ventricular end- 
diastolic pressure and right ventricular end-diastolic 
pressure of over 160 mmHg and 100 mmHg, respec- 
tively, were common during the GOR and SACM expo- 
sures at 9 +Gz using an extended coverage G-suit 
(ECGS). A concurrent, substantial increase in intratho- 
racic pressure attenuated transmural vascular pres- 
sures within the thorax. The performance of the ECGS 
was significantly better than an abdominal bladder G- 
suit, with or wi PBG. A PBG effect could not be 
demonstrated while using the ECGS, during either the 
GOR or SACM profiles. 


is: Animal Pro- 
TIC users. No 
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AD-A237 662/2/GAR PC A03/MF A01 
William Beaumont Army Medical Center, El Paso, TX. 
Combat Trauma rage oy | Using a Portable Contact 
ND-(YAG) Laser in the Porcine and Ovine Models 
(HSC) (CIC3). 

Final rept. 1 May 89-31 Jan 91. 

A. J. Canfield. 28 Jan 91, 14p 


The laser proved to be effective in the repair of liver 
and spleen trauma. It provided quicker hemostasis 
with less blood loss than conventional methods. The 
technique of laser coagulation of bleeding surfaces 
through a glass plate was very effective, providing 
there was local tamponade during coagulation. Field 
use of laser surgery is possible and may be beneficial, 
but further research is needed to explore other appli- 
cations and refine techniques. Intestinal anastomosis 
using lasers is another technique that may be of great 
use in combat trauma. 


159,574 

AD-A237 763/8 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Dynorphin A-induced Rat Hindlimb Paralysis and 
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J. B. Long, D. D. Rigamonti, B. de Costa, K. C. Rice, 
and A. Martinez-Arizala. 1989, 8p 

Availability: Pub. in Brain Research, v497 p155-162 
1989. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 
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AD-A237 812/3/GAR PC A03/MF A01 
Navy Experimental Diving Unit, Panama City, FL. 

U.S. Navy Nitrox Diving Applications. 

Final rept. 

J. M. Chimiak. Jun 91, 17p Rept no. NEDU-03-91 


Nitrox diving is any diving using a nitrogen-oxygen 
(Nitrox) mixture where the percentage of oxygen is 
greater than 21%. Its primary advantage is the marked 
decrease in decompression stress when a given dive 
profile is compared to air. The use of Equivalent Air 
Depth (EAD) calculation is a to decrease or 
eliminate the decompression obligation that would be 
required if the same dive profile was conducted using 
air. Nitrox can benefit scuba, surface-supplied, SDV 
and recompression operations. The disadvantages 
entail extra provisions for its handling, identification, 
mixing, and training. Formal course of instruction and 
open water Nitrox diving were conducted at NEDU. In 
addition, a Nitrox seminar was conducted and a ques- 
tionnaire was used to explore the application and ad- 
ministration of Nitrox to U.S. Navy diving. 
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AD-A237 813/1/GAR PC A03/MF A01 
Navy Experimental Diving Unit, Panama City, FL. 
Effectiveness of Oxygen-Nitrogen Gas Mixtures in 
Inducing Hypoxia at 1 ATA. 

Final rept. 

B. Slobodnik, M. T. Wallick, and J. M. Chimiak. Jun 
91, 29p Rept no. NEDU-04-91 


An understanding of the objective and subjective 
symptoms of hypoxia is deemed necessary to both avi- 
ators and divers to avoid mishaps resulting from a de- 
creased partial pressure of oxygen (PO2). Current 
DOD hypobaric training profiles place aviator students 
at risk for decompression sickness (DCS). Despite 
recent efforts to minimize the potential for DCS, the 
incidence of hypobaric induced DCS remains undimin- 
ished. The purpose of this study was to identify an 
oxygen-nitrogen has mixture for use as an alternative 
method of inducing — in subjects at 1 ATA during 
naval aviation physiology training. Students could then 
be indoctrinated to the symptoms of hypoxia without 
being exposed to the risk of DCS. Twelve subjects, 
Navy divers from 25 to 48 years of age participated in 
this study. Six different nitrogen-oxygen gas mixtures 
were used. Three were selected to include and bracket 
a PO2 value of 7% which, by calculation, approximate- 
ly equals the Navy physiology training altitude. 


159,577 
N91-25574/5/GAR 
(Order as N91-25571/1/GAR, PC — os) 


Texas Univ. at Dallas, Richardson. 


Cardiovascular Adjustments to Gravitational 
tress 


C. G. Blomqvist, and H. L. Stone. May 91, 39p 

In NASA. Lyndon B. Johnson Space Center, Spacelab 
Life Sciences 1: Reprints of Background Life Sciences 
Publications p 49-87. 


The effects of gravity on the cardiovascular system 
must be taken into account whenever a hemodynamic 
assessment is made. All intravascular pressure have a 
gravity-dependent hydrostatic component. The inter- 
action between the gravitational field, the position of 
the body, and the functional characteristics of the 
blood vessels determines the distribution of intravas- 
cular volume. In turn this distribution largely deter- 
mines cardiac pump function. Multiple control mecha- 
nisms are activated to preserve optimal tissue perfu- 
sion when the magnitude of the gravitational field or its 
direction relative to the body changes. Humans are 
particularly sensitive to such changes because of the 
combination of their normally erect posture and the 
large body mass and blood volume below the level of 
the heart. Current aerospace technology also exposes 
human subjects to extreme variations in the gravita- 
tional forces that range from zero during space travel 
to as much an nine-times normal during operation of 
high-performance military aircraft. This chapter there- 
fore emphasizes human physiology. 


159,578 
N91-25575/2/GAR 
(Order as N91-25571/1/GAR, PC — = 


State Univ. of New York at Buffalo. Dept. of Physiolo- 


y. 
Bepcsure to Stressful Environments: Strategy of 
Adaptive Responses. 
L. E. Farhi. May 91, 14p 
In NASA. Lyndon B. Johnson Space Center, Spacelab 
Life Sciences 1: Reprints of Background Life Sciences 
Publications 121-134. 


Any new natural environment may generate a number 
of stresses (such as hypoxia, water lack, and heat ex- 
posure), each of which can produce strains in more 
than a single organ system. Every strain may in turn 
stimulate the to adapt in multiple ways. Neverthe- 
less, a general strategy of the various adaptive re- 
sponses emerges when the challenges are divided 
into three groups. The first category includes condi- 
tions that affect the supply of essential molecules, 
while the second is made up by those stresses that 
prevent the body from regulating properly the output of 
waste products, such as CO2 and heat. In both class- 
es, there is a small number of responses, similar in 
principle, regardless of the specific situation. The third 
unit is created by environments that disrupt body trans- 
port systems. Problems may arise when there is a con- 
flict between two stresses requiring conflicting adapt- 
ive changes. An alternative to adaptation, creation of 
micro-environment, is often favored by the animal. 


159,579 
N91-25578/6/GAR 
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National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Effects of Weightlessness on Human Fluid and 
Electrolyte Physiology. 

C. S. Leach, and P. C. Johnson. May 91, 9p 

In Its Spacelab Life Sciences 1: Reprints of Back- 
ground Life Sciences Publications p 210-218. 


The changes that occur in human fluid and electrolyte 
physiology during the acute and adaptive phases of 
adaptation to spaceflight are summarized. A number of 
questions remain to be answered. At a time when 
plasma volume and extracellular fluid volume are con- 
tracted and salt and water intake is unrestricted. ADH 
does not correct the volume deficit and serum sodium 
decreases. Change in secretion or activity of a natriur- 
etic factor during spaceflight is one possible explana- 
tion. Recent identification of a polypeptide hormone 
produced in cardiac muscle cells which is natiuretic, is 
hypotensive, and has an inhibitory effect on renin and 
ahtogterone secretion has renewed interest in the role 
of a natriuretic factor. The role of this atrial natriuretic 
factor (ANF) in both long- and short-term variation in 
extracellular volumes and in the inability of the kidney 
to bring about an escape from the sodium-retaining 
state accompanying chronic cardiac dysfunction 
makes it reasonable to look for a role of ANF in the 
regulation of sodium during exposure to microgravity. 





Prostaglandin-E is another hormone that may antago- 

nize the action of ADH. Assays of these hormones will 

b> performed on samples from crew members in the 
ure. 
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PB91-215913/GAR 
Biological Fiorito "-% , Boston, MA. 

ms a ift Work: Biological 
Rhythms and Human Performance. 
S. S. Campbell. 21 Jul 89, 58p 
Sponsored by Office of Technology Assessment, 
Washington, DC. 


The author discusses biological rhythms in the circadi- 
an range, and to a lesser extent, in the ultradian range. 
The paper we with the discovery of the circadian 
principles and the biological basis for them. Next, 
human performance, as it relateS to biological 
rhythms, is examined. Finally, the issue of biological 
rhythms and shift work is explored, including strategies 
for managing shift worker rhythm disturbance. 


PC A04/MF A01 


Surgery 
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AD-A237 648/1 Not available NTIS 


on, DC. 


clase Activity, Cyclic 
AMP-Dependent Protein flecoe Activity and ROTH 


G. S. Dhillon, M. A. Oleshansky, and G. J. Kant. 
1989, 7p 

Availability: Pub. in Cellular Signalling, v1 n3 p295-301 
1989. Available only to DTIC users. No copies fur- 
nished by NTIS. 


Corticotropin releasing hormone (CRH) stimulation of 
ACTH release and cyclic AMP-mediated events in- 
volved in the control of ACTH release were compared 
in sham-operated and adrenalectomized rats. CRH- 
stimulated adenylate cyclase activity was decreased in 
pituitary homogenates from adrenalectomized ani- 
mals. CRH-stimulated cyclic AMP accumulation was 
essentially abolished and CRH-stimulated cyclic AMP- 
dependent protein kinase (A-kinase) activity was de- 
creased in freshly prepared anterior pituitary cells from 
adrenalectomized animals. Basal and CRH-stimulated 
ACTH release was elevated in these cells. 
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PB91-214874/GAR 
Texas Univ. Health Science Center at San Antonio. 


PC A03/MF A01 


Research Advances in Human Transplantation. 
AS Lum, E. R. Stiehm, and A. |. Henriksen. 1991, 
p 
Prepared in cooperation with California Univ., Los An- 
eles. Center for the Health Sciences. Sponsored by 
=_— Center for Research Resources, Bethesda, 


The review focuses on the many advances in heart, 
heart and lung, liver, pancreas, and bone marrow 
transplantation made since the 1972 report. New in- 
sight as to the tremendous impact of infectious dis- 
eases and immune mechanisms on graft and patient 
survival are also reviewed. These advances have been 
aided by the creative interaction between physicians, 
surgeons, pathologists, and basic scientists facilitated 
by the multidisciplinary GCRC setting. 


Toxicology 
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AD-A237 121/9 Not available NTIS 
Army Medical Research Inst. of Infectious Diseases, 
Fort Detrick, MD. 
Non-Radioactive R or Assay for Snake 
Venom tage gg Neurotoxins. 

B. G. Stiles. 1991, 4 

Availability: Pub. in Toxicon, v29 n4/5 p503-510 1991. 
— only to DTIC users. No copies furnished by 


No abstract available. 
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—e Univ., Washington, DC. Dept. of Pharma- 


logy. 
Central Neuronal Mechanisms Involved in the Car- 
—-> Effects of Organophosphorus 


Annual rept. 1 Dec 87-1 Dec 88. 
R. A. Gillis, and K. L. Dretchen. 1 Dec 88, 31p 
Contract DAMD17-86-C-6034 


To localize the site in the ventrolateral medulla where 
anticholinesterase agents such as soman exert their 
cardiorespiratory effects after local surface application 
to the inte iate area, we set out to microinject 
soman into sites in the ventrolateral medulla that are 
known to influence cardiorespiratory activity. This was 
done in chloralose-anesthetized cats while monitoring 
arterial pressure, tidal volume, and respiratory rate. 
The microinjection site that was correlated with the 
ventral surface effects of soman was the Botzinger 
Complex. Microinjection of 5 ng of soman in a volume 
of 25 ni into the Botzinger Complex produced some 
but not all of the effects of soman placed topically on 
the ventral medullary surface (intermediate area). An 
increase in tidal volume as well as a decrease in respi- 
ratory rate were observed while the hypotensive effect 
and increase in respiratory rate were absent. 
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AD-A237 365/2/GAR PC A04/MF A01 
— International Corp., Ruston, LA. K.S. Crump 
Development and Validation of Methods for Apply- 
ing Pharmacokinetic Data in Risk Assessment. 
Volume 1. Executive Summary/introduction. 

Final rept. May 87-Sep 90. 

Dec 90, 52p AAMRL-TR-90-072-VOL-1 

See also Volume 2, AD-A237366. 


Physiologically-based pharmacokinetic (PBPK) model- 
ing as a risk assessment tool is sensitive to uncertain- 
ties and variation in model parameters. This volume 
summarizes the ga taken to (1) describe the 
construction of PBPK models for trichioroethylene, te- 
trachloroethylene, methyichloroform and vinyl chloride 
and (2) study the uncertainty associated with PBPK 
models and model parameters. Also discussed in this 
volume is the methodology involved with risk assess- 
ment software development and execution of a sensi- 
tivity/uncertainty analysis. 


159,586 
AD-A237 366/0/GAR PC A05/MF A01 
— International Corp., Ruston, LA. K.S. Crump 


Development and Validation of Methods for Apply- 
ing Pharmacokinetic Data in Risk Assessment. 
Volume 2. Trichioroethyiene. 

Final rept. May 87-Sep 90. 

Dec 90, 91p AAMRL-TR-90-072-VOL-2 

See also Volume 3, AD-A237 367. 


This volume describes the design, development and 
execution of physiologically based pharmacokinetic 
modeling as they apply to trichloroethylene (TCE) ex- 
posure in humans. Emphasis is also on TCE metabo- 
lites, trichloroacetic acid (TCA). PBPK human models 
for TCE risk assessment provided a basis for interspe- 
cies comparisons and a basis for cancer risk assess- 
ment. Trichloroethylene (TCE) is of interest because of 
recent studies showing TCE to be carcinogenic to ro- 
dents. Mice exposed to TCE by inhalation and via 
gavage developed hepatocellular tumors while rats ex- 
posed orally developed kidney tumors. A major meta- 
bolite of TCE, trichloroacetic acid (TCA), and a minor 
metabolite, dichloroacetic acid (DCA), have also been 
shown to cause hepatocellular tumors in mice when 
administered in drinking water. 


159,587 
AD-A237 367/8/GAR PC A05/MF A02 
Clement International Corp., Ruston, LA. K.S. Crump 


Div. 
Development and Validation of Methods for Apply- 
ing Pharmacokinetic Data in Risk Assessment. 
Volume 3. Tetrachi hy! 

Final rept. May 87- 90. 

Dec 90, 97p AAMRL-TR-90-072-VOL-3 

See also Volume 4, AD-A237 368. 

Perchloroethylene (PCE) is a chemical of relevance to 


the Air Force Installation Restoration Program (IRP) ef- 
forts. Pharmacokinetics of PCE and available PCE 
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PBPK were reviewed and a preliminary risk assess- 
ment was prepared. Physi i pharmaco- 
kinetic (PBPK) models dev for PCE were used 
JE in mice and humans. 


lene (PERC) is a commercially important chemical 
used as solvents. PERC is also a frequent contaminant 
of drinking water supplies. 
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AD-A237 368/6/GAR PC A05/MF A01 
Clement International Corp., Ruston, LA. K.S. Crump 


Div. 
Development and Validation of Methods for Apply- 
ing Pharmacokinetic Data in Risk Assessment. 
Volume 4. Meth 
Final rept. May 87. 


90. 
Dec 90, 76p AAMRL-TR-90-072-VOL-4 
See also Volume 5, AD-A237 369. 


Physiologically-based pharmacokinetic (PBPK) 
models were developed and exercised to describe the 
behavior of methyl chloroform (MC) in mice and 
humans. Methyichioroform was compared to trichlor- 
oethylene and perchloroethylene work 5 in 
volumes 2 and 3. The models were then applied to risk 
assessment aspects of MC exposure. The pharmaco- 
kinetic work presented here extends the rien 
ly based pharmacokinetic (PBPK) models of MC that 
have been proposed to include prediction of TCA 
plasma concentrations and/or TCA urinary excretion. 


159,589 
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Clement International Corp., Ruston, LA. K.S. Crump 


Div. 

Development and Validation of Methods for Apply- 
ing Pharmacokinetic Data in Risk Assessment. 
Volume 5. Vinyi Chioride. 

Final rept. May 87- 


Sep 90. 
Dec 90, 102p AAMRL-TR-90-072-VOL-5 
See also Volume 6, AD-A237 370. 


Physiologically-based pharmacokinetic (PBPK) model- 
ing was used as a tool to examine the behavior of vinyl 
chloride (VC) in mammalian systems. Previously pro- 
posed VC models were reviewed and evaluated for ap- 
plicability to risk assessment issues. Alternative VC 
models were proposed and evaluated. These alterna- 
tive models incorporated glutathione involvement in 
VC toxicity. This volume consists of two parts. Models 
for rats were examined and model results compared to 
experimental results available in the literature and to 
closed chamber (gas uptake) studies. Alternative 
models are presented and also compared to the ex- 
perimental data. Part 2 contains some preliminary re- 
sults documenting progress toward the extension of a 
rat model to other species, Moe and hamsters. fe 
specific results are presented for those species lor 
rats. That work is based on additional uptake stud- 
ies conducted at WPAFB which included measure- 
ment of hepatic glutathione levels in exposed and un- 
exposed animals. 
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AD-A237 370/2/GAR PC A06/MF A02 
— International Corp., Ruston, LA. K.S. Crump 


Development and Validation of Methods for Apply- 
ing Pharmacokinetic Data in Risk Assessment. 
Volume 6. Sensitivity and Uncertainty Analysis. 
Final rept. May 87- 90. 

Dec 90, 120p AAMRL-TR-90-072-VOL-6 

See also Volume 7, AD-A237 371. 


Model parameter uncertainty/sensitivity analysis was 
addressed for the use of physiologically-based phar- 
macokinetic (PBPK) models in risk assessment appli- 
cations. Both uncertainty in input parameters and the 
corresponding effect on model output was examined. 
An assessment was made for the individual model pa- 
rameters as they relate to the overall uncertainty of 
model output. This volume describes a sensitivity anal- 

is conducted using a relatively simple PBPK model. 

arameter values were varied one at a time by an arbi- 
trary, small percentage. Also presented are the prelim- 
inary considerations and experimental data relevant to 
the conduct of an uncertainty analysis. 
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Army Environmental Hygiene Agency, Aberdeen Prov- 
ing Ground, MD. 

Assessment of Dermal and Ocular Effects of Topi- 
cal Skin Protectant Formulations ICD-1536 (Lot no. 
11 Jan 91 BH) and ICD 1536 (Lot no. 03 Jan 91 AH) 
May 1991. 

Toxicological study. 

H. L. Snodgrass. May 91, 34p Rept no. USAEHA-75- 
51-0938-91 


Two separate lots of ICD-1536, a topical skin protect- 
ant formulation, were evaluated for skin, eye, and pho- 
tochemical irritation in rabbits. Lot No. 11 Jan 91 BH 
caused moderate primary skin irritation with erythema 
persisting through 7 days. It also produced minimal eye 
irritation but no photochemical irritation. It was recom- 
mended that the material be used with caution on 
human skin and that a prophetic patch test be per- 
formed on man to determine irritation potential to 
human skin. Lot No. 03 Jan 91 AH did not cause signif- 
icant skin, eye or photochemical irritation in animals. It 
was recommended that it be approved for acute topi- 
cal use in humans. 
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AD-A237 591/3/GAR 
Minnesota Univ.-Duluth. 
Metabolism, Seizures, and Blood Flow in Brain Fol- 
lowing Organophosphate Exposure: Mechanisms 
of Action and Possible Therapeutic Agents. 

Annual rept. 21 Oct 88-20 Oct 89. 

L. R. Drewes. 3 Jan 91, 47p 

Contract DAMD17-86-C-6063 


PC A03/MF A01 


The acute neurotoxicity of organophosphorus (OP) 
compounds soman and sarin was investigated with 
emphasis on brain choline studies. The hydrolytic ac- 
tivity of phosphatidylcholine (PC) phospholipase D in 
synaptosomes from canine cerebral cortex was exam- 
ined, and the receptor-G protein-regulated phospholi- 
pase D may cause rapid accumulation of choline and 
phosphatidic acid (PA) in the CNS. Acetylcholinester- 
ase inhibitors soman and physostigmine were slightly 
stimulatory on hydrolysis of exogenous 3Hpc by syn- 
aptosomes. Assay of hydrolytic activity of microsomal 
phospholipase D indicated that regulation of microso- 
mal PC phospholipase D activity by G protein(s) is im- 
portant in brain choline metabolism. In synaptic mem- 
branes, cholinergic agonists caused rapid accumula- 
tion of 3Hpa from 3Hpc, whereas 3Hdiacyiglycerol for- 
mation lagged before exceeding the 3H pa. This mus- 
carinic acetylcholine receptor-regulated PC phospholi- 
pase D-PA phosphatase pathway may be involved in 
cell signal transduction processes for activation of pro- 
tein kinase C brain. 
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Ohio State Univ. Research Foundation, Columbus. 
Investigation of the Hepatotoxic and Immunotoxic 
Effects of the Peroxisome Proliferator Perfiuoro- 
decanoic Acid. 

Annual technical rept. 30 Sep 90-30 Apr 91. 

D. E. Frazier, and M. J. Tarr. 30 Apr 91, 39p OSURF- 
723582, AFOSR-TR-91-0542 

Grant AFOSR-90-0371 


Our research efforts of the past six months have in- 
volved evaluation of the immunotoxic and toxic effects 
of perfluorodecanoic acid (PFDA). Eight day exposure 
to PFDA caused thymic atrophy with marked thymo- 
cyte depletion as well as decreased spleen cellularity 
at 50 mg/kg. Con A-induced T cell mitogenic re- 
sponses were decreased at 20 mg/kg PFDA, but no 
effect on B cell proliferation was observed. Antigen- 
induced proliferation was decreased in both 20 and 50 
mg/kg PFDA-exposed animals, although delayed-type 
hypersensitivity reactions did not vary significantly 
from control animals. Interestingly, IL-2 activity of cell 
culture supernates was increased with PFDA expo- 
sure, although NK cell activity was similar to control 
—— subsets (Th and Ts/c cells) were not 
a : 
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Wright State Univ., Dayton, OH. Dept. of Chemistry. 


200 VOL. 91, No. 21 


Study of the Effect of Hydrocarbon Structure on 
the Induction of Male Rat Nephropathy and Meta- 
bolite Structure. 

Annual rept. 1 Jun 90-31 May 91. 

M. P. Serve, D. D. Bombick, J. M. Clemens, G. A. 
McDonald, and D. R. Mattie. 17 Jun 91, 10p AFOSR- 
TR-91-0622 


Urinary metabolites have been identified using gas 
chromatography (GC) and gas chromatography/mass 
spectrometry (GC/MS). Histopathologic examination 
of the kidneys revealed minimal hyaline droplet forma- 
tion (alpha 2u-globulin nephropathy) in the proximal 
tubule area from 2-methylheptane (2-MH), while 2,5- 
dimethylhexane (2,5-DMH) revealed moderate hyaline 
droplet formation in the renal proximal tubule. Work is 
currently progressing on the metabolism of 3-methyl- 
heptane. There are 16 separate metabolites which 
have been found, but only 3 have been identified. This 
molecule’s metabolism is very complex. Pathological 
results indicate that it is more nephrotoxic than 2- 
methylheptane or n-octane, two structural isomers. 


159,595 
DE91014921/GAR PC A03/MF A01 
Louisiana State Univ., Baton Rouge. 

Mutagenic effect of tritium on DNA of Drosophila 
melanogaster. Progress report. 

Progress report. 

1991, 28p DOE/ER/60393-6 

Contract FG05-86ER60393 

Sponsored by Department of Energy, Washington, DC. 


A series of Adh mutants induced in Drosophila by X- 
rays were compared to Adh mutants induced by tritiat- 
ed water. Sequence analysis of 8 intragenic null muta- 
tions suggest a double strand break might occur, con- 
sistent with our linear dose response curve. Additional 
data are required before we accept this model; it is 
hoped experiments with (sup 60)Co will yield more in- 
tragenic deletions. Our current research project in- 
volves genetic and molecular analysis of (sup 3)H beta 
induced Adh null mutations. All 23 mutations induced 
at the Adh locus have been multilocus deletions. This 
is in contrast to results seen with X-ray induction of 
mutation; as a consequence, the emphasis of our mo- 
lecular analysis has switched from sequencing intra- 
genic mutations to developing methods for sequenc- 
ing the break points of deletions. This will permit us to 
determine if our model of deletion formation is applica- 
ble outside the structural gene. 13 refs., 8 figs., 5 tabs. 
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PB91-216507/GAR PC AO5/MF A01 

Michigan State Univ., East Lansing. Dept. of Animal 

Science. 

Mammalian Wildlife (Mink and Ferret) Toxicity Test 

Toxictyy. (LC50, Reproduction, and Secondary 
oxicity). 

R. K. nid er, T. C. Hornshaw, and R. J. Aulerich. Jul 

91, 84p EPA/600/3-91/043 

—_—* by Corvallis Environmental Research Lab., 


Protocols describing guidelines for conducting dietary 
LC50 and reproduction toxicity tests and for assessing 
the primary versus secondary toxicity of a test sub- 
stance eg Net eager mammalian wildlife, specifi- 
cally mink (Mustela vison) or European ferrets (Mus- 
tela putorius furo) are presented. These protocols go 
beyond the procedural steps and include the rationale 
behind each recommendation. Appropriate statistical 
procedures for assessing the data are presented for 
each protocol. 
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Jackson. 1991, 20p EPA/600/D-91/135 

Prepared in cooperation with Environmental Health 
— and Testing, Inc., Research Triangle Park, 


A ome approach termed a Genetic Activity Profile 
(GAP) has been developed to display a matrix of data 
on the genetic and related effects of selected chemi- 
cal agents. The profiles provide a visual overview of 
the quantitative (doses) and qualitative (test results) 
data for each chemical. Either the lowest effective 
dose (LED) or highest ineffective dose (HID) is record- 
ed for each agent and bioassay. Up to 200 different 


test systems are represented across the GAP. Bioas- 
say systems are organized according to the phylogeny 
of the test organisms and the endpoints of genetic ac- 
tivity. The methodology for the production and evalua- 
tion of genetic activity profiles has been developed in 
collaboration with the International Agency for Re- 
search on Cancer (IARC). Data on individual chemicals 
has been compiled by IARC and by the U.S. Environ- 
mental Protection Agency (EPA). Data are available on 
299 compounds selected from volumes 1-50 of the 
IARC Monographs and on 115 compounds identified 
as Superfund Priority Substances. Structurally similar 
compounds frequently display qualitatively and quanti- 
tatively similar profiles of genetic activity. Through the 
examination of the patterns of GAPs of pairs and 
groups of chemicals, it is possible to make more in- 
formed decisions regarding the selection of test batter- 
ies to be used in the evaluation of chemical analogs. 
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Health Effects Research Lab., Research Triangle 
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Enhanced Expression of Glial Fibrillary Acidic Pro- 
tein and the Cupric Silver Degeneration Reaction 
Can Be Used as Sensitive and Early Indicators of 
Neurotoxicity. 

J. P. O’Callaghan, and K. F. Jensen. 1991, 31p EPA/ 
600/D-91/136 


The mammalian central nervous system is composed 
of a large and diverse array of its two principle cell 
types, neurons and glia. Given this extreme cellular 
heterogeneity, it is not surprising that targets of neuro- 
toxic insult often are diverse and unprepredictable. In 
devising strategies to assess neurotoxicity, one must 
overcome the obstacle posed by not knowing where to 
look for damage. The study’s approach to the detec- 
tion and localization of sites of toxicant-induced 
damage has been to take advantage of two general 
responses to nervous system insult, astrogliosis and 
argyrophilia. Assays of GFAP, the principle intermedi- 
ate filament protein of astrocytes, have been devised 
to quantify astrogliosis and a modified cupric silver de- 
generation stain has been employed to examine pat- 
terns of argyrophilia. Using these methods, it was 
found that increases in GFAP and the occurrence of 
argyrophilia are consistent responses to neurotoxic in- 
sults. Moreover, increments in these two indicators 
reveal dose-, time-, and region-dependent patterns of 
neurotoxicity at toxicant dosages below those that 
cause light microscopic evidence of cell loss or 
damage. The rapid onset of astrogliosis and argyrophi- 
lia following specific toxicant exposures suggests that 
the signals underlying these events are among the ear- 
liest that can be linked to the neurotoxic state. 
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Health Effects Research Lab., Research Triangle 
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Animal Models for Assessing Developmental Tox- 
icity. 

C. A. Kimmel, R. J. Kaviock, and E. Z. Francis. 1991, 
5838p EPA/600/D-91/137 


A number of animal models have been used to evalu- 
ate the developmental effects of exposure to toxi- 
cants, and several of these are exemplified by the 
standard protocols used by regulatory agencies. 
Others have been developed to evaluate the effects of 
toxicants on particular target organs or organ systems. 
Animal models and principles for the interpretation of 
data from studies involving prenatal exposure are 
much further advanced than those involving postnatal 
exposure. In those experimental animal studies that 
assess the effects of prenatal exposure, the develop- 
ing organism is exposed secondarily via the maternal 
organism which intervenes in the absorption, metabo- 
lism and distribution to the embryo/fetal compartment. 
In postatal exposure studies, exposure of the develop- 
ing offspring may also be indirect via maternal milk or 
direct by dosing of pups. In addition, exposure may 
occur unintentionally via contaminants on maternal fur 
or skin, in excretory products following exposure, and/ 
or by access to dosed food or drinking water before 
weaning. 





General 
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AD-A237 264/7/GAR PC A03/MF A01 
Foreign Technology Div., Wright-Patterson AFB, OH. 
Lectures on New Models of Sensors: Lecture 
Number 9. Biological Sensors. 

S Guoxiong. 31 May 91, 18p Rept no. FTD-ID(RS)T- 


No abstract available. 


159,601 
N91-25581/0/GAR 
(Order as N91-25571/1/GAR, PC A18/MF 
AO 


3) 
Sm Virginia Medical School, Norfolk. Dept. of Pa- 
ology. 


Jellyfieh: Special Tools for Biological Research on 
Earth and in Space. 

D. B. Spangenberg. May 91, 2p 

In NASA. Lyndon B. Johnson Space Center, Spacelab 
Life Sciences 1: Reprints of Background Life Sciences 
Publications p 272-273. 


The most intriguing nature of the jellyfish polyps is their 
ability to metamorphose, giving rise to tiny immature 
medusae called ephyrae which have a different form 
or shape from the polyps. The Aurelia Metamorphosis 
Test System was used to determine the subtle effects 
of hydrocarbons found in oil spills and the effects of X- 
irradiation on developing ephyrae. Currently, this test 
system is used to determine the effects of the gravity- 
less environment of outer space on the development 
and behavior of ephyrae. For this purpose, the effects 
of clinostat rotation on development of the ephyrae 
and their gravity receptor are being studied. The be- 
havior of the ephyrae during 0 gravity achieved for 
short intervals of 30 seconds in parabolic flight is ex- 
amined. The developing ephyrae and the mature 
ephyrae are exposed to gravity-less environment of 
outer space via a six or seven day shuttle experiment. 
If gravity receptors do form in outer space, they will be 
studied in detail using various types of microscopes, 
pon ay te electron microscope, to determin wheth- 
er they developed normally in space as compared with 
control on Earth. 


159,602 
N91-25582/8/GAR 
(Order as N91-25571/1/GAR, PC A18/MF 
3) 


A03) 

aon Virginia Medical School, Norfolk. Dept. of Pa- 
ology. 

— of Clinostat Rotation on Aurelia Statolith 


nthe: 

D. B. Spangenberg, S. Davis, and H. Ross-clunis. 
May 91, 2p 

Contract NAG2-243 

In NASA. Lyndon B. Johnson Space Center, Spacelab 
Life Sciences 1: Reprints of Background Life Sciences 
Publications p 274-275. 


Aurelia ephyrae develop eight graviceptors (rhopalia) 
during their metamorphosis from polyps, which are 
used for positional orientation with respect to gravity. 
In three experiments for each of 1/15, 1/8, 1/2, 
1, and 24 rpm, groups of six polyps were rotated in the 
horizontal or vertical plane (control) using clinostats. 
Other controls were kept stationary in the two planes. 
Ten ephyrae from each group were collected after 5 to 
6 days at 27 C in iodine and the number of statoliths 
per rhopalium were counted. Statistical analyses of 
statolith numbers revealed that horizontal clinostat ro- 
tation at 1/4 and 1/2 rpm caused the formation of sig- 
nificantly fewer statoliths per rhopalium than were 
found in controls. The finding that these slow rates of 
rotation reduces statolith numbers suggests that the 
developing ephyrae were disoriented with respect to 
gravity at these speeds, causing fewer statocytes to 
differentiate or to mineralize. 


159,603 

PB91-218321/GAR PC A12/MF A03 
Walter Reed Army Medical Center, Washington, DC. 
Medical Library. 

Medical Research: A ye pe! of Walter Reed 
can Medical Center Sta ublications, 1986- 


989. 
J. O. Hartman, and H. W. Galloway. Jan 90, 265p 
The bibliography was produced for the Walter Reed 


Army Medical Center (WRAMC), and is intended to be 
the first volume in an annual series. The impetus for 


the work, done by the Medical Library staff, came from 
a variety of sources. Patrons have mentioned the diffi- 
culty of keeping up with recent research projects, es- 
pecially outside their own department or service. It was 
felt that a hospital-wide bibliography would allow 
WRANC staff and others access to the extensive, on- 
going medical research and publication activity at 
Walter Reed. The initial volume describes the method- 
ology and organizes the bibliography in two ways. The 
first section contains a hospital-wide list of citations 
sorted by the primary author's last name. The second 
part displays the same citations by hospital depart- 
ment or service. The volume covers material published 
during the years 1986 through 1989. Future volumes 
are expected to be issued yearly and will include any 
appropriate works not previously listed, as well as 
those published in the new year covered. 


be 
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AD-A237 173/0/GAR PC A09/MF A02 
Defense Science Board, Washington, DC. 

Ri of the AMC Software Task Force. 

J. A. Hess, P. Fonash, C. Neubert, R. Keenan, and 
G. Smith. 28 Feb 89, 182p 


Computer software is a necessary element in Army 
weapon systems but that software is contributing an 
inordinate amount of cost and risk to system acquisi- 
tion. This report identifies the problems which the 
Army is facing and will continue to face unless correc- 
tive actions are taken. The report builds on and is con- 
sistent with a number of previous studies, investiga- 
tions, and reports. It identifies recommended actions 
and calls on the Army to establish an orderly, task-ori- 
ented assault on the problems. The report suggests 
there are three primary challenges to the Army: reduce 
the growth in the cost of software the Army is acquir- 
ing, bring the process to develop and maintain soft- 
ware under control, and maintain and extend the tech- 
nological superiority of Army weapon systems through 
a focused investment in software. A taxonomy of soft- 
ware problems is presented which groups today’s soft- 
ware problems into five areas: ility of ple, ab- 
sence of a clear and cogent software policy, lack of 
process controls, an absence of adequate procedures, 
and failure to capitalize on and plan for technology. 
The report recommends an integrated course of action 
to try to gain control of the software in the Army’s soft- 
ware systems. 


159,605 

AD-A237 310/8/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Compass Heading for United States Army Air De- 
fense Forces in Europe. 

Study Ps Jul 89-May 91. 

E. C. Spiceland. 22 May 91, 53p 


The purpose of this paper is to examine the changing 
European threat environment and to propose a con- 
cept for future U.S. Army HIMAD Air Defense Artillery 
employment that is compatible with current political 
and economic realities and consistent with new threat 
environment for air defense forces in Europe is signifi- 
cant. Future requirements for air defense must be pre- 
dicted on a combination of conventional concepts of 
threat assessment as well as a recognition of the new 
threat dimensions established by the evolving Europe- 
an change. Traditionally the threat has been defined 
as a Soviet sponsored potential for intrusion into the 
affairs of the NATO member states and quantified as a 
combination of capabilities and intentions. While this 
measure of the threat is still valid, the new dimensions 
of uncertainty and instability make defensive posturing 
more complex. These volatile additions have created a 
unique and challenging mili climate in which to 
design future air defenses in NATO. The position pro- 

in this paper is that the threat, and ifically 
the air threat, in Europe has actually increased since 
the decline of the bi-polar world order. A new empha- 
sis on flank security and an increased reliance on re- 
serve forces, multi-national organizations and pre-po- 


159,608 


MILITARY SCIENCES 
Antimissile Defense Systems 


sitioned equipment is proposed. A reassessment of air 
defense requirements, in light of impending U.S. force 
reductions, leads into a proposal that izes de- 
fensive force alignment versus conventional reduc- 
tions that maintain a reliance on maneuver forces. This 
paper concludes that continued U.S. participation in an 
integrated NATO air defense structure should be a 
prominent pillar of our future European defense strate- 
gy. 


159,606 


AD-A237 621/8/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Air Defense at the Operational Level in the Down- 
Sized Army. 


Final rept. 
J. W. Carter. 5 Apr 91, 38p 


Despite events in the Middle East, the Army is faced 
with a force structure reduction of at least 25 % and 
reductions in research, development, and acquisition 
accounts. Faced with these reductions, Gen. Vuono 


World War Il. We tend to focus on our most recent ex- 
perience. There is concern that because the Air Force 
performed as advertised in Desert Storm, air defense 
will not have to be employed in its traditional role of 
defeating a enemy air breathing threat. The ineffective- 
ness of the Iraqi Failure to recognize potential future 
threats and to structure a force to counter that threat 


quired in liaison and coordination, in logistical support, 
and in doctrine. 


Antimissile Defense Systems 
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AD-A237 193/8/GAR PC AO5/MF A01 
Naval Postgraduate School, Monterey, CA. 
Framework for U the Strategic De- 
fense Initiatives’ Software Debates. 

Master’s thesis. 

R. C. Adams. Jun 90, 95p 


On March 23, 1983, pee me —_ nage 
challenged a group of engineers and scienti io 
make nuclear weapons impotent and obsolete. This 
challenge led to the inning of a new era in space 
technol and strategic defense, thus creating the 
Strategi fense Initiative (SDI), better known as Star 
Wars. By 1984, several studies had begun to show that 
software in conjunction with Battle Management/Com- 
mand, Control, and Communications techniques would 
play a major role in determining the effectiveness of 
the SDi. The results from these studies caused numer- 
ous controversial debates on the reliability, depend- 
ability, and trustworthiness of the software. This thesis 
provides a framework for understanding the complex- 
ities of the SDI software and points out some of the 
major issues involved in the software debates. The 
structure for this thesis is based on presenting the 
opinions of various computer scientists and engineers, 
indicating the issues that are controversial and those 
that have been defined as a necessity for the SDI pro- 
gram. One of the major highlights is the SDI summary 
chart that provides the reader with a very brief narra- 
tive of each individuals’ opinion on the software issues 
discussed in this thesis. 


159,608 
AD-A237 246/4/GAR PC A07/MF A02 
Army War Coll., Carlisle Barracks, PA. 
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Third World Tactical Ballistic Missiles: A Strategy 
for Defense. 

Study project. 

K. E. Fess. 5 Apr 91, 143p 


On 18 January 1991 Iraq fired eight Scud-class tactical 
ballistic missiles into Israel striking targets in the civil 
populace of Tel Aviv and Haifa. The attack created im- 
mediate panic, threatened to significantly increase 
hostilities, and had the potential of changing the face 
of that war. It emphasized to the world that it faced a 
new kind of warfare, wherein Third World countries 
might successfully contest large industrial powers on 
the bo Jefield. While TBMs are not, per se, a new 
threat, recent improvements in missile technologies, 
and the introduction of improved conventional, chemi- 
cal and biological warheads have significantly in- 
creased their accuracy and lethality. Historically, our 
attention on the use of TBMs had been focused on the 
Soviet-led Warsaw Pact threat. Cohesive strategies 
and plans, hardware and software were developed. 
However, the spread of TBMs in Third World countries, 
along with the diminishing Soviet threat, argue for a 
reexamination of U.S. strategy for dealing with TBMs. 
Such a strategy must take into account both operation- 
al and tactical level considerations, contingency 
versus fixed base operations, mobility requirements, 
Political and economic factors, and issues related to 
interoperability of anti-tactical missile systems. This 
paper exams Third World threat scenarios, develop- 
ment and current status of the Joint Tactical Missile 
Defense (JTMD) program, and a strategy that the U.S. 
should follow in countering the TBM threat. 


159,609 
AD-A237 381/9/GAR PC A04/MF A01 
Synetics Corp., Wakefield, MA. 

ir Defense Initiative Air-to-Air Engagement Anal- 
ysis. Volume 1. Problem Definition, Solution For- 
mation, Illustrative Results and Recommenda- 


tions. 

Final rept. 31 Jan 90-8 Mar 91. 

R. D. Healy, J. M. Covino, and B. E. Griffiths. 8 Mar 
91, 68p Rept no. TR-535-1 

Contract DCA100-90-C-0031 

See also Volume 2, AD-A237 382. 


This document presents the final resuits of an analysis 
of the effectiveness of a U.S. interceptor long-range 
defense force to defend against the cruise missile 
threat in the 2005 time frame. Contract effort focused 
on two related issues: formulation of the problem to 
permit examination of advanced surveillance and com- 
munication technology potentially defining a ‘coopera- 
tive engagement’ concept, and a top-down approach 
to architecture modeling of the current and emerging 
generation air-to-air missiles. Preliminary results using 
unclassified data validate the approach. 


159,610 

AD-A237 382/7/GAR PC A06/MF A02 
Synetics Corp., Wakefield, MA. 

Air Defense Initiative Air-to-Air Engagement Anal- 
ysis. Volume 2. Error Models and Simulation for 
Case |: Pre-Launch Coordination Without Post- 
Launch Updates. 

Final rept. 31 Jan 90-8 Mar 91. 

J. |. Galdos. 8 Mar 91, yg Rept no. TR-535-2 
Contract DCA100-90-C-0031 

See also Volume 3, AD-A237 383. 


This volume formulates an error model for analyzing a 
cooperative engagement cruise missile defense sce- 
nario in which a surveillance platform transmits the lo- 
cation of a target to an air interceptor missile only 
once, just prior to launch. Included in this model is a 
description of the three relevant inertial navigation sys- 
tems (aboard the surveillance platform, the launch 
platform, and the missile), the guidance system of the 
missile, the surveillance platform radar, and the motion 
of the target. Detailed equations for each of these 
components are provided along with numerical values 
for the error parameters assumed for the various in- 
struments. 


159,611 

AD-A237 383/5/GAR PC A04/MF A01 
—- Corp., Wakefield, MA. 

Air Defense Initiative Air-to-Air Engagement Anal- 
ysis. Volume 3. Simulation Tools: Current Status 
and Recommendations for Future Development. 
Final rept. 31 Jan 90-8 Mar 91. 

J. M. Covino, and R. D. Healy. 8 Mar 91, 60p Rept 
no. TR-535-3 

Contract DCA100-90-C-0031 

See also Volume 1, AD-A237 381. 
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Volume 3 provides single-shot simulation results used 
to evaluate operational effectiveness of the coopera- 
tive engagement concept. The combinational method 
of integrating tracking/flyout results with endgame 
analysis is described. The complete set of simulation 
results are provided. Recommendations are provided 
for future enhancements. 


159,612 


AD-A237 658/0/GAR PC A10/MF A03 
Analytic Sciences Corp., Arlington, VA. 

Report to the Congress on the Strategic Defense 
Initiative, 1991. 

Final rept. 

May 91, 215p 

See also classified version, AD-C958 404. 


This report details progress and changes in SDI during 
the past year. It examines SDI’s role in the changing 
international threat environment, particularly the use of 
SDI technologies in global protection against limited 
strikes (GPALS). This report also details current re- 
search and development strategy, allied participation 
in the program and compliance of SDI with the ABM 
Treaty. The report summarizes program funding and 
provides Congressional Descriptive Summary Extracts 
in the appendix. 


159,613 


AD-A237 806/5/GAR PC A03/MF A01 
California Univ., Irvine. Center for Neurobiology of 
Learning and Memory. 

Adaptive Information Processing 
Cortex. 

Final rept. 1 Jun 87-31 Dec 90. 

N. M. Weinberger. 31 Dec 90, 21p 
Contract N00014-87-K-0433 


in Auditory 


In an electromagnetic railgun a projectile encounters a 
complex force environment during launch. A thorough 
understanding of these forces is critical to projectile 
and gun tube design. There are many parameters in- 
volved and interacting relationships which must be de- 
termined. To better understand and establish the in- 
bore force models, we begin with a basic simple model 
which computes only the axial motion. More complicat- 
ed models will be introduced in subsequent reports 
which will include lateral forces and gun tube vibration 
effects. This report deals with a very simple axial 
motion model. Only the effects of the propulsion force, 
projectile package mass, air resistance, and the fric- 
tion forces are presented. Equations of motion are de- 
rived and solved. A sample computation with available 
data is performed and curves plotted to give clearer 
understanding of the results. 
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DE91013247/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

ASAT monitoring project at LLNL. 

L. F. Jelsma, and A. S. Blum. May 91, 18p UCRL-JC- 
106819, CONF-9104238-2 

Contract W-7405-ENG-48 

1990 sensor technical conference, Cocoa, FL (USA), 
29 Apr - 2 May 1991. Sponsored by Department of 
Energy, Washington, DC. 

U.S. Sales Only. 


LLNL, in conjunction with LANL, SNL and Argonne Na- 
tional Laboratories, is currently involved in the devel- 
opment of a Anti-satellite (ASAT) oe system 
which is supported by Defense Advanced Research 
Projects Agency (DARPA). LLNL is responsible for the 
development of the image acquisition hardware data 
analysis and data storage. The first year’s effort at 
LLNL has been directed towards modeling IR imaging 
systems for ASAT monitors and experimentally imag- 
ing the output of the MIRACL laser at White Sands test 
range. Using a model of the scattering and infrared de- 
tection process we have estimated the minimum de- 
tectable laser energy for currently available cameras. 
The minimum detectable laser energy during a frame 
time is dependent on background radiation, saturation 
charge and only weakly dependent on the noise floor 
of the array. To enhance the sensitivity of the monitor 
we have adapted the Hough algorithm to our require- 
ments. 1 ref., 2 figs. 


Chemical, Biological, & Radiological 
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AD-A237 254/8/GAR PC A03/MF A01 
Baylor Coll. of Medicine, Houston, TX. 

Reversible Organophosphorus Anticholinester- 
ase-Induced Epileptiform Activity in the Hippo- 
campus. 

Annual rept. 15 Nov 83-14 Nov 86. 

F. J. Lebeda. Sep 89, 50p 

Contract DAMD17-86-C-6029 


During this contract period we utilized acutely-exposed 
hippocampal neurons from adult guinea pigs to study 
the effects of soman on voltage-dependent currents. 
Initial results showed that 1 uM soman (pressure eject- 
ed) produced small, but detectable changes in the 
inward currents recorded from granule cells in the den- 
tate gyrus. Further investigations using potassium 
channel blockers demonstrated that soman reduced 
the magnitude and altered the inward current wave- 
form, making it appear to rise faster and decay slower 
than under control conditions. Soman also altered the 
voltage sensitivity of the decay (inactivation) time 
course of the inward current--the apparent voltage 
sensitivity of the steady-state inactivation process, as 
analyzed. 


159,616 
AD-A237 302/5/GAR PC A03/MF A01 
Baylor Coll. of Medicine, Houston, TX. Dept. of Neurol- 


Reversible Organophosphorus Anticholinester- 
ase-Induced Epileptiform Activity in the Hippo- 
campus. 

Final rept. 15 Nov 85-29 Nov 88. 

F. J. Lebeda. May 90, 49p 

Contract DAMD17-86-C-6029 


This summary report describes our study of soman-in- 
duced epileptiform activity in the in vitro rat hippocam- 
pus. The patterns of the abnormal discharges induced 
by this irreversible inhibitor of cholinesterase were 
operationally defined and divided into two general 
classes: brief, interictal (non-seizure events) and long- 
lasting ictal (seizure) discharges. Mechanisms other 
than the traditional anticholinesterase action of soman 
are discussed to explain the reversible transition be- 
tween these two distinct patterns. 


159,617 

AD-A237 306/6 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Effects of Soman on Neuroendocrine and Immune 
Function. 

G. J. Kant, T. M. Shih, E. W. Bernton, H. F. Fein, and 
R. C. Smaliridge. 1991, 7p 

Availability: Pub. in Neurotoxicology and peng 
v13 p223-228 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


We have previously reported that basal plasma growth 
hormone (GH) and prolactin levels were markedly de- 
creased in rats two weeks following a single dose (100 
ug/kg,sc) of soman. In the present study, 2 week survi- 
vors of soman were challenged pharmacologically and 
physiologically and endocrine responses were deter- 
mined. In addition some aspects of immune function 
were assessed. In the present study, basal prolactin 
levels were not affected by soman exposure and 
growth hormone levels were decreased in only 1 of 3 
experiments. 
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AD-A237 469/2/GAR PC A03/MF A01 
Chemical Research, Development and Engineering 
Center, Aberdeen Proving Ground, MD. 

Ventilation Kinetics Testing of a Steel Frame/ 
Rubber Fabric Underground Shelter. 

Final rept. Aug — 90. 

A. T. Seitzinger. May 91, 24p Rept no. CRDEC-TR- 
278 


Design modifications were implemented on a respec- 
tively new steel frame/rubber fabric underground shel- 
ter to improve its collective protection characteristics 
for usage in an NBC warfare environment. Design 
changes were evaluated by analyzing volumetric air 
flow and pressure data collected from ventilation tests 
conducted for each design modification. Modifications 
to doors within the shelter proved to have significant 
impact on its performance. One door modification uti- 





lized velcro and rubber adhesives to attach the door- 
flap on the positive pressure side of the doorway. This 
modification increased maximum overpressure at- 
tained by the shelter from 0.125 inches of water 
(in.WG) to 1.8 in.WG over its original design. Test re- 
sults indicated that this was due to a substantial de- 
crease in the effective leakage areas associated with 
all of the doorways. At this higher overpressure, the 
tisk of airborne nuclear fallout, biological agents, or 
vapors from chemical agents or aerosols penetrating 
into the shelter during exit/entry operations would be 
greatly reduced. 
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AD-A237 490/8/GAR PC A05/MF A01 
ical Research, Development and Engineering 

Center, Aberdeen Proving Ground, MD. 

Environmental nt: Entry/Exit Tests for 

Collective Protection NBC Shelter Systems Using 

Human Volunteers and Nontoxic Simulants. 

Final rept. Oct 88-Mar 89. 

V. J. Arca. May 91, 84p Rept no. CRDEC-EA-001 


This Environmental Assessment was performed to 
evaluate the effects of a series of outdoor tests that 
are to be conducted at the U.S. Army Chemical Re- 
search, Development and Engineering Center 
CRDEC) at the —— Area of Aberdeen Proving 

round, Maryland. These tests will be used to develop 
and evaluate safer and more effective entry/exit pro- 
cedures for several Collective Protection Shelter sys- 
tems. Army Collective Protection NBC Shelter systems 
require effective entry and exit procedures to lessen 
risks of individual exposure to harmful chemical and 
biological warfare agents. This is particularly important 
for personnel contaminated with persistent liquid 
nerve agents or vesicants who must perform precise 
decontamination and = clothing doffing pro- 
cedures to shelters. Recent evaluations of current 
entry/exit procedures indicate many to be inadequate. 
The purpose of this action, therefore, is to develop and 
evaluate system safety. 
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AD-A237 533/5/GAR PC A04/MF A01 
Baylor Coll. of Medicine, Houston, TX. 

Reversible Organophosphorus Anticholinester- 
ase-induced Epileptiform Activity in the Hippo- 
campus. Subtitle: that Counteract the Epi- 
leptogenic Effects of Soman. 

Annual rept. 15 Nov 87-29 Nov 88. 

F, J. Lebeda, P. A. Rutecki, S. A. Helekar, and T. H. 


Ton. Sep 89, 60; 
Contract DAMD17-86-C-6029 


Screening experiments for potentially useful anticon- 
vulsant drugs were performed using the in vitro rat 
hippocampus as the model system. The agents select- 
ed for testing were related to several different neuro- 
transmitter-receptor systems that may be significantly 
altered during soman-induced seizures. The antiepi- 
leptogenic effects of the intracellular second messen- 
ger cyclic AMP were discovered to be associated with 
an extracellular mechanism. This action was shown to 
involve more than its metabolism to adenosine. The in 
vivo protection against soman that has been attributed 
to clonidine, an alpha2 adrenoceptor agonist, was not 
— during soman-induced activity in our test 
system. 


159,621 

AD-A237 534/3/GAR 

Baylor Coll. of Medicine, Houston, TX. 
Reversible osphorus Anticholinester- 
ase-induced E; lorm Activity in the Hippo- 
cam Subtitle: Effects of Soman -- ictal Events 
and Inhibitory Activity. 

Annual rept. 15 Nov 86-14 Nov 87. 

F. J. Lebeda, and P. A. Rutecki. Sep 89, 47p 
Contract DAMD17-86-C-6029 


The primary aim of the present study was to character- 
ize further the long-lasting (ictal) discharges produced 
by soman and other cholinergic agents in the in vitro 
hippocampus. Evidence obtained from our studies 
support the hypothesis that organophosphate (OP)-in- 
duced epileptiform discharges are synaptically mediat- 
ed and that synaptic inhibition plays an important role 
in the generation and possibly the termination of these 
ictal events. Under conditions of hypoxia (with a nitro- 
gen/Co2 gas mixture) interictal activity was sup- 
pressed, a finding that supports another hypothesis for 
a mechanism responsible for discharge termination. 
The coapplication of either lithium or excess potassi- 
um with soman or the other agents tested, initiated or 
enhanced the generation of these long-lasting events. 
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AD-A237 556/6/GAR PC A03/MF A01 
Chemical Research, Development and Engineering 
Center, Aberdeen Proving Ground, MD. 

Simulation of HD Reactivity |. Competition Rates 
of Oxidation of HD with Simulants. 

Final rept. Oct 87-Apr 89. 

Y. C. Yang, L. L. Szafraniec, W. T. Beaudry, and F. 
A. Davis. May 90, 16p 


The competition rates of oxidation of 14 sulfide simu- 
lants relative to HD were determined quantitatively in 
CDC3 to 20 deg C. N-Sulfonyloxaziridine, which selec- 
tively oxidized sulfides to the corresponding sulfoxides 
in less than 2 min, was used as the standard oxidant. 
The competition rates increased with the nucleophili- 
city of the sulfur atom. The nucleophilicity of the biva- 
lent sulfur, in turn, was controlled by the electronic 
effect of the substituent groups in the molecule. Most 
sulfides examined were more nucleophilic than HD, 
consisting of two strongly electron-withdrawing 2- 
chloroethyl groups. The hydrolysis rate of the sulfides 
determined previously followed the same trend, be- 
cause the rate-determining step was neighboring 
sulfur-assisted formation of an ethylenesulfonium ion, 
the stability of which also depends on the same elec- 
tronic effect of the substituent group. Futhermore, the 
competition rates were useful in predicting the rate of 
production of dimeric sulfonium salts from the hydroly- 
sis of 2-chloroethyl sulfides. 


159,623 

AD-A237 657/2/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Chemicai and Biological Warfare: A Selected Bibli- 


ography. — 

Report bibliography. 
Apr 91, 33p 

No abstract available. 
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AD-A237 771/1/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Chemical Corps in Transition -- Visioning for the 
Future. 

Study project. 

J. C. Boesburg. 2 Apr 91, 37p 


It is 1991, and just like the late 1970’s, the United 
States Army Chemical Corps is in the midst of a transi- 
tion -- one that will determine the viability of the Corps 
in the future. In the late 70’s and the 80’s, the Chemi- 
cal Corps based its primary operational missions on 
the Soviet nuclear, biological and chemical threat. 
That threat is now diminishing and a new threat is 
emerging -- the third world. There are many hard ques- 
tions that have to be asked, difficult decisions to be 
made and some innovative visioning that has to take 
place if the Chemical Corps is to continue as a branch 
of the Army. This case study looks at the current and 
future threat, develops ideas for new missions, and 
provides concepts for near term priorities and long 
term vision. The conclusions are that the Chemical 
Corps should not face the future as a single mission, 
single role branch of the Army, rather -- ri) the Corps 
requires multi-skilled soldiers who’s skills can be ap- 
plied across the operational continuum, (2) the Corps 
should take the lead in technology, developing multi- 
purpose units, systems and equipment to counter con- 
ventional threats and defend against nuclear, biologi- 
cal and chemical threats. 


159,625 
DE91013194/GAR PC A04/MF A01 
Oak Ridge National Lab., TN. 
Chemical Stockpile Emergency Preparedness Pro- 
ram focus groups: A manual. : 
. A. Carnes, C. A. Garkovich, and T. E. Shriver. Apr 
91, 75p ORNL/TM-11769 
Contract AC05-840R21400 7 
Sponsored by Department of Energy, Washington, DC. 


While ——. a congressionally mandated de- 
struction of the US stockpile of unitary chemical weap- 
ons, the US Army decided that enhanced emergency 
planning was needed to reduce the consequences of 
an accidental release of agent. This decision is being 
implemented cooperatively by the US Department of 
the Army and the Federal ——e Management 
Agency in the form of the Chemical Stockpile Emer- 
gency Preparedness Program (CSEPP), with additional 
cooperation from other federal agencies and affected 
state and local governments. This manual supports 


159,628 


that effort by providing information about a commonly 
used qualitative data and information gathering tech- 
nique, focus group interviewing, that may be used to 
design public education materials and other wide en- 
hance communication among CSEPP providers and 
users. The focus group technique is characterized by 
structured discussions on a ific topic among a 
carefully selected group of participants. This manual 
provides background information on the CSEPP and 
the current management plan for the CSEPP. It de- 
scribes the focus group technique and how it may be 
applied, either by itself or in conjunction with other ap- 
propriate research techniques, by state and local gov- 
ernment officials to investigate many of the behavioral 
and organizational impacts of the CSEPP. Sample 
questions and probes that may be useful in designing 
and conducting specific CSEPP focus groups are also 
provided. The manual also includes a list of suggested 
readings and other reference material that may be 
useful in designing focus groups. 26 refs., 5 figs., 3 
tabs. 
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AD-A237 067/4/GAR PC A13/MF A03 
McDonnell Douglas Missile Systems Co., St. Louis, 
MO. 


Technology Insertion (TI)/Industrial Process Im- 

vement (IPI) Task Order Number 1. Data Base 
mentation Book for WR-ALC/MANPSA (Ad- 

hesive Bonding). 

Contract summary rept. Aug 88-Aug 89. 

14 Aug 89, 281p 

Contract F33600-88-D-0567 


MANPSA is an RCC (Resource Control Center) with 
MANPS section of the Industrial Products Div. (MAN) 
at WR-ALC. MANPSA is located in Building 169. The 
primary workload in MANPSA consists of PDM, C-141 
Ailerons and MISTR work consisting of other adhesive 
bonding work, namely, C-141 peta! doors, access 
doors, ailerons, leading edge, horizontal stabilizer, and 
the F-15 speed brake. MANPSA is comprised mainly 
of conventional sheet metal and certain specialized 
composite material fabrication equipment. This Tech- 
nology Insertion (Tl)/Industrial Process Improvement 
(IP!) data base documentation book for WR-ALC/ 
MANPSA (Adhesive Bonding) contains detailed infor- 
mation about layouts equipment and processes for this 
RCC. 
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AD-A237 068/2/GAR PC A09/MF A03 
McDonnell Douglas Missile Systems Co., St. Louis, 
MO. 


10. 
Technology Insertion (TI)/Industrial Process Im- 

‘ovement (IP!) Task Order Number 1. Data Base 
Bocumentation Book for WR-ALC/MANPSB 
(Sheet Meta' 


). 
Contract summary rept. Aug 88-Aug 89. 
14 Aug 89, 200p 
Contract F33600-88-D-0567 
Original contains blueprints. 


MANPSSB is a unique RCC, (Resource Control Center) 
under the MANPS section of the Industrial Products 
Division (MAN) at WR-ALC. This RCC has two sheet 
metal sections, a tubing and cable section, template 
and block section and a wood shop. This RCC is locat- 
ed all over Building 169 based on the nature of job and 
equipment. The two sheet metal manufacturing sec- 
tions are located next to each other. Workload is 
based on new parts required by other repair RCCs and 
it fluctuates considerably. At this time, more new parts 
are manufactured for F-15 than C-130 and C-141. This 
Technol Insertion (Tl)/Industrial Process Improve- 
ment (IPI) data base documentation book for WR- 
ALC/MANPSB (Sheet Metal) contains detailed infor- 
mation about layouts equipment and processes for this 
RCC. 
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AD-A237 069/0/GAR PC A09/MF A02 
McDonnell Douglas Missile Systems Co., St. Louis, 
MO. 
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Technology Insertion (Tl)/Industrial Process Im- 
provement (IPI) Task Order Number 1. Data Base 
Documentation Book for OO-ALC/MANPRB (Ma- 
chine Shop). Book 2. 

Contract summary rept. Aug 88-Dec 89. 

15 Dec 89, 186p 

Contract F33600-88-D-0567 


This Technol Insertion (Tl)/Industrial Process Im- 
provement (IPI) data base documentation book for 
OO-ALC/MANPRB (Machine Shop), Book 2 of 2, con- 
tains detailed information about layouts equipment and 
processes for this RCC (Resource Control Center). 


159,629 
AD-A237 070/8/GAR PC A99/MF A06 
— Douglas Missile Systems Co., St. Louis, 


Technology Insertion (TI)/Industrial Process Im- 

= (IP!) Task Order Number 1. Data Base 
mentation for SA-ALC/MATPSS (As- 

sembly and Test GTE’s). 

Contract summary rept. 

14 Aug 89, 619p 

Contract F33600-88-D-0567 


This is the Technol Insertion (T1)/Industrial Proc- 
ess Improvement (IPI) data base documentation book 
for SA-ALC/MATPSS(Assembly and Test GTE’s (Gas 
Turbine Engines). This document contains detailed in- 
formation layouts equipment and processes for 
this RCC (Resource Control Center). 


159,630 
AD-A237 071/6/GAR PC A08/MF A02 
oe Douglas Missile Systems Co., St. Louis, 


Technology Insertion (TI)/Industrial Process Im- 
SS (iP!) Task Order Number 1. Data Base 
mentation Book for OO-ALC/MABPFF (B52 


Support). 

Contract summary rept. Aug 88-Sep 89. 
11 Sep 89, 168p 

Contract F33600-88-D-0567 

Original contains blueprints. 

Availability: Document partially illegible. 


This Technol Insertion (Tl)/Industrial Process Im- 
provement (IPI) data base documentation book for 
OC-ALC/MABPFF (B52 Support) contains detailed in- 
formation about layouts equipment and processes for 
this RCC (Resource Control Center). 


159,631 
AD-A237 072/4/GAR PC A12/MF A03 
_ Douglas Missile Systems Co., St. Louis, 


Technology Insertion (TI)/Industrial Process Im- 
vement (IP!) Task Order Number 1. Data Base 

Becumentation Book for OC-ALC/MATPCC (Elec- 

tromechanical Unit). 

Contract summary rept. Aug 88-Aug 89. 

11 Sep 89, 254p ore . 

Contract F33600-88-D-0567 

Original contains blueprints. 


The layout drawings do not reflect the current layout of 
MATPAC. The 7 will be changed again in three 
months as the RCC restructures its organization to 
accept additional personnel and KC-135 cable work- 
load. Up-to-date drawings were not provided to 
MDMSC. The layouts provided by the ALC are includ- 
ed in the Database Documentation Book. MATPCC’s 
equipment consists primarily of test stands and other 
testing instruments. Most of them have been in use for 
15 to 25 years, but they are still reliable. The first 
MATPCC test stands in Building 3108 used to test fuel 
flow transmitters are scheduled for replacement by 
two new test stands. The operator stated that the new 
pe cee will be safer and more efficient. Readouts 
will be digital, we eo peur calls by operators 
reading analog gages. It will be simpler to install the 
parts on the test stands and to adapt the test stands to 
the different part configurations. Additional safety fea- 
tures will be included as well. The painting, sandblast- 
ing, and magnetic particle/fluorescent penetrant proc- 
esses are conducted as back shop operations outside 
of MATPCC. A listing of equipment for MATPCC can 
be found in the Data Collection section of the book. 


159,632 
AD-A237 073/2/GAR PC A12/MF A03 
— Douglas Missile Systems Co., St. Louis, 
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Technology Insertion (Tl)/industrial Process Im- 
provement (IPI) Task Order Number 1. Quick Fix 
Plan for WR-ALC, 7 RCC’s. 

Contract summary rept. Aug 88-Sep 89. 

25 Sep 89, 260p 

Contract F33600-88-D-0567 


During the 3rd quarter of FY 89, the contractor, com- 
pleted process characterization of seven Resource 
Control Centers (RCCs) within the Industrial Product 
Division (MAN) at WR-ALC, Robins Air Force Base, 
Warner Robins, Georgia. The Industrial Product Divi- 
sion is responsible for performing depot level repair 
and modification in support of major aircraft weapon 
systems including C-141, C-130 and F-15 aircraft and 
— The process characterization was per- 
iormed as a part of task order no. 1 of the Air Force 
Technology Insertion-Engineering Services (TI-ES) 
Pr ram. The seven WR-ALC RCCs, MANPSA, 

IANPSB, MANPSC, MANPSD, MANPGA, MANPGB, 
and MANPGC were selected for process characteriza- 
tion. Simulation modeling was executed with surge 
factor for the above seven RCCs. Additional allocation 
of manpower, WG-10 for MANPSA and WG-10 and 
WG-8 for MANPSC, will be required to fulfill the surge 
requirement. This summary report contains focus 
study and quick fix recommendations for the 7 RCCs. 


159,633 
AD-A237 074/0/GAR PC A14/MF A03 
— Douglas Missile Systems Co., St. Louis, 


Technology Insertion (Tl)/Industrial Process Im- 

provement (IPI) Task Order Number 1. Data Base 

Documentation Book for OC-ALC/MATPCM (Ma- 

chine Shop). 

Contract summary rept. Aug 88-Sep 89. 

11 Sep 89, 311p 

Contract F33600-88-D-0567 

— contains blueprints. Document partially illegi- 
e. 


The Resource Control Center (RCC) identified as 
MATPCM is a machine shop which performs standard 
machine operations for parts and assemblies requiring 
rework and repair. These parts and assemblies are re- 
ceived from other RCC’s. Once the items are repaired 
and reworked age they must be picked up by 
the respective RCC. MATPCM serves primarily as a 
support RCC to the other area work groups. The area 
layouts is such that similar type machines are posi- 
tioned together in one section of the shop. Technology 
insertion (Tl)/Industrial Process Improvement (IPI) 
data base documentation book for ALC/MATPCM 
(Machine Shop) contains detailed information about 
layouts equipment and processes for this RCC. 


159,634 

AD-A237 077/3/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

U.S. Strategic Sealift Capability Study. 

Individual study rept. 

E. V. Bessent. 29 Apr 91, 36p 


The United States, as a world leader politically, eco- 
nomically and militarily, has the frequent responsibility 
and requirement to project military forces worldwide. 
Ninety-five percent of the equipment and sustainment 
moved in support of these projections is done by sea- 
lift. It is obvious that strategic mobility is absolutely vital 
if the U.S. is to realize its national security objectives. 
This study reviews, in a macro sense, the capabilities 
of the United States to accomplish this crucial mission. 
The study takes a look at the United States Transpor- 
tation Command, its charter and the Military Sealift 
Command which is the Naval component responsible 
for strategic sealift operations. The study then transi- 
tions from force structure to requirements and capa- 
bilities. The approximate gross requirements for move- 
ment of a five division corps and its sustainment are 
identified. The requirement is then compared to the 
movement capability possessed by USTRANSCOM 
which reveals that a shortage of sealift exists. It is de- 
termined that some timely enhancements such as pre- 
positioning of equipment, securing additional roll on 
roll off ships, increasing containerization, generating a 
trained and responsive Merchant Marine Manning 
System and providing subsidies to our shipbuilding in- 
dustry are necessary if Salen strategic sealift is to 
be provided to supported CINCs 


159,635 
AD-A237 082/3/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 


Burma Campaigns: Battles over Lines of Commu- 
nication. 

Final rept. 

K. M. Frey. 15 May 91, 42p 


On 19 January 1942, two Japanese divisions invaded 
Burma and within five months defeated a numerically 
superior Allied Army. The Japanese conquest of 
Burma completely isolated China from lend-lease 
equipment support provided to it via the Burma Road. 
Over the course of the next three years, Allied forces 
engaged in ground campaigns designed to reestablish 
this land communications link with China. This is a de- 
scription of the Allied campaigns in Burma and the im- 
portance that secure supply lines played in each of 
those campaigns. Information was gathered by histori- 
cal review of a variety of reference materials. The les- 
sons of Burma related to the campaigns launched 
there can be applied today in that country and in simi- 
lar areas of operation around the world. 


159,636 

AD-A237 083/1/GAR PC A12/MF A03 
McDonnell Douglas Missile Systems Co., St. Louis, 
MO 


Technology Insertion (Tl)/Industrial Process Im- 

rovement (IPI) Task Order Number 1. Data Base 
umentation Book for WR-ALC/MANPSC 

(Bonded Honeycomb). 

Contract summary rept. Aug 88-Aug 89. 

14 Aug 89, 269p 

Contract F33600-88-D-0567 Daf i 

Original contains blueprints. Document partially illegi- 

ble. 


MANPSC is an RCC (Resource Control Center) with 
MANPS section of the Industrial Products Division 
(MAN) at WR-ALC. MANPSC is located in Building 
169. The primary workload in MANPSC consists of 
MISTR work consisting of some adhesive bonding 
work and conventional sheet metal work, namely; C- 
141 AFT cowling, C-141 thrust door, C-130 cowl 
scoop, C-130 elevator, and C-130 flaps. MANPSC is 
comprised mainly of conventional sheet metal and cer- 
tain specialized composite material fabrication equip- 
ment. This Technology Insertion (Tl)/Industrial Proc- 
ess Improvement (IPI) data base documentation book 
for WR-ALC/MANPSC (Bonded honeycomb) contains 
detailed information about layouts equipment and 
processes for this RCC. 
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AD-A237 084/9/GAR PC A17/MF A04 
— Douglas Missile Systems Co., St. Louis, 
Mi 


Technology Insertion (Tl)/Industrial Process Im- 
rovement (IPI) Task Order Number 1. Data Base 
umentation Book for OC-ALC/MATPFE 
= Instrument). 
ntract summary rept. Aug 88-Sep 89. 
1 Sep 89, 388p 
Contract F33600-88-D-0567 
Original contains blueprints. 


MATPFE is a Resource Control Center (RCC) within 
the Electronic and Flight Control Section (MATPF) of 
the Accessories Division (MAT) at OC-ALC. Referred 
to as the engine instrument unit, MATPFE consists of 
the electronic engine instrument subunit, the indicator/ 
servo actuator subunit, and the transducer subunit. 
This Technology Insertion (Tl)/Industrial Process Im- 
provement (IPI) data base documentation book for 
OC-ALC/MATPFE (Engine Instruments), contains de- 
tailed information about layouts equipment and proc- 
esses for this RCC. 


159,638 

AD-A237 094/8/GAR PC A16/MF A03 
McDonnell Douglas Missile Systems Co., St. Louis, 
MO. 


Technology Insertion-Engineering Services Proc- 
ess Characterization, Task Order Number 1 (Block 
wa Documentation Book: OC-ALC 


Contract summary rept. 

11 Sep 89, 355p 

Contract F33600-88-D-0567 
Contains envelope with 4 maps. 


This Technology Insertion (Tl)/Industrial Process Im- 
provement (IPI) data base documentation book for 
OC-ALC/MATPCD (Engine Line Assets) Book 1 of 2, 
contains detailed information about layouts equipment 





and processes for this RCC (Resource Control 
Center). 
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AD-A237 095/5/GAR PC A10/MF A03 


— Douglas Missile Systems Co., St. Louis, 


Technology Insertion (TI)/Industrial Process im- 
provement (IPI) Task Order Number 1. Data Base 
Documentation Book for SA-ALC/MABPSP (B52/ 
C5 Sheet Metal). 

Contract summary rept. Aug 88-Sep 89. 

1 Sep 89, 210p 

Contract F33600-88-D-0567 

Original contains blueprints. 

Availability: Document partially illegible. 


This is the Technology Insertion (T1)/Industrial Proc- 
ess Improvement (IPI) data base documentation book 
volume for SA-ALC/MABPSP (52/C5 Sheet Metal). 
This document contains detailed information about 
layouts equipment and processes for this RCC (Re- 
source Control Center). 


159,640 
AD-A237 096/3/GAR PC A22/MF A04 
— Douglas Missile Systems Co., St. Louis, 


Technology Insertion (Tl)/Industrial Process Im- 
provement (IPI) Task Order Number 1. Data Base 
Documentation Book for OC-ALC/MATPAA (Pneu- 
matic Valves and Air Flow). 

Contract summary rept. Aug 88-Sep 89. 

11 Sep 89, 523p 

Contract F33600-88-D-0567 

Original contains blueprints. 


No abstract available. 


159,641 
AD-A237 097/1/GAR PC A05/MF A01 
a Douglas Missile Systems Co., St. Louis, 


Technology Insertion (Tl)/Industrial Process Im- 
rovement (IPI) Task Order Number 1. Quick Fix 
lan for AGMC, 1 RCC (MAPBGA). 

Contract summary rept. Aug 88-Sep 89. 

25 Sep 89, 85p 

Contract F33600-88-D-0567 

Original contains blueprints. 


During the 4th quarter, 1988, the contractor MDMSC 
completed process baseline development of Re- 
source Control Center (RCC) MAPBGA at AGMC at 
Newark, Ohio. The process baseline development 
effort was performed as a part of the Technology In- 
sertion-Engineering Services (TI-ES) Program. Proc- 
ess baseline development revealed that opportunities 
for improvement exist at MAPBGA; MDMSC reviewed 
100% of the current workload repair processes for two 
purposes: first, to establish an operational baseline 
from which improvements can be measured and 
second, to identify technological improvements to 
assist the base command in meeting its commitments. 
This Technol Insertion (Tl)/Industrial Process |Im- 
provement (IPI) summary report for AGMC contains 
non study and quick fix recommendations for this 
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AD-A237 098/9/GAR PC A07/MF A02 

Naval Postgraduate School, Monterey, CA. 

Implications of the Changes in the Soviet Union 

and Eastern Europe on NATO-WARSAW Pact Rela- 

—T and the U.S. Department of Defense 
lu 

Master’s thesis. 

R. Guerrero. Jun 90, 133p 


The thesis reviews the changes in the Soviet Union 
and Eastern Europe; analyzes their affect on Western 
security; and assesses the United States Department 
of Defense’s possible options in terms of forces and 
the budget. The main findings are: (1) The Warsaw 
Pact threat to NATO and the United States has been 
significantly reduced. (2) The future of European secu- 
rity centers on the issue of Germany. (3) A new mis- 
sion for NATO is needed which will reflect a greater 
emphasis on NATO’s political capabilities. As East- 
West confrontation recedes and the prospects for 
East-West cooperation advance, NATO can contribute 
to meeting the new challenges and helping in deter- 
mining the path for the evolution of European and At- 
lantic security. (4) The United States must revise the 
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military budget to seize the opportunities presented by 
the events in 1989 and, at the same time, maintain a 
military capable of defending our interests and meeting 
the uncertainties of the future. The true challenge for 
future military budgets will be to use the international 
opportunity to save money in a sensible manner that 
matches defense spending with military strategy. 
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AD-A237 099/7/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 

MEEBS: A Model for Multi-Echelon Evaluation by 
Simulation. 

Master’s thesis. 

M. W. Cornwall. Jun 90, 59p 


This thesis describes a simple-to-use, multi-echelon, 
single-item, simulation model written in SLAM Il. The 
model simulates the operation of Recoverable Items 
(Ris) at one or more bases and the flow of supporting 
Ris through a multi-echelon maintenance system. The 
model can be configured by the user to simulate a 
system consisting of one to three maintenance eche- 
lons with one to six bases. Lateral resupply is also an 
option. The model uses an (s-1,s) inventory policy. The 
model calculates several performance measures in- 
cluding operational availability, mean supply response 
time, and time-weighted backorders. The operating 
time for each RI is a exponential random variable. The 
mean failure rate is input by the user and may be differ- 
ent for each base. Each maintenance echelon has a 
single queue where failed Ris wait for an available 
maintenance station/server. Each echelon can have 
any number of servers as determined by the user. The 
default distribution for repair time is the lognormal but 
other distributions can be used. The shipping times be- 
Sree all bases and echelons are also determined by 
the user. 


159,644 

AD-A237 101/1/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 

Optimal Routing of Battle Group VERTREP Assets. 
Master’s thesis. 

T. W. Smith. Jun 90, 60p 


During battle group operations ships regularly require 
the transfer of material and personnel. The VERTREP 
of personnel and high priority cargoes is accomplished 
by logistics helicopter. This study describes an implicit 
enumeration algorithm to schedule the delivery route 
for a single helicopter. The algorithm employs a depth 
first search technique to solve the multiple constraint, 
multiple time window routing problem. Several fathom- 
ing techniques are demonstrated and computational 
results for eleven ship battle groups are presented. 
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AD-A237 109/4/GAR PC A12/MF A03 
— Douglas Missile Systems Co., St. Louis, 
M 


Technology insertion Engineering Services Mask- 
ing Process Evaluation Task Order No. 7. (Phase 
1). Revision B. 

Contract summary rept. Jan-Oct 89. 

6 Oct 89, 273p 

Contract F33600-88-D-0567 


Task order no. 7 is composed of two phases. Phase | is 
a focus study on quality, time and cost improvements 
in masking methods currently used at the five Air Lo- 
— Centers. This report addresses only Phase I. 

eneral conclusions of this study are: (1) The wax 
masking process at Oklahoma City Air Logistics 
Center is the most advanced of the ALC plating shops, 
and more advanced than at many job shops in the pri- 
vate sector. (2) The plastic masking process at Ogden 
Air Logistics Center is costing much more than a wax 
masking process of comparable effectiveness, and 3 
The wax masking processes at the other three ALCs 
are operating on par with private industry, but can be 
made more efficient and more productive by recom- 
mended small changes, which can be easily imple- 
mented, and by introduction of technologies devel- 
oped in recent years since the shops were built or ren- 
ovated. This document contains focus study and quick 
fix recommendations for all the centers Maskant Re- 
source Control Centers (RCC’s). 
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AD-A237 110/2/GAR PC A18/MF A04 
McDonnell Douglas Missile Systems Co., St. Louis, 
MO. 


159,649 


Technology Insertion E ous Services Proc- 
ess Characterization Task Order No. 1. (Block Ii). 
Database Documentation Book for OC-ALC 
MATPCA. 

Contractor summary rept. Jan-Oct 89. 

11 Sep 89, 420p 

Contract F33600-88-D-0567 


MATPCA is separated into two sections, each having 
its own workload and personnel. The two sections are 
physically separated by an eight foot isle which runs 
between them. The two sections share storage cabi- 
nets and some test equipment, but otherwise exist as 
separate entities, each having its own supervisor. 
Workloads appear to be divided equitably based on ex- 
isting staffing. The first section’s workload consists 
mostly of ignition exciters, temp. probes, electrically 
actuated valves, and associated electrical accesso- 
ries. The work area is somewhat crowded with test 
equipment and work benches, much of which is not 
being utilized due to the present workload levels. The 
existing facilities would be capable of —— 
much greater workload given the needed staffing. This 
section contains 6,250 square feet of floor space. The 
second section’s workload is mostly made up of tem- 
perature amplifiers, servo-motors, and power supplies. 
Again, the area contains several benches and ai 
testing equipment which is not being utilized at their full 
potential given the present workload. The section con- 
tains 2,875 square feet of floor space. Note that 
MISTR items are normally delivered to an outside stor- 
age area in building 3123. Technicians normally are 
sent to this area once a week to uncrate accessories 
and load them onto a transport trailer. (Author) 
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AD-A237 111/0/GAR PC A13/MF A03 
McDonnell Douglas Missile Systems Co., St. Louis, 
MO. 

Technology Insertion Engineering Services Proc- 
ess Characterization Task Order No. 1. (Block 1). 
Database Documentation Book for WR-ALC 
MANPSD. 

Contract summary rept. Aug 88-Aug 89. 

14 Aug 89, 282p 

Contract F33600-88-D-0567 


MANPSD, Plastic and Sheet Metal Unit, is an RCC 
(Resource Control Center) with MANPS section of the 
Industrial Products Division (MAN) at WR-ALC. 
MANPSD is located in Buildings 603 and 670. The pri- 
mary workload in MANPSD consists of MISTR work 
consisting of F-15A and F-15B canopies, F-15 radome, 
C-141 engine exhaust nozzle, C-141 wing leading 
edges, C-130E radome, and the C-130A radome as- 
sembly. MANPSD is comprised mainly of conventional 
sheet metal and certain specialized composite materi- 
al fabrication equipment in Building 603 and 670. This 
Technology Insertion (T!)/Industrial Process Improve- 
ment (IPI) data base documentation book for WR- 
ALC/MANPSD (Plastic and Sheet Metal) contains de- 
tailed information about layouts equipment and proc- 
esses for this RCC. 
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AD-A237 112/8/GAR PC A09/MF A03 
McDonnell Douglas Missile Systems Co., St. Louis, 
MO. 


Order No. 1. Database 
Documentation Book for OO-ALC MANPNA. 
Contract summary rept. Aug 88-Dec 89. 
15 Dec 89, 200p 
Contract F33600-88-D-0567 
Includes envelope containing Biuebrints. 


MANPNA is a Resource Control Center (RCC) under 
the Production branch of the Industrial Products Divi- 
sion (MAND at OO-ALC and performs various nonde- 
structive testing functions under the Nondestructive 
Test Support Section (MANPN) as a support function 
to the repair/manufacture RCCs within the branch. 
This ee Insertion (Tl)/Industrial Process Im- 
provement (IPI) data base documentation book for 
OO-ALC/MANPNA (Non-Destructive Test) contains 
detailed information about layouts equipment and 
processes for this RCC. 
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AD-A237 113/6/GAR PC A24/MF A04 
McDonnell Douglas Missile Systems Co., St. Louis, 
MO. 
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Technology Insertion-Engineering Services Proc- 
ess Characterization T: Order No. 1 (Block Il). 
Database Documentation Book for OC-ALC 
MABPAB. 

Contract summary rept. Aug 88-Sep 89. 

1 Sep 89, 558p 

Contract F33600-88-D-0567 


No abstract available. 


159,650 


AD-A237 115/1/GAR PC A01/MF A01 
Naval Ocean Systems Center, San Diego, CA. 

NSAP and Human Factors. 

Professional paper. 

J. W. Broyles. May 91, 4p 


The Navy Science Assistance a (NSAP) pro- 
vides a quick response to Navy and Marine Corps fleet 
needs and operational problems. Its mission is three- 
fold. First, to identify and resolve urgent technical 
problems affecting fleet operations and readiness. 
Second, to establish direct lines of communication be- 
tween the operational forces and the Navy R and D 
communities. Third, to expose laboratory R and D per- 
sonnel to the operational environment. The NSAP field 
team consists of 18 Science Advisors and 9 Technical 

dvisors who serve from one to two years as on-site 
technical representatives on the staffs of major Navy 
and Marine Corps operational commands. NSAP roles 
of providing human factors support to the field team 
and R and D community as well as the preceptions of 
serving as a new field team member will be addressed. 


159,651 


AD-A237 130/0/GAR PC A03/MF A01 
RAND Corp., Santa Monica, CA. 

—= Concept Analysis Environment: A Brief- 
ing. 

Interim rept. 

E. C. Gritton, B. Don, and R. Steeb. May 90, 48p 
Rept no. RAND/N-3004-DARPA 

Contract MDA-903-90-C-0004 


A primary mission of the Defense Advanced Research 
Projects Agency (DARPA) is the development of inno- 
vative system concepts for improving the effective- 
ness of U.S. military forces. To assist DARPA in this 
effort, RAND has established the Concept Analysis 
Environment (CAE), a secure set of systems for the 
analysis, exploration, and evaluation of advanced mili- 
tary concepts. This secure framework incorporates 
simulation models for determining the effectiveness of 
advanced military system concepts in simulated battle- 
field environments. The authors describe the system’s 
current and prospective simulation models and their 
use in two projects: the tactical armor/anti-armor study 
and the joint close support study. The CAE is expected 
to make a significant contribution to the three stages of 
developing innovative system concepts: initial concep- 
tualization, identification of desirable system charac- 
Sone and determination of probable military effec- 
eness. 


159,652 


AD-A237 153/2 Not available NTIS 
a Douglas Missile Systems Co., St. Louis, 


Technology Insertion (TI)/Industrial Process Im- 

— (IP!) Task Order Number 1. Data Base 
mentation Book for OO-ALC/MANPRA (Ma- 

chine . Book 1. 

Contract rept. Aug 88-Dec 89. 

15 Dec 89, 417p 

Contract F33600-88-D-0567 

Availability: HQ, AFLC/LGME, Wright-Patterson AFB, 

OH 45433. No copies furnished by DTIC/NTIS. 


This Technol Insertion (Tl)/Industrial Process Im- 
provement (IPI) data base documentation book for 
OO0-ALC/MANPRA (Machine Shop) Book 1 of 5. This 
document contains detailed information about layouts 
equipment and processes for this RCC (Resource 
Control Center). 


159,653 


AD-A237 154/0 Not available NTIS 
— Douglas Missile Systems Co., St. Louis, 
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Technology Insertion (Tl)/industrial Process Im- 
provement (IPI) Task Order Number 1. Data Base 
Documentation Book for OO-ALC/MANPRA (Ma- 
chine Shop). Book 4. 

Contract rept. Aug 88-Dec 89. 

15 Dec 89, 451p 

Contract F33600-88-D-0567 

Availability: HQ, AFLC/LGME, Wright-Patterson AFB, 
OH 45433. No copies furnished by DTIC/NTIS. 


This Technol Insertion (T1)/ Industrial Process Im- 
provement (IPI) data base documentation book for 
OO-ALC/MANPRA (Machine Shop) Book 4 of 5. This 
document contains detailed information about layouts 
pay — processes for the RCC (Resource Con- 
trol Center). 


159,654 
AD-A237 155/7 Not available NTIS 
— Douglas Missile Systems Co., St. Louis, 


Technology Insertion (TI)/Industrial Process Im- 

= (IP!) Task Order Number 1. Data Base 
mentation Book for OO-ALC/MATPCB (Mani- 

folds, Nozzles and Pumps). Book 2. 

Contract rept. Aug 88-Sep 89. 

11 Sep 89, 446p 

Contract F33600-88-D-0567 

Original contains blueprints. 

Availability: HQ, AFLC/LGME, Wright-Patterson AFB, 

OH 45433. No copies furnished by DTIC/NTIS. 


This hie Insertion (TI)/Industrial Process Im- 
provement (IPI) data base documentation book for 
OC-ALC/MATPCB (Manifolds, Nozzles and Pumps) 
contains detailed information about layouts equipment 
= for this RCC (Resource Control Cen- 
ers). 


159,655 
AD-A237 158/1/GAR PC A16/MF A03 
— Douglas Missile Systems Co., St. Louis, 


Technology Insertion-Engineering Services Proc- 
ess Characterization, Task Order Number 1 (Block 
ll) Database Documentation Book: OC-ALC 
MATPAT. 

Contract summary rept. 

11 Sep 89, 3: 

Contract F33600-88-D-0567 

Contains envelope with 4 maps. 


This Technol Insertion (TI)/Industrial Process Im- 
provement (IPI) data base documentation book for 
OC-ALC/MATPAT (Air Accessories Testing). This 
document contains detailed information about layouts 
equipment and processes for this RCC (Resource 
Control Centers). 


159,656 

AD-A237 162/3/GAR PC A03/MF A01 
Navy Personnel Research and Development Center, 
San Diego, CA. 

Quantifying the Impact of the Permanent Change 
of Station (PCS) Budget on Navy Enlisted Person- 
nel Unit Readiness. 

Final rept. Jan 88-Sep 89. 

T. J. Thompson, T. T. Liang, and |. A. Krass. Jun 91, 

22p Rept no. NPRDC-TN-91-16 


The navy spends over $600 million annually to move 
its active duty personnel. This report describes a 
model that relates permanent change of station (PCS) 
moves to personnel readiness. To support this model, 
a readiness measure which can distinguish amon 
small differences in manning levels was developed. 
Using a hypothetical PCS move plan for a 5-month 
time horizon we show the effect of a reduced moving 
budget. The current move plan is for 17,300 moves 
while the reduced budget plan calls for 14,495 moves. 
The reduction in moves translates to a drop in readi- 
ness from 1.85 to 2.30. 


159,657 
AD-A237 164/9/GAR PC A08/MF A02 
— Douglas Missile Systems Co., St. Louis, 


Technology Insertion-Engineering Services Proc- 
ess Characterization, Task Order Number 1 (Block 
1) Database Documentation Book, MANPGB. 

Rept. for Aug 88-Aug 89. 

14 Aug 89, 163p 

Contract F33600-88-K-0567 


MANPGB is a Resource Control Center (RCC) under 
the MANPG section of the Industrial Products Division 


(MAN) at Warner-Robins Air Logistics Center. 
MANPGB is located in Building 158 in the center por- 
tion of the building. The area is maintained as a 
300,000 class clean room though the common air 
locks, work restrictions, and clean room garb is not re- 
quired. The workload is primarily MISTR work. It con- 
sists of various vertical, two axis displacement gyro 
repair, and flight data instruments. The area also has 
responsibility for operation of the automatic gyroscope 
test stations and support computer systems that serv- 
ice all three RCCs (MANPGA, MANPGB, and 
MANPGC). This Technol Insertion (Tl)/Industrial 
Process Improvement (IPI) Data Base Documentation 
Book for WR-ALC/MANPGB (Gyroscopic Repair) con- 
tains detailed information about layouts equipment and 
processes for this RCC. 


159,658 
AD-A237 165/6/GAR PC A11/MF A03 
— Douglas Missile Systems Co., St. Louis, 


Technology Insertion-Engineering Services Proc- 
ess Characterization, Task Order Number 1. 
Volume 5. Revision A. 

Rept. for Aug 88-Dec 89. 

22 Dec 89, 235p 

Contract F33600-88-D-0567 


During the 4th quarter of FY89, the contractor 
(MDMSC), completed process characterization of 
seven Resource Control Centers (RCCs). The purpose 
of this process characterization was to accomplish an 
engineering assessment and determine an As-|s base- 
line description of RCC operations, from which im- 
provements could be measured. The data gathered 
during the process was used to drive a stochastic sim- 
ulation model of the RCC, using the UDOS 2.0 model 
developed for this contract. Three of the RCCs charac- 
terized are in the Technol Repair Division (MAT) 
and four are in the Aircraft Division (MAB). The proc- 
ess characterization was performed as a part of the 
Technology Insertion-Engineering Services (TI-ES) 
program and was completed in three separate activity 
blocks as part of Task Order no. 1: Block 1 -- 
MATPGB, MATPSI, MATPSS, Block 2, MABPSA, 
MABPSB, MABPSP, and Block 3 MABPSC. This con- 
tract summary report addresses the seven RCCs char- 
acterized in Task Order no. 1 of the TI-ES contract, 
describes processes observed during data collection, 
and discusses results of experimentation with the 
UDOS 2.0 simulation model. This Technology Insertion 
(Tl)/Industrial Process Improvement (IPI) summary 
report for SA-ALC contains focus study and — fix 
recommendations for 7 RCC’s. These RCC’s are: 
MABPSA, MABPSB, MABPSP, MATPGB, MATPSI, 
and MATPSS. 


159,659 
AD-A237 170/6/GAR ' 
— Douglas Missile Systems Co., St. Louis, 


PC A21/MF A04 


Technology Insertion-Engineering Services Proc- 
ess Characterization Task Order No. 1 (Block 1). 
Database Documentation Book. SA-ALC MATPSI. 
Rept. for Aug 88-Sep 89. 

14 Aug 89, 485p 

Contract F33600-88-D-0567 


This is the Technol Insertion (T1)/Industrial Proc- 

ess Improvement (IPI) data base documentation book 

for SA-ALC/AMTPSI (Starter Repair). This document 

contains detailed information about layouts equipment 

= processes for this RCC (Resource Control 
inter). 


159,660 

AD-A237 179/7/GAR PC A09/MF A03 
Naval Postgraduate School, Monterey, CA. 
U.S.-Portuguese Relations and Foreign Base 
Rights in Portugal. 

Master’s thesis. 

K. J. Van Deusen. Jun 90, 195p 


This thesis examines the United States’ relationship 
with Portugal and its significance for past, present, and 
future U.S. use of basing facilities in the Azores. The 
U.S.-Portuguese relationship is Emenee largely in 
U.S. geostrategic imperatives and Portuguese mill 
needs. Several factors, including changes in the USS| 
and Eastern Europe and Portugal’s economic revital- 
ization and increasing ties with Europe, justify a reap- 
praisal of certain aspects of Portugal’s military relation- 
ship with the United States. It would be advantageous 
on many grounds to cultivate improved social, political, 





and economic ties between the United States and Por- 
tugal and thereby complement the security relation- 
ship, including U.S. access to Azorean bases. This 
thesis also —- Portuguese relations with France 
and the Federal Republic of Germany - the two other 
nations granted base rights in Portugal. This allows an 
extensive comparative analysis of French, West 
German, and American basing relations with Portugal. 
Finally, the thesis examines the Portuguese military’s 
Status in society and politics. 


159,661 

AD-A237 187/0/GAR PC A05/MF A02 
Construction Engineering Research Lab. (Army), 
Champaign, IL. 

Guide to Preparing Work Descriptions for Per- 
formance Work Statements for Contracted Mainte- 
nance Activities for Army Installation Directorates 
of Logistics. 

Final rept. 

D. K. Hicks, J. H. Williamson, and C. G. Lewis. May 
91, 98p Rept no. CERL-TR-P-91/36 


U.S. Army Directorates of Logistics (DOLs) are re- 
quired to obtain many services from the private sector, 
unless a Commercial Activities (CA) study shows that, 
for reasons of economics or the highly specialized 
nature of the work, those services are better per- 
formed in house. Creating a Performance Work State- 
ment (PWS), which describes requirements for mis- 
sion-essential tasks associated with each functional 
activity, is a central part of a CA study. This report con- 
tains an example PWS prepared for the DOL at Fort 
Polk, LA, including sections on general operational 
and recordkeeping requirements for individual mainte- 
nance organizations. This PWS is presented in a ge- 
neric format that can be tailored to the specific prac- 
tices of any U.S. Army installation DOL. 


159,662 

AD-A237 192/0/GAR PC AO5/MF A02 
Naval Postgraduate School, Monterey, CA. 

Con for Embedded Computer Software 
Within the rtment of the Navy. 

Master’s thesis. 


H. Attanasio. Jun 90, 99p 


Over the past 15 years the reliance on computer soft- 
ware, especially within critical weapons systems, has 
grown in orders of magnitude. Government reports 
during this same period, however, consistently cite the 
poor success rate experienced by the Department of 
Defense in contracting for the development of special- 
ized software as an area of great concern. This thesis 
investigates the guidance provided by the Department 
of the Navy, and the contractual methods available, to 
program managers and contracting officers regarding 
the procurement of custom designed software. The re- 
search conducted concludes that the majority of the 
blame for software procurement problems should fall 
upon the personnel within the acquisition system. The 
problem is a problem of attitude concerning software 
development. Although the system is admittedly cum- 
bersome, the underlying causes resulting in cost over- 
runs, schedule delays, and poor performance are not 
with the mechanics of the procurement system. Pro- 

ram managers and contracting officers currently have 
the tools available within the acquisition system to im- 
prove their ability to contract for the development of 
custom designed software. 


159,663 

AD-A237 215/9/GAR PC A09/MF A02 

Department of the Navy, Washington, DC. 

ee of the Navy Su ing Data for FY 

1992/1993 Budget Estimates Submitted to Con- 

= February 1991. Operating Appropriations 
javy and Marine. 

Feb 91, 186p 


No abstract available. 


159,664 
AD-A237 217/5/GAR PC A05/MF A01 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

rtment of Defense Woridwide Manpower Dis- 
tribution by Geographical Area. 
31 Dec 90, 88p Rept nos. DIOR/M05-91/01, M05 


No abstract available. 


159,665 
AD-A237 232/4/GAR PC A03/MF A01 


MILITARY SCIENCES 


Logistics, Military Facilities, & Supplies 


Foreign Technology Div., Wright-Patterson AFB, OH. 
International Aviation (Selected Articles). 

19 Mar 91, 21p Rept no. FTD-ID(RS)T-0691-90 
Trans. of Guoji Hangkong (China) n314 p52-56 Apr 89. 


Contents: Airborne Equipment and Systems Model 10 
Series Aerodynamic-Panel Emergency Escape Para- 
chute, and Airborne Equipment and systems China- 
Made Liquid Cooling Vest for Pilots. 


159,666 


AD-A237 244/9/GAR PC A04/MF A01 
Systems Exploration, Inc., Dayton, OH. 

Integrated Maintenance Information System Diag- 
nostic Module (IMIS-DM). Version 5.0. 

Final technical paper Feb 90-Jan 91. 

G. Cooke, N. Maiorana, T. Myers, J. Jernigan, and E. 
N. Carlson. Jun 91, 55p 

Contract F33615-88-C-0004 


The Air Force Human Resources Laboratory/Combat 
Logistics Branch (AFHRL/LRC) is engaged in the re- 
search and development (R and D) of an Integrated 
Maintenance Information System (IMIS). This system 
will be capable of accessing and integrating informa- 
tion from several Air Force data bases to provide tech- 
nical support to the maintenance technician. This sup- 
port will be provided by a portable computer mainte- 
nance aid which will provide instructions for accom- 
plishing maintenance tasks. A diagnostic module will 
be contained in the portable computer software to help 
the technician in performing complex diagnostic tasks. 
This paper is a comprehensive description of the IMIS 
Diagnostic Module (IMIS-DM) Version 5.0. 


159,667 


AD-A237 249/8/GAR PC A06/MF A02 
Army War Coll., Carlisle Barracks, PA. 

Choices and Challenges: A Guide for the Battalion 
Commander’s Wife. 

C. Speer, and K. McElwee. 28 May 91, 119p 


This book is written by a group of ten 1991 Army War 
College students’ wives, representing the Army, Air 
Force, and Marines, who share their past experiences 
as battalion commanders’ wives. The authors’ intent is 
to help other military wives by providing a wealth of 
information that hopefully will lead to new self-confi- 
dence and new insights. The book clarifies the many 
choices a battalion commander’s wife faces today and 
gives examples and ideas that will serve to make the 
challenges more manageable. 


159,668 


AD-A237 265/4/GAR PC A03/MF A01 
Wright Research and Development Center, Wright- 
Patterson AFB, OH. 

Aircraft Operations from Runways with Inclined 
Ramps (Ski-Jump). 

Technical memo. 

E. W. Turner. May 91, 19p Rept no. WRDC-TM-90- 
337-FIBE 


The use of inclined ramps to launch aircraft from short 
runways is proposed as a possible solution to the 
runway denial problem in Europe. Past efforts to 
launch aircraft in this manner, including a very suc- 
cessful iqgavy conducted by the US Navy to launch 
the T-2C, F-14, and F-18 aircraft, are reviewed. An an- 
alytical study was conducted for the launch of the F- 
16, F-15, A-10, A-7D and F-4E from inclined ramps. 
The takeoff ground roll, stabilizer trim setting, landing 
gear loads and flight trajectory are reported. The F-15 
was selected as a candidate aircraft for a USAF flight 
test program to be patterned after the Navy program 
and additional studies were performed. Perturbations 
in center of gravity, thrust, and ramp exit angle were 
investigated. A ramp contour was designed for launch 
of the F-15, F-16, A-7D and A-10 which minimized the 
length and height of the ramp while maintaining the 
= gear loads below 90 percent of their design 
limit. 


159,669 


AD-A237 274/6/GAR PC A14/MF A03 
—- Douglas Missile Systems Co., St. Louis, 
MO. 


159,673 


Technology Leer am ee er a Services Proc- 
ess Characterization Task Order No. 1. Book 2 of 3. 
Database Documentation Book. OO-ALC MANPGP 
(Wheels - WCD’S). 


Contract summary rept. Aug 88-Dec 89. 
15 Dec 89, 302p 
Contract F33600-88-D-0567 


This Tech Insertion (T1)/Industrial Process Im- 
provement (IPI) data base documentation book for 
OO-ALC/MANPGP (Wheels) Book 2 of 3 contains de- 
tailed information about layouts equipment and proc- 
esses for this RCC (Resource Control Center). 


159,670 


AD-A237 275/3/GAR PC A12/MF A03 
McDonnell Douglas Missile Systems Co., St. Louis, 
lO 


MO. 

Technology eaten ae Services Proc- 
ess Characterization. T Order No. 1. Book 3 of 
3. Database mentation Book. OO-ALC 
MANPGP (Wheels - Profiles). 

Contract summary rept. Aug 88-Dec 89. 


15 Dec 89, 259p 
Contract F33600-88-D-0567 


This Tech Insertion (T1)/Industrial Process Im- 
provement (IPI) data base documentation book for 
OO-ALC/MANPGP (Wheels) Book 3 of 3 contains de- 
tailed information about layouts equipment and proc- 
esses for this RCC (Resource Control Center). 


159,671 


AD-A237 276/1/GAR PC A19/MF A04 
McDonnell Douglas Missile Systems Co., St. Louis, 
MO. 


Technology pen Cameo Services Proc- 
ess Characterization. T: Order No. 1. Book 1 of 
3. Database Documentation Book. OO-ALC 
MANPGP (Overview Layouts). 

Contract summary rept. Aug 88-Dec 89. 

15 Dec 89, 440p 


Contract F33600-88-D-0567 
Document partially illegible. 


MANPGP is a Resource Control Center (RCC) under 
the MANP branch of the Industrial Products Division 
(MAN) at OO-ALC. MANPGP is located in Building 
507. MANPGP’s function is to paint component parts 
of end items and assemble the component parts into 
the end item. MANPGP is broken into five subunits; 
paint, wheel assembly, brake assembly, C-5 landing 
- assembly and all other landing gear assembly. 

his Tech Insertion (T1)/Industrial Process Im- 
provement (IPI) data base documentation book for 
OO-ALC/MANPGP (Wheels) Book 1 of 3 contains de- 
tailed information about layouts equipment and proc- 
esses for this RCC. 


159,672 


AD-A237 297/7/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Borrowed Military Manpower: What Alternative in a 
Smaller Army of the Future. 


Study project. 
19 Feb 91, 42p 


The collapse of the Warsaw Pact, improved U.S. 
Soviet relations, and a changing security environment 
present new challenges to the Army as it examines 
how best to restructure its forces in the face of major 
force reductions. The National Defense Authorization 
Act for Fiscal Year 1991 calls on the Army to reduce its 
active strength to 520,000 over the next 5 years. How 
well the Army manages its restructuring will determine 
whether it can maintain combat effectiveness during 
this transitional period as well as into the future. One of 
the by products of past force structure operations has 
been increases of Borrowed Military Manpower and 
Troop Diversions. With increased emphasis on readi- 
ness, BMM and Troop Diversion must remain under 
control during this period of transition. Learning from 
past lessons should provide insight into how best to 
resolve the issue. 


159,673 


AD-A237 304/1/GAR PC A03/MF A01 
Science Applications International Corp., O'Fallon, IL. 


November 1, 1991 207 





MILITARY SCIENCES 


Logistics, Military Facilities, & Supplies 


Cargo Movement Operations System (CMOS) Pre- 
liminary Software Test Description, Increment Il. 
Technical rept. 

26 Jun 91, 11p 

Contract F11624-88-D-0001 


The purpose of this technical report is to review the 

Preliminary Software Test Description, Increment II, 

CDRL A009-06, which has been produced for the Gov- 

ernment by Evaluation Research Corporation. The re- 

Sults are provided in the form of Data Item Discrepancy 

Worksheets as requested by the CMOS Program 
e. 


159,674 

AD-A237 311/6/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Army Information Management. 


Study project. 
A. M. Ganshan. 14 May 91, 64p 


The creation of the Information Mission Area (IMA) 
recognized the value of information as an Army corpo- 
rate resource. It simultaneously united information dis- 
ciplines which the Army previously managed separate- 
— diverging rules. The disciplines united in the 
IMA are telecommunications, automation, visual infor- 
mation, records management, and publications and 
printing. These disciplines are active throughout the 
three Army environments, the theater/tactical, the 
sustaining base, and the strategic: Information man- 
agement is a command responsibility executed under 
the direction of the organization's information manag- 
er. Information has a useful life and is managed using 
life cycle concepts. Information systems are tools that 
make valuable information available to increase the ef- 
fectiveness and motivation of the work force. The 
Army Information Resources Management Program 
(AIRMP) focuses on the management of information 
as a valuable corporate resource. It includes the con- 
cepts of an organizational data model, the Army infor- 
mation architecture, the IMA cycle outlining the inter- 
action of planning and implementation activities, and 
the roles, responsibilities, and relationship of the major 
players in information management. 


159,675 

AD-A237 318/1/GAR PC A03/MF A01 
Science Applications International Corp., O’Fallon, IL. 
Cargo Movement Operations System (CMOS) Draft 
Software User’s Manual Increment II. 

Technical rept. 

26 Jun 91, 15p 

Contract F11624-88-D-0001 


The purpose of this Technical Report is to review the 
Draft Software User's Manual, Increment Il, CDRL 
A012, which was produced for the Government by 
Evaluation Research Corporation. The results are pro- 

in the form of Data Item Discrepancy worksheets 
as requested by the CMOS Program Office. 


159,676 

AD-A237 319/9/GAR PC A02/MF A01 
Science Applications International Corp., O’Fallon, IL. 
Cargo Movement Operations System (CMOS) 
Training Log (Recurring). 

Technical rept. 

7 Jun 91, 6p 

Contract F11624-88-D-0001 


The purpose of this technical report is to provide a 
Training Log (Recurring) for Program Office informa- 
tion and use. This log details our efforts in assisting the 
Program Office with the development and implementa- 
tion of pertinent CMOS training packages. 


159,677 

AD-A237 320/7/GAR 
Science Applications International Corp., O’Fallon, IL. 
Cargo Movement tions System (CMOS) Draft 


PC A02/MF A01 


Computer System 
Technical rept. 

26 Jun 91, 6p 

Contract F11624-88-D-0001 


The purpose of this Technical Report is to review the 

Draft Computer System Operator’s Manual, Increment 

ll, CDRL A011, which was produced for the Govern- 

ment by Evaluation Research Corporation. The results 

are provided in the form of Data Item Discrepancy 

— as requested by the CMOS Program 
ice. 


perator’s Manual Increment Il. 


159,678 
AD-A237 322/3/GAR 
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PC A23/MF A04 


Westat Research, Inc., Rockville, MD. 

Survey of United States Army Reserve (USAR) 
Troop Program Unit (TPU) Soldiers - 1989. 

30 Sep 89, 543p 

Contract MDA903-87-C-0871 


No abstract available. 


159,679 

AD-A237 336/3/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Aviation Career Improvement Act and Its Impact 
on Retention. 

Study project. 

M. J. Mestemaker. 5 Apr 91, 36p 


On November 29, 1989, the Aviation Career Improve- 
ment Act (ACIA) became binding on the military serv- 
ices as part of the National Defense Authorization Act. 
The ACIA was intended by both the Congress and the 
military services as a measure to improve pilot reten- 
tion and was primarily directed at military compensa- 
tion by increasing flight pay and continuing the pilot 
bonus. However, it also affected career management 
issues that included changing the flying gates and the 
active duty service commitment for flight training. This 
paper initially reviews the retention situation in the Air 
Force and the specific provisions of the ACIA. Next, 
the impact these provisions will have on the Air Force 
is examined to include several provisions that could 
have a very positive affect on retention. The pilot 
bonus and the new flying gates are examined in detail 
because of the difficulties that can be expected when 
they are implemented. The overall success of the 
ACIA is examined one year after implementation by 
looking at the latest retention rates as compared to 
previous years. This leads to the conclusion that ACIA 
has had little or no positive impact on pilot retention 
since the new rates are lower than the previous year. 
The author next makes several recommendation that 
need to be considered if pilot retention is to improve. 


159,680 

AD-A237 338/9/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Leadership -- Analysis and Comment. 

Study project. 

H. F. Harback. 18 Feb 91, 34p 


An understanding of the operational military leadership 
process and the proper application of it are essential in 
the development of soldier leaders and in the ad- 
vancement of the military as an institution. This study 
consists of an in-depth interview with Major General 
Thomas G. Rhame, Commander of the 1st Infantry Di- 
vision at Fort Riley, Kansas, and the follow-on accept- 
ance for publication of two leadership articles. The 
interview centered on General Rhame’s lessons 
learned as he completes two thirds of his command 
tour and, more importantly, as his division does final 
preparations for deployment to Operation Desert 
Storm. The interview, lasting over 5 hours and result- 
ing in over 100 pages of comment and self critique, 
was done for the Military History Institute and is main- 
tained there as a — of the Chief of Staff, US Army, 
annual Division Command Learned Program docu- 
ment. 


159,687 

AD-A237 341/3/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 

Personnel and Payroll Management; A Guide for 
the Comptroller. 

Master’s thesis. 

R. K. Lofink. 19 Jun 90, 74p 


The focus of this thesis is to identify the prerequisite 
knowledge required by the Navy financial manager in 
the budget formulation and execution process for civil- 
ian personnel and payroll management. Research at 
the field activity level has provided practical policies 
and procedures that have been combined with existing 
financial management directives, manuals, and in- 
structions to produce a managemert guide for incor- 
poration in the Practical Comptrollership COurse 
(PCC) offered by the Naval Post Graduate School in 
Monterey, California. It is primarily intended for use by 
the PCC students as a management tool for relieving, 
reference, and training. 


159,682 

AD-A237 345/4/GAR PC A03/MF A01 
Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 


Progress in Military Airlift (Les Progres Realises 
dans le Domaine du Transport Aerien Militaire). 
Advisory rept. 

F. Mary. May 91, 26p Rept no. AGARD-AR-300 
Technical evaluation report on the Flight Mechanics 
Panel Symposium. Preface in English and French. 


Although military transport aircraft and helicopter will 
continue to be of increasing importance in future mili- 
tary operations, military transport aircraft technology 
has not received the same level of attention that has 
been directed, for example, to combat aircraft. In-serv- 
ice fleets of transport aircraft are also becoming phys- 
ically old and technically outdated, and are less and 
less capable of fulfilling the more demanding mission 
requirements. It was therefore important and timely to 
review the area of military airlift and assess: the 
present and perceived future military roles and require- 
ments; the required developments in technology; the 
extent to which civil technology applications can en- 
hance capability; technologies for real cost reduction; 
and to what extent the current and future development 
programmes in this field embody the new technol- 

ies. To accomplish this review and assessment, the 
Flight Mechanics Panel sponsored a Symposium on 
Progress in Military Airlift, held in Lisbon, ere from 
28th to 31st May 1990. The Symposium included ses- 
sions on operational experience and requirements; 
cockpit design and aircrew performance; specific tech- 
nologies such as fuel, powerplant and aerodynamic 
design; and a review of current and new programmes. 
This Technical Evaluation Report evaluates the pres- 
entations and discussions in each session, draws rele- 
vant conclusions, and makes recommendations for 
future activities in this area. 


159,683 

AD-A237 346/2/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Defense Management: Efforts to Streamline Acqui- 
sition Management Structure. 

Dec 90, 17p Rept no. GAO/NSIAD-91-15 


No abstract available. 


159,684 

AD-A237 375/1/GAR PC A04/MF A01 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Study to Determine the Impact of the PRIMUS 
Clinic on Patient Workload in the General Outpa- 
tient Clinic, the Emergency Room, the GYN Clinic, 
the Pediatric Clinic, and the Family Practice Clinic 
at Martin Army Community Hospital. 

Master’s thesis. 

M. L. Peyton. 7 Jul 89, 75p 


The opening of the PRIMUS (Primary Care for the Uni- 
formed Services) Clinic in Columbus, Georgia, provid- 
ed increased access to primary care for the beneficiary 

pulation in the local Fort Benning catchment area. 
The Commander of Martin Army Community Hospital 
(MACH) is concerned that with increased access to 
primary care generated by the PRIMUS Clinic, MACH 
could experience decreases in workload within its pri- 
mary care clinics. This study evaluated the impact of 
the PRIMUS Clinic on workload within five primary care 
clinics at MACH. The study was based on workload 
data collected in the clinics being evaluated before 
and after the opening of the PRIMUS Clinic in Colum- 
bus, Georgia. The data was statistically evaluated 
using tests to determine the significance and magni- 
tude of the differences in workload trends after the 
opening of the PRIMUS Clinic. The study’s conclusion 
presented the impact of PRIMUS in terms of workload 
and possible implications on staffing within MACH. 


159,685 

AD-A237 377/7/GAR PC A03/MF A01 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Coordinated Care in the Fitzsimons Health Serv- 
ices Region. 

Master’s thesis. 

M. J. Perry. May 91, 42p 


Fitzsimons Army Medical Center (FAMC) is a 448 bed 
teaching facility located in Aurora, Co. FAMC has re- 
sponsibility for coordinating healthcare for military 
beneficiaries within the Fitzsimons health services 
region (15 states) and Department of Defense (DoD) 
region Ill (seven states). This study seeks to determine 
the organization, functions and scope of an office to 





coordinate healthcare within these regions. A variety 
of military coordinated care organizational approaches 
are explored, including joint military medical com- 
mands and catchment area management. Personnel 
resources are examined to identify positions involved 
in coordinated care functions. These functions include 
patient evacuation, communication and monitoring, 
discharge planning, information management, and 
case management. A coordinated care office is de- 
signed around resources currently available at FAMC. 
Finally, regional champus admissions and administra- 
tive systems are analyzed to determine areas where 
health care coordinators can implement systemic im- 
provements. 


159,686 

AD-A237 385/0/GAR PC A04/MF A01 
Air Univ., Maxwell AFB, AL. Airpower Research Inst. 
Wartime Air Traffic Control. 

Research rept. 

P. A. Hamilton-Powell. May 91, 74p Rept no. AU- 
ARI-RR-90-8 


The debate over whether air bases are survivable con- 
tinues to rage throughout the Air Force. Some opti- 
mists still believe our bases are invulnerable sanctuar- 
ies that will be protected by an inevitable USAF air su- 
premacy. However, an increasingly popular school of 
thought contends that air supremacy is unlikely in a 
future conflict and, and, just as we would prefer to de- 
stroy an enemy’s air force on the ground, the Soviets 
have come to the same conclusion. Reinforcing that 
ominous thought, Soviet weapon systems NOW have 
improved in range, accuracy, and lethality to the point 
where they can strike and seriously damage our thea- 
ter air bases. Likewise, a proliferation of sophisticated 
wears throughout the third world now puts that ca- 
pability within the grasp of other potential adversaries. 
Air base operability (ABO) is the four-pillar Air Force 
program designed to reduce air base vulnerability by 
defending against an attack, minimizing the effects of 
an attack, recovering after the attack, and resuming 
SS of combat sorties. There are many inter- 
locking combat support components of ABO. One of 
those, air traffic control (ATC), is a critical factor in the 
effort to launch and recover aircraft, and it also plays a 
role in air base defense. Therefore, survivability of an 
ATC capability must be one of the goals for ABO plan- 
ners. This paper addresses the wartime role of air traf- 
fic services and establishes the importance of integrat- 
ing ATC considerations into the ABO planning proc- 
ess. 


159,687 
AD-A237 394/2/GAR PC A22/MF A04 
— Douglas Missile Systems Co., St. Louis, 


Technology een ee Services Proc- 
ess Characterization. Task Order No. 1. (Block 2). 
Database Documentation Book. Book 1 of 2. OC- 
ALC MATPCB. 

Contract summary rept. Aug 88-Sep 89. 

11 Sep 89, 520p 

Contract F33600-88-D-0567 


OC-ALC, RCC(Resource Control Center) MATPCB is 
pe poses = for the overhaul and testing of jet engine 
fuel manifolds, fuel nozzles and various fuel and hy- 
draulic pumps. The overhaul area is primarily located 
in contiguous shops in the south side of 7 3001. 
Leak and pressure testing is completed in Building 
3108. The total area of MATPCB covers wg anor | 
29313 feet for production and 5993 feet for support. 
This Technol Insertion (Tl)/Industrial Process Im- 
provement (IPI) data base documentation book for 
OC-ALC/MATPCB (Manifolds, Nozzles and Pumps) 
contains detailed information about layouts equipment 
and processes for this RCC. 


159,688 
AD-A237 395/9/GAR PC A22/MF A04 
— Douglas Missile Systems Co., St. Louis, 


MO. 
Technol Insertion-Engineering Services Proc- 
racterization. Task 


ess Charact Order No. 1. Book 2 of 
. Database Documentation Book. OO-ALC 

MANPRA (C5 Main Landing Gear - WCD’S). 

Contract summary rept. Aug 88-Dec 89. 

15 Dec 89, 512p 

Contract F33600-88-D-0567 

Document partially illegible. 


This Technol Insertion (T1)/Industrial Process Im- 
provement (IPI) data base documentation book for 
OO-ALC/MANPRA (Machine Shop) Book 2 of 5 con- 
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tains detailed information about layouts equipment and 
processes for this RCC (Resource Control Center). 


159,689 
AD-A237 396/7/GAR PC A12/MF A03 
— Douglas Missile Systems Co., St. Louis, 


Technology Insertion-Engineering Services Proc- 
ess Characterization. Task Order No. 1. Book 3 of 
5. Database Documentation Book. OO-ALC 
Woosy (C5 Nose Landing Gear and Bogie Beam - 
Contract summary rept. Aug 88-Dec 89. 

15 Dec 89, 264p 

Contract F33600-88-D-0567 


This Technol Insertion (Tl)/Industrial Process Im- 
provement (IPI) data base documentation book for 
OO-ALC/MANPRA (Machine Shop) Book 3 of 5 con- 
tains detailed information about layouts equipment and 
processes for this RCC (Resource Control Center). 


159,690 
AD-A237 397/5/GAR PC A14/MF A03 
— Douglas Missile Systems Co., St. Louis, 


neering Services Proc- 
be Order No. 1. Book 3 of 
3. Data Documentation Book. OO-ALC 
MANPGW (Brakes - Profiles). 
Contract summary rept. Aug 88-Dec 89. 
15 Dec 89, 309p 
Contract F33600-88-D-0567 


This Technol Insertion (Tl)/Industrial Process Im- 

provement (IPI) data base documentation book for 

OO0-ALC/MANPGW (disassembly/cleaning) Book 3 of 

3 contains detailed information about layouts equip- 

= and processes for this RCC (Resource Control 
inter). 


159,691 
AD-A237 398/3/GAR PC A18/MF A04 
— Douglas Missile Systems Co., St. Louis, 


Technology Insertion-Engineering Services Proc- 
ess Characterization. Task Order No. 1. Book 2 of 
3. Database Documentation Book. OO-ALC 
MANPGW (Brakes - WCD’S). 

Contract summary rept. Aug 88-Dec 89. 

15 Dec 89, 402p 

Contract F33600-88-D-0567 

Document partially illegible. 


This Technol Insertion (T!)/Industrial Process Im- 

provement (IPI) data base documentation book for 

O0-ALC/MANPGW (Disassembly/Cleaning) Book 2 

of 3 contains detailed information about layouts equip- 

= and processes for this RCC (Resource Control 
inter). 


159,692 
AD-A237 399/1/GAR PC A13/MF A03 
— Douglas Missile Systems Co., St. Louis, 


Technology Insertion-Engineering Services Proc- 
ess Characterization. T Order No. 1. Book 1 of 
2. Database Documentation Book. OO-ALC 
MANPRB (Overview Layouts). 

Contract summary rept. Aug 88-Dec 89. 

15 Dec 89, 283p 

Contract F33600-88-D-0567 


This Technol Insertion (T!)/Industrial Process Im- 
provement (IPI) data base documentation book for ))- 
ALC/MANPRB (Machine Shop) Book 1 of 2 contains 
detailed information about layouts equipment and 
processes for this RCC (Resource Control Center). 


159,693 
AD-A237 400/7/GAR PC A12/MF A03 
— Douglas Missile Systems Co., St. Louis, 


Technology Insertion-Engineering Services Proc- 
ess Characterization. Task Order No. 1. Volume 3. 
OC-ALC Book 1 of 2. Revision A. Contract Summa- 
ry Report and Quick Fix Plan. 

15 Dec 89, 269p 

Contract F33600-88-D-0567 


During the 3rd quarter, 1988, the contractor (MDMSC) 
completed process characterization of 20 Resource 
Control Centers (RCCs) at OC-ALC in Oklahoma City, 
Oklahoma. The process characterization was per- 


159,697 


formed as a part of the Tech Insertion-Engi- 
neering Services (TI-ES) Program. MDMSC selected 
the repair processes within the RCC to be modeled 
based on the 80/20 workload concept, i.e.; 20% of the 
parts represent 80% of the workload. The repair proc- 
esses were modeled for two purposes; first, to estab- 
lish a baseline from which improvements can be meas- 
second, to identify improvements. This Tech- 
logy Insertion (T1)/Industrial Process Improvement 
(IPl) summary report for OC-ALC contains focus study 
and quick fix recommendations for 13 RCC’s. These 
RCC’s are: MABPAB, MABPFF, MATPAA, MATPAB, 
MATPAT, MATPCA, MATPCB, MATPCC, MATPCD, 
MATPCM, MATPFA, MATPFE, MATPFF. 


159,694 


AD-A237 401/5/GAR PC A12/MF A03 
McDonnell Douglas Missile Systems Co., St. Louis, 


MO. 

Technology Insertion-Engineering Services Proc- 
ess Characterizationd. Task Order No. 1 Volume 3. 
OC-ALC Book 2 of 2. 

Contract summary rept. 

15 Dec 89, 264p 

Contract F33600-88-D-0567 


This Tech Insertion (T1)/Industrial Process Im- 
provement (IPI) summary report for OC-ALC contains 
focus study and quick fix recommendations for 8 Re- 
source Control Centers (RCC’s). These RCC’s are: 
MATPFF, MATPHA, MATPHB, MATPHE, MATPIA, 
MATPIM, MATPIN, MATPIW. 


159,695 


AD-A237 402/3/GAR PC A16/MF A03 
McDonnell Douglas Missile Systems Co., St. Louis, 
MO. 
Technology Insertion-Engineering Services Proc- 
ess Characterization. Task Order No. 1. Book 1. 
Database Documentation Book. OO-ALC MANPRC 
re Layouts). 

ntract summary rept. Aug 88-Dec 89. 
15 Dec 89, 364; 
Contract F33600-88-D-0567 
See also Book 2, AD-A237403. 


MANPRC is a Resource Control Center (RCC) at OO- 
ALC and performs various manufacturing and a 
operations under the Repair Support Section(MANPR) 
relative to metal coating/metal Agee gage nee 
surface finishes. Approximately 90% of the load 
in MANPRC is Management of Items Subject to Repair 
(MISTR) with the remaining 10% divided equally be- 
tween Planned Depot Maintenance (PDM) and Tem- 
frre | (Manufacture). The primary function of 
MANPRC is to support repairs of aircraft landing gear, 
including brakes, struts and wheels. This Techno 
Insertion (Tl)/Industrial Process Improvement (IPI) 
data base documentation book for OO-ALC/MANPRC 
(Metal Coatings), contains detailed information about 
layouts equipment and processes for this RCC. 


159,696 


AD-A237 403/1/GAR PC A22/MF A04 
McDonnell Douglas Missile Systems Co., St. Louis, 
M 


0. 
Technology Insertion-Engineering Services Proc- 
ess Characterization. Task Order No. 1. Book 2. 
Documentation Book. OO-ALC MANPRC 


‘Statistical Analysis). 

amen summary rept. Aug 88-Dec 89. 
15 Dec 89, 510p 

Contract F33600-88-D-0567 

See also Book 1. ADA237 402. 


This Technol Insertion (Tl)/Industrial Process Im- 
provement (IPI) Data Base Documentation Book for 
OO-ALC/MANPRC (Metal Coatings) Book 2 of 2 con- 
tains detailed information about layouts equipment and 
processes for this RCC (Resource Control Center). 


159,697 


AD-A237 405/6/GAR PC A23/MF A04 
Westat Research, Inc., Rockville, MD. 

Survey of United States Army Reserve (USAR) 
Troop Program Unit (TPU) Soldiers 1989. Tabula- 
tion of Questionnaire Responses: Cross-Sectional 
Sample: Officers and Enlisted Personnel. 

30 Sep 89, 544p Rept no. MDA903-87-C-0871 


No abstract available. 
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159,698 

AD-A237 406/4/GAR PC A06/MF A02 
Westat Research, Inc., Rockville, MD. 

Survey of United States Army Reserve (USAR) 
Troop Program Unit (TPU) Soldiers. Technical 
Report. The Research Plan. 

13 Feb 89, 101p 


The purpose of this document is to describe the re- 
search methodology of the 1989 Survey of U.S. Army 
Reserve TPU Soldiers. The objectives of the second 
year of the survey project are discussed in relation to 
the first year’s accomplishments. Next, the sampling 
design, which includes respondent selection proce- 
dures and the weighting of the data to represent U.S. 
Army Reserve population estimates, is described. The 
procedures for assembly of survey materials, the mai- 
lout, and control of returned survey questionnaires are 
described. Finally, the several areas planned for the 
Year 2 analyses of survey responses are described in 
relation to Year 2 objectives. 


159,699 

AD-A237 407/2/GAR PC A23/MF A04 
Westat Research, Inc., Rockville, MD. 

Survey of United States Army Reserve (USAR) 
Troop Program Unit (TPU) Soldiers 1989. Tabula- 
tion of Questionnaire Responses: Cross-Sectional 
Sample: Noncommissioned Officers (E5-E9). 

30 Sep 89, 546p 

Contract MDA903-87-C-0871 


No abstract available. 


159,700 

AD-A237 408/0/GAR PC A23/MF A04 
Westat Research, Inc., Rockville, MD. 

Survey of United States Army Reserve (USAR) 
Troop Program Unit (TPU) Soldiers 1989. Tabula- 
tion of Questionnaire Responses: Cross-Sectional 
Sample: Junior Enlisted (E1-E4). 

30 Sep 89, 546p 

Contract MDA903-87-C-0871 


No abstract available. 


159,701 

AD-A237 424/7/GAR PC A08/MF A02 
Florida Inst. of Tech., Melbourne. 

Disaster Relief Logistics Doctrine for U.S. Army 
Units: Fact or Fiction. 

Master’s thesis. 

G. A. Bracht. 11 Jun 91, 160p 


This research paper evaluated the adequacy of the 
Department of the Army’s logistics doctrine and deter- 
mined whether that doctrine was adequate to support 
Army units in conducting disaster relief support. The 
author also investigated the Army’s training policy con- 
cerning disaster relief operations (both foreign and do- 
mestic operations). The author used interviews of mili- 
tary and civilian experts in disaster relief operations 
along with analysis of unit after action reports in order 
to reach his findings. The author determined that the 
existing logistics doctrine was adequate for US Army 
units. The author also determined there was a need for 
field grade officers to attend an overview course on 
disaster relief systems and organizations. Additionally, 
the author felt the Army should develop a field manual 
or other suitable publication devoted to disaster relief 
operations for use by Army units in the field. 


159,702 

AD-A237 434/6/GAR PC A05/MF A01 
Universal Energy Systems, Inc., San Antonio, TX. 
Structure of the Air Force’s Job Performance 
Measurement System and Predictability of the 
Armed Services Vocational Aptitude Battery 
(ASVAB). 

Interim technical paper Jun 85-Dec 90. 

c~ Dickinson. Jun 91, 90p Rept no. AFHRL-TP-90- 


Prepared in cooperation with Old Dominion Univ., Nor- 
folk, VA. 


The present research employed the Air Force’s Job 
Performance Measurement System (JPMS) to assess 
the validity of the Armed Services Vocational Aptitude 
Battery (ASVAB) for predicting job performance in 
eight Air Force specialties. The conceptual structure of 
the JPMS was partially confirmed with factor analyses. 
A factor for technical proficiency and factors for the 
three rating sources (i.e., supervisor, self, and peer) 
were found. The remaining factors varied by specialty, 
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but they typically were a merging of an interpersonal 
proficiency factor with one of the rater source factors. 
The technical proficiency factor, as well as its defining 
measures (i.e., work sample tests and job knowledge 
tests), correlated with the ASVAB for seven of the spe- 
cialties. Although these validity correlations were 
modest in magnitude, they indicate that the ASVAB 
does predict hands-on job performance. In contrast, 
the rater source factors showed an inconsistent pat- 
tern of validity correlations, indicating that rating meas- 
ures cannot be recommended for validating the 
ASVAB. Finally, the training outcome of school grades 
was predicted very well by the ASVAB for all special- 
ties, even when predictability for the technical profi- 
— measures was removed from the validity corre- 
ations. 


159,703 
AD-A237 442/9/GAR PC A15/MF A03 
—— Douglas Missile Systems Co., St. Louis, 


Technology Insertion (Tl)/Industrial Process Im- 
provement (IPI). Task Order no. 1 (Misc Manufac- 
turing). Book 1. Database Documentation Book for 
O0-ALC MANPWW (Overview Layouts). 

Contract summary rept. Aug 88-Sep 89. 

15 Dec 89, 345p 

Contract F33600-88-D-0567 

See also Book 2, AD-A237 443. 


MANPWAR is a Resource Control Center (RCC) under 
the Production (MANP) branch of the Industrial Prod- 
ucts Division (MAN) at OO-ALC. The RCC performs 
four separate repair/manufacture operations under 
the Miscellaneous Manufacturing/Repair Section 
(MANPW). These are flame spraying, casting, heat 
treating, and welding. At least 75% of the workload in 
MANPWW is Management of Items Subject to Repair 
(MISTR) for all operations except welding which is only 
approximately 30%. The remainder of the workload of 
the RCC is planned depot maintenance. The primary 
function of MANPWR is to support repairs of aircraft 
landing gear, including brakes, struts and wheels. 


159,704 
AD-A237 443/7/GAR PC A17/MF A03 
— Douglas Missile Systems Co., St. Louis, 


Technology Insertion (TI)/industrial Process Im- 
provement (IPI). Task Order no. 1 (Misc Manufac- 
turing). Book 2. Database Documentation Book for 
OO0-ALC MANPWW. Analysis of the 80/20 Listing. 
Contract summary rept. Aug 88-Dec 89. 

15 Dec 89, 377p 

Contract F33600-88-D-0567 

See also Book 3, AD-A237 444. 

Availability: Document partially illegible. 


This Technology Insertion (TI)/Industrial Process Im- 
provement (IPI) data base documentation book for 
O0-ALC/MANPW (Misc Mgf) book 2 of 5. This docu- 
ment contains detailed information about layouts 
—_ — processes for this RCC(Resource Con- 
trol Center). 


159,705 
AD-A237 444/5/GAR PC A19/MF A04 
— Douglas Missile Systems Co., St. Louis, 


Technology Insertion (Tl)/Industrial Process Im- 

provement (IPI). Task Order no. 1 (Misc Manufac- 

turing). Book 3. Database Documentation Book for 

oo MANPWW. Main Landing Gear Except C5 - 
’s 


Contract summary rept. Aug 88-Dec 89. 

15 Dec 89, 445p 

Contract F33600-88-D-0567 

=—- Book 4, AD-A237 445. Document partially il- 
legible. 


This technical manual contains overhaul and test in- 
structions for Left Front Main Landing Gear Strut As- 
sembly, Part No. 25-4200-1, manufactured by The 
Boeing Company, Wichita, Kansas. The major compo- 
nents of the left front main landing gear strut assembly 
are the outer cylinder assembly, inner cylinder assem- 
bly, steering actuator assemblies, jackshaft installa- 
tion, torsion link assemblies, orifice rod assembly, cen- 
tering cam assembly, and position control installation. 


159,706 

AD-A237 445/2/GAR PC A12/MF A03 
— Douglas Missile Systems Co., St. Louis, 
MO. 


Technology Insertion (Tl)/Industrial Process Im- 
provement (IPI). Task Order no. 1 (Misc Manufac- 
turing). Book 4. Database Documentation Book for 
OO-ALC MANPWW. Noise Landing Gear - Profiles. 
Contract summary rept. Aug 88-Dec 89. 

15 Dec 89, 270p 

Contract F33600-88-D-0567 

See also Book 5, AD-A237 446. 


This Technology Insertion (Tl)/Industrial Process Im- 
provement (IPI) data base documentation book for 
OO-ALC/MANPW (Misc MGF) book 4 of 5, This docu- 
ment contains detailed information about layouts 
equipment and processes for this RCC (Resource 
Control Center). 


159,707 


AD-A237 446/0/GAR PC A13/MF A03 
McDonnell Douglas Missile Systems Co., St. Louis, 
MO. 


Technology Insertion (Tl)/Industrial Process Im- 
provement (IPI). Task Order no. 1 (Misc Manufac- 
turing). Book 5. Database Documentation Book for 
O0-ALC MANPWW. Noise Landing Gear - Profiles. 
Contract summary rept. Aug 88-Dec 89. 

15 Dec 89, 293p 

Contract F33600-88-D-0567 

See also Book 1, AD-A237 442. 


This document contains detailed information about 
layouts equipment and processes for this RCC. 
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AD-A237 470/0/GAR 
MITRE Corp., Bedford, MA. 
Mobile Microwave Landing System (MMLS) User 
Interface. 

Final rept. 

S. K. Verma. May 91, 26p MTR-11051, ESD-TR-91- 


PC A03/MF A01 


205 
Contract F19628-89-0001-5420 


This paper describes a user friendly Mobile Microwave 
Landing System (MMLS) interface design, based on 
menu schemes, that needs only a small number of 
function keys and limited display size. Although the 
design was developed for consideration in the local 
and remote control units for the MMLS, it is suitable for 
implementation on other control system interfaces 
where weight, display size, and/or the number of keys 
be kept to a minimum. 


159,709 


AD-A237 479/1/GAR PC A04/MF A01 
Construction Engineering Research Lab. (Army), 
Champaign, IL. 

Six-Year Summary of Fort Irwin, CA, Family Hous- 
ing Comparison Test: Operation and Maintenance 
Costs of Manufactured vs. Conventionally Built 
Units. 

Final rept. 

R. D. Neathammer. May 91, 60p Rept no. CERL-TR- 
P-91/37 


To determine if manufactured/factory-built family 
housing is more cost-effective in providing housing 
than conventional construction, Congress directed 
that a test be conducted of construction methods. In 
1982, Congress authorized the construction of 200 
units of manufactured/factory-built housing at Fort 
Irwin, CA, and concurrently, 144 units of conventionally 
built units. Congress directed the Department of De- 
fense (DOD) to conduct a fair and reliable study com- 
paring the operation and maintenance (OM) costs of 
manufactured housing to those of conventional hous- 
ing. DOD reported to Congressional committees on 
the conditions and parameters under which this test 
would be conducted and the results of the test after 
the housing had been in use for 5 years. The Assistant 
Secretary of the Army for Installations, Logistics and 
Environment requested that the study be extended 
beyond the 5 years. This report compares the first 6 
years of OM costs. 
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AD-A237 484/1/GAR 
Armstrong Lab., Brooks AFB, TX. 


PC A03/MF A01 





Short-Term Test-Retest Reliability of an Experi- 
— Version of the Basic Attributes Test Bat- 
ery. 

Interim technical rept. Mar 89-Feb 91. 

pha. Carretta. Jun 91, 24p Rept no. AL-TP-1991- 


Two hundred forty-seven (247) USAF pilot candidates 
commissioned through the Reserve Officer Training 
Corps (ROTC) were tested on an experimental form of 
the Basic Attributes Test (BAT) battery twice (once on 
2 consecutive days) at the beginning of a pre-Under- 
graduate Pilot Training (UPT) Flight Screening Pro- 
gram. The purpose of this investigation was to exam- 
ine the short-term test-retest reliability of the BAT bat- 
tery. Results indicate that on the second test adminis- 
tration 69.6% of the subjects improved their overall 
performance. There was some evidence of regression 
toward the mean on the second administration. Only 
66 out of 124 subjects (53.2%) who had BAT compos- 
ite scores above the median on the first administration 
improved their scores on the second administration. 
However, 106 out of 123 subjects (86.2%) who scored 
below the median on the first administration improved 
their scores on the second administration. Despite 
this, there was a modest correlation between subjects’ 
first and second administration BAT composite scores 
(Pearson =.56; Spearman =.55). These results are 
consistent with a study conducted by the US Navy that 
examined test-retest reliability for a battery of cognitive 
speed tests (Saccuzzo Larson, 1987). 


159,711 


AD-A237 493/2/GAR PC AO5/MF A01 
Naval Postgraduate School, Monterey, CA. 

Analysis of Navy Recruiting Command’s Officer 
Goaling Models. 

Master’s thesis. 

R. R. Senter. Jun 90, 90p 


This study examines the goaling models used by the 
Navy Recruiting Command for the Nurse Corps and 
Nuclear Propulsion Officer Candidate (NUPOC) pro- 
grams. These two programs serve as representative 
samples for the numerous officer recruitment pro- 
= administered by the Navy Recruiting Command. 

he intent of the study is to analyze and validate the 
accuracy of the current goaling models, to ascertain 
factors which could improve the accuracy of the 
models, and to make recommendations for improving 
the models. The thrust of the study is to analyze and 
devise methods to make the allocation of recruiting 
goals as fair and as efficient as possible. This study 
also recommends areas for future research that may 
lead to further improvements in assigning officer re- 
Cruiting goals. 


159,712 


AD-A237 495/7/GAR PC AO5/MF A01 
Naval Postgraduate School, Monterey, CA. 

Analysis of Naval Officer Accession Supply: His- 
torical Factors and Future Trends. 

Master’s thesis. 

F. J. Lenssen. Jun 90, 94p 


This thesis identifies and analyzes labor market, eco- 
nomic, demographic, and geopolitical factors and 
trends which are believed to be important to officer ac- 
cessions. A basic officer supply model is derived from 
an occupational choice model. The study specifies 
three different measures of officer supply: applica- 
tions, new contracts, and accessions. Log-linear re- 
gression models using these three dependent varia- 
bles are then estimated with ordinary least squares 
techniques. A basic hypothesis was that applications 
would be a more accurate measure of actual manpow- 
er supply, since new contracts and accessions are 
demand-constrained. The empirical results, however, 
rejected this hypothesis. Nonetheless, the results indi- 
cate that officer supply is affected by some economic 
variables, in particular civilian wages. In a second step, 
the basic officer supply models are estimated for spe- 
cific officer programs such as nuclear officers, nurses, 
medical officers, and the entire medical corps. The es- 
timated regression equations for the separate pro- 

rams were not sufficiently robust to allow accurate 
orecasting. Possible causes for the inadequate results 
are discussed. 


159,713 


AD-A237 500/4/GAR PC A04/MF A01 
Anacapa Sciences, Inc., Fort Rucker, AL 


MILITARY SCIENCES 


Logistics, Military Facilities, & Supplies 


Task Analysis and Workload Prediction for the 
MH-47E Mission and a Comparison with CH-47D 
Workload Predictions. Volume 1. Summary Report. 
Interim rept. Dec 88-Aug 90. 

C. R. Bierbaum, and D. B. Hamilton. Mar 91, 59p 
ASI690-329-90-I-VOL-1, ARI-RR-1584 

Contract MDA903-87-C-0523 


A mission scenario was used to conduct a comprehen- 
sive task analysis for MH-47E operations. The analysis 
used a top-down approach to identify the phases, 
functions, and tasks for the mission. Researchers 
identified 5 phases, 15 segments, 73 functions, and 
239 tasks. They also identified the crewmember per- 
forming each task and derived estimates of the senso- 
ty, cognitive, and psychomotor workload associated 
with the tasks. Estimates of the task durations also 
were derived. The mission/task/workload analysis 
data were used to develop a computer model of work- 
load for MH-47E crewmembers. The model used a 
bottom-up approach to build mission functions from 
tasks and mission segments from functions. Decision 
rules were written to specify the procedure for combin- 
ing the tasks into functions and the functions into seg- 
ments. The model permitted analysis of total workload 
experienced by the pilot and copilot in the perform- 
ance of both sequential and concurrent tasks. The pre- 
dicted workload for the MH-47E pilot and copilot was 
compared to the CH-47D baseline workload prediction 
to determine the impact of the advanced technol 

on the MH-47E. The comparison indicated little differ- 
ence in the predicted workload for the pilot and indicat- 
ed a lower predicted workload for the copilot in the 
MH-47E. Volume | of the report describes the method- 
ology and summarizes the results of the research. 
Volume II (ADA-235249) contains the appendixes. 


159,714 


AD-A237 526/9 Not available NTIS 
— Douglas Missile Systems Co., St. Louis, 
MO. 


Technology Insertion (TI)/Industrial Process Im- 
provement (IP!) Task Order Number 1. Data Base 
Documentation Book for OC-ALC/MATPF (Flight 
Control). 

Abstract rept. Aug 88-Sep 89. 

11 Sep 89, 530p 

Contract F33600-88-D-0567 

Original contains blueprints. 

Availability: HQ, AFLC/LGME, Wright-Patterson AFB, 
OH 45433. No copies furnished by DTIC/NTIS. 


This Lcsiry 4 Insertion (TI)/Industrial Process |Im- 


provement (IPI) data base documentation book for 
OC-ALC/MATPFF (Flight Control) contains detailed 
information about layouts equipment and processes 
for this RCC (Resource Control Center). 


159,715 


AD-A237 530/1/GAR PC A23/MF A04 
Westat Research, Inc., Rockville, MD. 

Survey of United States Army Reserve (USAR) 
Troop Program Unit (TPU) Soldiers 1989. Tabula- 
tion of Questionnaire Responses: Longitudinal 
Sample: Junior Enlisted Stayers from 1988 to 1989. 
1988 Questionnaire Responses. 

30 Sep 89, 530p 

Contract MDA903-87-C-0871 


No abstract available. 


159,716 


AD-A237 531/9/GAR PC A23/MF A04 
Westat Research, Inc., Rockville, MD. 

Survey of United States Army Reserve (USAR) 
Troop Program Unit (TPU) Soldiers 1989. Tabula- 
tion of Questionnaire Responses: Longitudinal 
Sample: Junior Enlisted Stayers from 1988 to 1989. 
1989 Questionnaire Responses. 

30 Sep 89, 546p 

Contract MDA903-87-C-0871 


No abstract available. 
159,717 


AD-A237 541/8 Not available NTIS 
ee Douglas Missile Systems Co., St. Louis, 
MO. 


159,721 


Technology Insertion (T1)/Industrial Process Im- 
provement (IPI) Task Order No. 1. Data Base Docu- 
mentation Book for OO-ALC Model Validation Min- 


utes. 

Rept. for Aug 88-Aug 89. 

15 Dec 89, 275p 

Contract F33600-88-D-0567 

Availability: HQ Air Force Logistics Command, Attn: 
LGME. Wright-Patterson AFB, OH 45433. No copies 
furnished by DTIC/NTIS. 


This henry Insertion (Tl)/Industrial Process |m- 
provement (IPI) data base documentation book for 
OO-ALC Model Validation Minutes contains detailed 
information about layouts equipment and processes 
for this RCC (Resource Control Center). 


159,718 

AD-A237 542/6 Not available NTIS 
McDonnell Douglas Missile Systems Co., St. Louis, 
MO. 


Technology Insertion (Tl)/Industrial Process Im- 
provement (IPI) Task Order No. 1. Data Base Docu- 
mentation Book for OC-ALC/MATPCD (Engine 
Line Assets). Book 2. 
Rept. for Aug 88-Sep 89. 
11 Sep 89, 452p 
Contract F33600-88-D-0567 

— HQ Air Force Logistics Command, Attn: 
LGME. Wright-Patterson AFB, OH 45433. No copies 
furnished by DTIC/NTIS. 


This Techno! Insertion (T1)/Industrial Process Im- 
provement (IPI) data base documentation for OC- 
ALC/MATFCD (Engine Line Assets) Book 2 of 2 con- 
tains detailed information about layouts equipment and 
processes for this RCC (Resource Control Center). 


159,719 

AD-A237 543/4 Not available NTIS 
McDonnell Douglas Missile Systems Co., St. Louis, 
MO. 


Technology Insertion (TI)/Industrial Process Im- 
provement (IPI) Task Order No. 1. Data Base Docu- 
mentation Book for OC-ALC/MATPFA (Autopilot 
Unit). 


Rept. for Aug 88-Sep 89. 
11 Sep 89, 424p 
Contract F33600-88-D-0567 

ilability: HQ Air Force Logistics Command, Attn: 
LGME. Wright-Patterson AFB, OH 45433. No copies 
furnished by DTIC/NTIS. 


This Techno! Insertion (Tl)/Industrial Process Im- 
provement (IPI) data base documentation book for 
OC-ALC/MATPFA (Auto Pilot Unit) contains detailed 
information about layouts equipment and processes 
for this RCC (Resource Control Center). 


159,720 . 
AD-A237 552/5 Not available NTIS 
McDonnell Douglas Missile Systems Co., St. Louis, 
Mi 


Technology Insertion (Tl)/Industrial Process Im- 
>rovement (IP!) Task Order No. 1. Data Base Docu- 
mentation Book for SA-ALC/MABPSB (Sheet 


Rept. for Aug 88-Sep 89. 

11 Sep 89, 272p 

Contract F33600-88-D-0567 : 

Availability: HQ Air Force Logistics Command, Attn: 
LGME. Wright-Patterson AFB, OH 45433. No copies 
furnished by DTIC/NTIS. 


This Technology Insertion (Tl)/Industrial Process Im- 
provement (IP!) data base documentation book for SA- 
ALC/MABPSB (Sheet Metal) contains detailed infor- 
mation about layouts equipment and processes for this 
RCC (Resource Control Center). 


159,721 ; 
AD-A237 553/3 Not available NTIS 
McDonnell Douglas Missile Systems Co., St. Louis, 
MO. 


Technology Insertion (T1)/Industrial Process Im- 
provement (IP!) Task Order No. 1. Data Base Docu- 
mentation Book for SA-ALC/MATPGB (Gas Tur- 
bine Engines GTE). 

Rept. for Aug 88-Aug 89. 

14 Aug 89, 474p 

Contract F33600-88-D-0567 ' 

Availability: HQ Air Force Logistics Command, Attn: 
LGME. Wright-Patterson AFB, OH 45433. No copies 
furnished by DTIC/NTIS. 
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This Technol Insertion (Tl)/Industrial Process Im- 

provement (IPI) data base documentation book SA- 

ALC/AMTPGB (Gas Turbine Engine). This document 

contains detailed information about layouts equipment 

ll _ for this RCC (Resource Control 
inter). 


159,722 
AD-A237 561/6 Not available NTIS 
— Douglas Missile Systems Co., St. Louis, 


Technology Insertion (TI)/Industrial Process im- 
provement (IP!) Task Order No. 1. Data Base Docu- 
mentation Book for OC-ALC/MATPAB (Cleaning). 
Rept. for Aug 88-Sep 89. 

11 Sep 89, 282p 

Contract F33600-88-D-0567 

org HQ Air Force Logistics Command, Attn: 
LGME. Wright-Patterson AFB, OH 45433. No copies 
furnished by DTIC/NTIS. 


This Technol Insertion (Tl)/Industrial Process Im- 
provement (IPI) data base documentation book for 
OC-ALC/MATPAB (Cleaning). This document con- 
tains detailed information about layouts equipment and 
processes for this RCC (Resource Control Center). 


159,723 

AD-A237 562/4/GAR PC A03/MF A01 
School of — Medicine, Brooks AFB, TX. 
oe USAF Flight Surgeons During the Vietnam 


Final rept. 
T. |. Clements. Mar 87, 36p SBI-AD-FO00 170 


The author reviewed the historical literature from 1917 
through the Korean War in order to ascertain the origin 
of the roles and functions of flight surgeons in combat. 
The only existing study that interviewed the consumer 
(aircrew) to measure the value of flight surgeons (in 
World War Il) recorded a 71.6% favorable response 
rate and an 18.9% unfavorable response rate. Signifi- 
cantly positive comments centered around medical ex- 
pertise, presence of flight surgeons at briefings and on 
the flight line, and the instruction given. Interviews with 
30 USAF aircrew members who flew in Southeast Asia 
for a total of 35 tours revealed some comparably favor- 
able evaluations. These now-senior officers rated their 
remembered flight surgeons high in the area of medi- 
cal expertise and in interpersonal relations. Those who 
had no recollection or limited contact agreed that inter- 
personal relations and medical expertise rated high in 
their judgment of flight surgeons. The area of military 
expertise, to include personal appearance, military 
courtesies, and use of military systems, rated slightly 
Positive (comparable to aircrew members) and was 
viewed as not particularly valuable for flight surgeons. 
In contrast to the World War II experience, teaching 
and instruction were rarely existent during their combat 
flying. Most felt strongly that it would have enhanced 
the value of the flight surgeon and improved the flying 
mission if instruction, classes, etc., had been present. 
These findings hold significance for those who train, 
supervise, and plan doctrine for military flight sur- 
geons. 


159,724 
AD-A237 594/7/GAR PC A03/MF A01 
Deputy Chief of Staff, Logistics and Engineering (Air 
te Washington, DC. Directorate of Military Con- 
s n 


Site Selection Criteria for Fire Protection Training 
Areas. 

Technical letter. 

14 Jun 91, 18p Rept no. ETL-91-4 


Many of the Past Air Force fire training activities 
throughout the Air Force have resulted in adverse en- 
vironmental impact. Unlined earthen areas/basins 
have been used at many installations to support live 
fire training exercises. This has resulted in soil con- 
tamination. Continued use of unlined and violates the 
Clean Water Act; the Comprehensive Environmental 
Response, Compensation, and liability Act; and the 
Resource Conservation and Recovery Act; and poses 
serious threats of ground water contamination. Live 
crash fire training of Air Force firefighters is an essen- 
tial part of the Air Force mission support. Environmen- 
tally unacceptable fire training pits are being closed 
down by state and local regulators at several locations. 


159,725 
AD-A237 620/0/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 


212 VOL. 91, No. 21 


Program Executive Officer (PEO) Concept: Is It 
Functioning as Intended. 

Final rept. 

A. S. Santo-Donato. 28 Apr 91, 40p 


In 1987 the Army implemented the Program Executive 
Officer Management concept. This new system was 
forced upon the Army and its sister services by the 
White House and Congress. It was their response to 
the American people’s perception that acquisition in 
the services was too costly and not sufficiently man- 
aged to provide quality products for the troops. This 
PEO concept, now four years old, has totally changed 
the way the services oversee their acquisition pro- 
grams. The implementation and subsequent transition 
to the PEO concept was not easy, as | will show by way 
of interviews with key acquisition personnel and histor- 
ical information. Traditionally powerful people and or- 
ganizations realized they were no longer going to con- 
trol the acquisition process. Some affected players 
fought its implementation openly and others tacitly. 
The purpose of this r is to evaluate the Army's 
implementation of the PEO concept and to explain why 
and where it has not performed as intended so we can 
learn from this experience. 


159,726 

AD-A237 636/6/GAR PC A05/MF A01 
Logistics Management Inst., Bethesda, MD. 
Electronic Commerce Program for the Defense Fi- 
nance and Accounting Service-Columbus Center. 
Final rept. 

T. P. Hardcastle, and W. R. Ledder. May 91, 91p 
Rept no. LMI-DL001-02R1 

Contract MDA903-90-C-0006 


The Defense Finance and Accounting Service-Colum- 
bus Center(DFAS-CO), one of six major Department of 
Defense(DoD) finance centers, will process more than 
12 million paper documents (contracts, invoices, pay- 
ments, status requests, and acceptance reports) per 
year by 1994. This volume and several other favorable 
characteristics(stable trading partner relationships, 
Sufficient internal automation, and few business 
obstacles)make DFAS-CO a ripe environment for 
Electronic Commerce. We identify several applications 
of electronic data interchange (EDI) that will enable 
DFAS-CO to reduce the direct cost of its operations by 
more than $61 million over the next 10 years. The cost 
to DFAS-CO of implementing an electronic-based op- 
erating environment is projected at approximately $2.1 
million; DoD activities that conduct business with 
DFAS-CO would need to invest an additional $6.6 mil- 
lion. To guide DFAS-CO EDI efforts, we provide de- 
tailed operating concepts and implementation sched- 
ules for each major opportunity area, along with a 
single technical configuration that uses gateway soft- 
ware and a commercial value-added network. Imple- 
menting those a pcg will allow DFAS-CO 
to satisfy current and future payment responsibilities 
with minimum personnel growth. 


159,727 

AD-A237 676/2/GAR PC A04/MF A01 
Air Force Occupational Measurement Squadron, Ran- 
dolph AFB, TX. 

Instrumentation Career Ladder AFSC 316X3. 
Occupational survey rept. 

Feb 91, 73p Rept no. AFPT-90-316-884 


This is a report of an occupational survey of the Instru- 
mentation (AFSC 316X3) career ladder completed by 
the USAF Occupational Measurement Squadron in 
December 1990. The present study was initiated to 
provide information needed for appropriate agencies 
to evaluate training for the career ladder. The AFR 39- 
1 —— Descriptions state that 3- and 5-skill level 
AFSC 316X3 personnel assemble, install, and operate 
instrumentation and telemetry equipment; repair, over- 
haul, and maintain instrumentation packages; and test 
and modify instrument components. Seven-skill level 
members perform the same technical tasks as 3- and 
5-skill level members, but have additional malfunction 
analysis, supervisory, and quality control responsibil- 
ities. Nine-skill level and CEM members manage the 
career ladder by planning and organizing instrumenta- 
tion activities, directing test vehicle and ground sup- 
port activities, inspecting and evaluating instrumenta- 
tion activities, and providing technical guidance. 


159,728 
AD-A237 706/7/GAR 
RAND Corp., Santa Monica, CA. 


PC A03/MF A01 


Decision Support for the Wartime Theater Ammu- 
nition Distribution System. 

Interim rept. 

J. F. Schank, B. Leverich, and J. Paul. Jun 90, 44p 
Rept no. RAND/R-3794-A 

Contract MDA903-91-C-0006 


Flexible and responsive management systems can al- 
locate limited logistic resources in ways that maximize 
combat capability. This research identified uncertainty 
and complexity as the key problems facing the man- 
agement of the wartime theater ammunition distribu- 
tion system. Early in the study, three research areas 
were identified: a system data model should be devel- 
oped, a quantitative evaluation mechanism was re- 
quired, and narrow-purpose expert systems could im- 
prove decision support. A prototype knowledge based 
simulation creates models of material management 
centers, movement control centers, and other ammu- 
nition managers. A method was developed to identify 
decisionmaking problems appropriate for expert 
system solutions. Questions concern whether a prob- 
lem is appropriate, whether the development of an 
expert system is feasible, and whether expert system 
developments can be justified. The authors noted a 
need for developing expert systems in domains where 
knowledge is scarce and building a portable and ex- 
tensible laboratory environment for training and eval- 
uation purposes. 


159,729 


AD-A237 707/5/GAR PC A05/MF A01 
Air Force Occupational Measurement Squadron, Ran- 
dolph AFB, TX. 

Combat Arms Training and Maintenance Career 
Ladder AFSC 753X0. 

Occupational survey rept. 

May 91, 79p 


This is a report of an occupational survey of the AFSC 
753X0, Combat Arms Training and Maintenance 
(CATM), career ladder. The last published OSR for this 
career ladder was in October 1985. The present study 
was requested by HQ ATC/CSTD to validate the STS 
and the PO! for the entry-level CATM course and pro- 
vide data for an AFSC 753X0 Utilization and Training 
Workshop to be held in 1991. This specialty has re- 
mained relatively stable over the last few years. Each 
command has a slightly different mission and, there- 
fore, a somewhat different CATM requirement. Most 
bases still conduct traditional range marksmanship 
training, while others include field employment of vari- 
ous weapons. There has also been a move to comput- 
erize the record-keeping functions, but no standard- 
ized system has been developed yet. 


159,730 

AD-A237 711/7/GAR 

Naval War Coll., Newport, RI. 
Professional Military Reading. 
Final rept. 

S. D. Johnston. Jun 91, 274p 


PC A12/MF A03 


Officer professional reading programs in Army units 
are all well-intended, but usually also undirected. The 
result is that the individual officer reader does not profit 
from the reading effort as much as he/she might, and 
the other officers in that unit do not profit from the pro- 
fessionally enhancing discussions which could result 
from well directed readings. The subject document 
considers 25 books reknowned for their learning value 
and relevance to the profession of arms and structures 
a guide for the military reader. This guide extracts ex- 
cerpts from these books to help the reader grasp key 
points; briefly discusses the key points to place them in 
the context of professional military thought and phi- 
losophies of leadership, and offers questions which 
will both challenge the reader’s personal professional 
development and also help motivate discussions 
among officers at professional development sessions. 
This document is not so much a paper to be read at a 
sitting as it is a reference document and guide for en- 
hanced reading. 


159,731 


AD-A237 715/8/GAR PC A03/MF A01 
Science Applications International Corp., O’Fallon, IL. 





Cargo Movement Operations System (CMOS). 
Final Software Design Document. Increment Il. 
Ss Unix - Air Force Configuration). 

echnical rept. 
3 Jul 91, 31p 
Contract F11624-88-D-0001 


No abstract available. 


159,732 

AD-A237 752/1/GAR PC A01/MF A01 
Science Applications International Corp., O’Fallon, IL. 
Cargo Movement Operations System (CMOS). 
Final Software Test Plan. Increment Il. 

Technical rept. 

30 May 91, 5p 

Contract F11624-88-D-0001 


The purpose of this Technical Report is to review the 
Final Software Test Plan, Increment ||, CDRL A007, 
which was produced for the Government by Evaluation 
Research Comovetion. The results are provided in the 
form of Data Item Discrepancy worksheets as request- 
ed by the CMOS Program Office. 


159,733 

AD-A237 779/4/GAR PC A05/MF A02 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Study to Determine an Alternate Method of Orient- 
ing Newly Reporting Hospital C in to the 
Skills Necessary for the Performance of Duties at 
Naval Hospital Beaufort Which Also Prepares 
Them for Their Wartime Mission. 

Master’s thesis. 

J. W. Tempesco. 15 May 89, 98p 


This study outlines the process of establishing an al- 
ternate orientation program for newly reporting corps- 
men to Naval Hospital, Beaufort which promotes skills 
necessary in the peacetime and mobilization roles. 
The orientation program was developed based on pre- 
established goals of meeting higher authority require- 
ments, promoting positivism, and standardizing entry 
level skills. Based on these goals and their corre- 
sponding objectives, a modular program was estab- 
lished to ensure flexibility while ensuring 100% partici- 
pation with minimal lag time. Four modules where de- 
veloped focusing on various inpatient and outpatient 
skills. A cost benefit analysis was conducted to identify 
feasible alternate sources without success. Evaluation 
of the program was accomplished in 3 phases. First, a 
structural evaluation was conducted using an adapted 
tool found in the literature review. The results of this 
a were positive, yielding few recommendations. 

ext, a quality review was conducted to ensure that 


the henge not suffer degradation under the new 


program. This was accomplished through a oo 
analysis of Emergency Medical Technician National 
Examination scores. Results of this process yielded no 
Statistically significant reduction in quality. Finally, an 
effectiveness analysis was conducted using a scientifi- 
cally based study design to determine if the modules 
were increasing the knowledge level of the orientees. 
Results of this analysis did show a statistically signifi- 
cant difference in the group means, indicating that 
learning had taken place. Overall, the program pro- 
duced three fold the number of EMTs without degrada- 
tion of scores and increased the number of fully orient- 
ed corpsmen from 64% to 100% within the 6 months 
of the study. 


159,734 

AD-A237 800/8/GAR PC A03/MF A01 
Battelle Columbus Labs., Research Triangle Park, NC. 
Instructional Needs Analysis of the U.S. Army Re- 
cruiting Command (USAREC) On-the-Job Recruit- 
er Training Program. 

Final rept. Jun 90-Jan 91. 

ans Hull, and W. A. Nelson. Apr 91, 47p ARI-RR- 


1 
Contract DAAL03-86-D-0001 
Cama in cooperation with (Hull) Gary, Edwardsville, 


During 1990 the U.S. Army Research Institute for the 
Behavioral and Social Sciences conducted research 
on Army recruiter on-the-job training (OJT) programs. 
This report is one of a series of three reports that docu- 
ment the research efforts. The report contains the re- 
sults of a training needs analysis of recruiter OJT pro- 
grams and training methods. It also addresses training 
issues for developing recruiters’ skills and productivity. 
Last, the report contains recommendations for recruit- 
ing policy makers to guide future change and research 
efforts. 


MILITARY SCIENCES 


Logistics, Military Facilities, & Supplies 


159,735 

AD-A237 816/4/GAR PC A03/MF A01 
Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 

Guide to Document Security Marki and Distri- 
bution Statements Used by NATO and NATO 
Member Nations (Guide Concernant les Mentions 
de Securite et de Diffusion Utilisees par l'OTAN et 
les Pays Membres de I’'OTAN). 

Mar 91, 41p Rept no. AGARD-R-779 

Preface in English and French. 


This report presents the results of a survey made by 
the AGARD Technical Information Panel of current se- 
curity classification and other markings which NATO 
and the NATO Member Nations apply to their docu- 
mentation to give it a proper degree of protection and, 
if necessary, limit its distribution. The purpose of the 
report, which is informal in character and intended to 
supplement official rules and regulations (not replace 
them), is to inform all those whose duties involve the 
distribution, custody, and use of such documents of 
the results of the survey so that the intentions of the 
publishing agencies/countries are properly and more 
widely understood and respected. 


159,736 

AD-A237 863/6/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Consumable Item Planning for industrial Prepared- 


ness. 
Study project. 
L. G. Mason. 5 Apr 91, 52p 


This paper examines not only the method used in de- 
termining wartime material requirements planning and 
its relationship to the industrial base, but its underlying 
philosophy. The focus is on consumable items and is 
limited to the wholesale management of such items as 
practiced by the Defense Logistics Agency. Specific 
method are presented which serve to better communi- 
cate requirements to industry during the critical periods 
of transition from peace to war. This paper is a result of 
personal interest generated during a study of Service 
mobilization and wartime requirements for consuma- 
ble planning: the perceived notion that the Armed 
Services do not know what they need; and the failure 
to plan with industry for the correct items. Yet, while 
there is truth to both notions, the wholesale community 
itself needs to initiate actions for internal improve- 
ments. The opportunity to not only refine requirements 
planning but improve business practices is real. The 
result will be reduced inventories, enhanced sustain- 
ability, and the potential to reduce costs and provide 
significant savings. 


159,737 

AD-A237 876/8/GAR PC A03/MF A01 
Science Applications International Corp., O’Fallon, IL. 
Cargo Movement Operations System (CMOS). 
Final Software Design Document Increment Ill, (PC 
UNIX - Navy Configuration). 

Technical rept. 

3 Jul 91, 13p 

Contract F11624-88-D-0001 


No abstract available. 


159,738 

DE91014132/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Effect of shower/bath frequency on the health and 
operational effectiveness of soldiers in a field set- 
= Progress report, November 1-December 31, 
1 


L. C. Hall, and J. |. Daniels. 31 Jan 91, 30p UCRL- 
CR-105166-2 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


Dermal disease can be a significant cause of morbidity 
among soldiers in a combat setting. For example, 
among American combat troops in Vietnam, disability 
from skin disease was one of the single most important 
medical causes of man-days lost from combat. Cur- 
rently, the US Army makes shower or bath facilities 
available to soldiers in the field on a weekly basis. US 
Army after-action reports and anecdotal descriptions 
from the field indicate that this may not be an optimal 
regimen for the maintenance of personal hygiene, es- 
pecially with respect to diseases of the skin. Determi- 
nation of the optimal frequency of showering or bath- 
ing for soldiers in an combat setting is comp! icated by 
the fact that soldiers in the US Army may be involved in 
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field exercises or combat in many different areas of the 
world with a variety of climatic conditions. Although 
certain aspects of the role of environmental factors in 
the incidence and severity of dermal disease have 
been documented, the role of hygiene in the potential 
mitigation of these effects has not been evaluated. 
The present project entails a comprehensive review 
and analysis of available literature in order to deter- 
mine the health impact of shower/bath frequency for 
soldiers in a combat setting. An integral component of 
this work is an evaluation of the impact of climate, and 
microclimate produced by clothing, on the type, fre- 
quency, and severity of skin disease. A separate but 
related area of interest involves evaluating whether the 
use of antimicrobial or similar products minimize 
the incidence of skin infections by decreasing popula- 
tions of disease-causing microorganisms on the skin. 
13 refs., 2 figs., 2 tabs. 


159,739 
DE91014975/GAR PC A05S/MF A01 
Oak Ridge National Lab., TN. 

Database my _ Integrated Book- 
ing System prototype (IBS-P 

T Yow, T. Truett, V. Wheeler, D. Valentine, and S. 
Stamm. Jun 91, 95p ORNL/TM-11831 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The Integrated Booking System (IBS) is an automated 
cargo a aa that has been developed for the 
Military Traffic Management Command (MTMC) to 
provide traffic for international surface 
cargo movements pom Se war and peace. The IBS 
prototype system (IBS-P), developed by Oak Ridge 
National Laboratory (ORNL), tually defines an 
approach for the fully developed IBS. The purpose of 

i i ion (DS) for the IBS-P is to pro- 
vide a description of the IBS-P database, including da- 
tabase identification, interfaces, organization, mapping 
of database files, storage allocation, and physical allo- 
cation; database eet qa Une tion, ee 
database management system configuration, 
hardware configuration, database software utilities, da- 
tabase physical structure and sizing, security; and a 
description of applications software requirements, in- 
cluding information needed in the development, main- 
tenance, and enhancement of the software. The con- 
tents and structure of this DS meet the specifications 
outlined in DOD-STD-7953A (Mili Standard: DOE 
Automated Information Systems (AIS) Documentation 
Standards). Because this DS describes a prototype 
system instead of a target system, many topics identi- 
fied in DOD-STD-7935A are not applicable. These 
topics will be so identified in the text. This document 
describes the IBS-P baseline software as it existed on 
13 March 1991. 


159,740 
DE91014980/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

User interface guidelines for the Integrated Book- 


it bg 4 A Pony Wiecler S. Stamm, and D. 


Valentine. May 91, 440 ORNL/TM-11833 
Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 


The User Interface Guidelines for the Integrated Book- 
ing System -- Prototype (IBS-P) describes the design 
requirements for the human- computer interface. The 
user interface design conforms to standards reported 
in the open literature as well as to standards provided 
through nt of Defense guidelines. The IBS-P 
interface was evaluated by personnel at Headquarters 
Military Traffic Management Command (MTMC) and at 
each of the MTMC Area Commands. As a result of 
comments received co demonstrations of the pro- 
totype at these sites, ifications to the design were 
made, as appropriate. The user interfaces was well ac- 
cepted by the end users. 


159,741 

PB91-202390/GAR PC A04/MF A01 

Analysis and Technology, Inc., New London, CT. 

Systematic Acqu Requirements Tailoring 

and Scheduling (SMARTS), Version 2.0. User’s 
ual. 


Manual. 

29 Mar 91, 73p DOD/SW/DK-91/005A 

For system on diskette, see PB91-507863. Sponsored 
by Naval Sea Systems Command, Washington, DC. 


The manual gives information on installing, starting, 
and using the Systematic Acquisition Requirements 
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Tailoring and Scheduling (SMARTS) system. The 
SMARTS software is a personal computer based, 
menu driven system that streamlines the process of 
developing Procurement Requests (PRs), Statements 
of Work {SOWs). and Contract Data Requirements 
Lists (CDRLs). The system was originally designed to 
be a tool for the Naval Sea Systems Command 
(NAVSEA); however, SMARTS is based on Depart- 
ment of Defense standards, thus making it suitable for 
= DoD and industry acquisition organizations as 
well. 


159,742 

PB91-214643/GAR PC A04/MF A01 
Assistant Secretary of Defense (Program Analysis and 
Evaluation), Washington, DC. Defense Analysis and 
Management Information System. 

NATO and Warsaw Pact Weapons Production 
Trends, 1975-1989. 

Oct 90, 65p 

Color illustrations reproduced in black and white. 


The purpose of the report is to provide a comprehen- 
sive source of NATO and Warsaw Pact weapons pro- 
duction historical trends for the period 1975 through 
1989. The data contained in the report reflect the pro- 
duction quantities for each of the 23 NATO and 
Warsaw Pact nations by year in 34 categories. The 
data are current as of May 1990. 


159,743 
PB91-220210/GAR 
CALS Industry Steering Group, Washington, DC. 
Annual CALS Supplier Forum (2nd). in Indian- 
apolis, Indiana on May 20-21, 1991. Volume 1. Com- 
— Acquisition and Logistics Support. 

» 243p 
See also Volume 2, PB91-220228. 


Contents: Call to Order/Welcome; Industry Keynote; 
DoD CALS Strategy Update; Electronic Data Inter- 
change (EDI): Doing Business in the 90’s; Encoding 
Information to Support Corporate Databases; Distrib- 
uted Database Control & Access; PDES-The Essence 
of Enterprise Function & Process Integration; Air Force 
Uses of CALS Data for IFPI; Merging Business & Tech- 
nical Information via IFPI; IFPI: The Electronic Culture; 
DoD Technical Information Publishing: Strategy Evolu- 
tion; os Data — and Delivery; Computer 
Based Training: Military Applications. 


PC A11/MF A03 


159,744 
PB91-220228/GAR 
CALS Industry Steering Group, Washington, DC. 
Annual CALS Supplier Forum (2nd). Held in Indian- 
apolis, Indiana on May 20-21, 1991. Volume 2. Com- 
yg a Acquisition and Logistics Support. 

» 268p 
See also Volume 1, PB91-220210. 


Between the 9th and 13th of June, 1990, the Society of 
Logistics Engineers (SOLE) hosted a meeting of the 
Professional Development Subcommittee of the 
CALS/CE Industry Steering Group's Education and 
Training Committee. The objective of the meeting was 
to articulate certification criteria for a family of GALS 
training courses. They were selected for their knowl- 
edge of CALS, their experience in the CALS training 
environment, and their commitment to making the 
CALS vision a reality. Their purpose was to facilite the 
development and offering of CALS training by setting 
out clear requirements for each of three types of 
courses: for government and industry executives, for 
middie managers, and for technical managers. The 
CALS training course criteria developed at the meeting 
are documented in the report. 


PC A13/MF A03 
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PB91-223982/GAR PC AO5/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Huvudavdelning foer Foersvarsanalys. 

Perspektiv pa Planering (Perspectives on Plan- 


ning). 

AG Johansson, and B. Malmer. Jun 91, 80p FOA- 
A-10020-1.3 

Text in Swedish; summary in English. 


The report describes the results of a series of inter- 
views dealing with medium and long range planning in 
the armed forces during the period 1987-1990. The in- 
dividuals interviewed are divided into two groups. One 
group, employed within the armed forces, was respon- 
sible for developing a planning proposal. The other 
group, consisting of defense ministry personnel and 
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members of the parliamentary defense committee em- 
ployed the proposal as a planning instrument in their 
work. The report describes the process by which the 
planning proposal was both developed and employed, 
and the different views of the actors involved concern- 
ing the process and its results. 


159,746 

PB91-224204/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Dept. of Information Technology. 

Plan- och Aktionsstyrd Simulering av Flygfarkos- 
= men Oriented Simulation of Airborne Vehi- 
cles). 

G. Pettersson. Mar 91, 34p FOA-C-30619-8.3,3.4 
Text in Swedish; summary in English. 


Modern combat aircraft are very complex systems per- 
forming activities in complex environments. There is a 
need for better tools for planning of activities and eval- 
uation of software modules and tactical knowledge in 
these kind of systems. An attempt to use knowledge- 
based planning techniques to improve performance in 
air combat applications is discussed. Techniques to 
structure and control the execution of activities, per- 
formed by the pilot or by the subsystems in the aircraft, 
as plans and actions have been developed. The 
design of these methods is a step towards an evalua- 
tion tool for air combat applications or for other com- 
plex domains, where system performance together 
yoo tactical knowledge is essential for the system 
lesign. 


159,747 

PB91-507863/GAR CP DOS 
Naval Sea Systems Command, Washington, DC. 
Systematic Acquisition Requirements Tailoring 
and Scheduling (SMARTS), (Version 2.01) (for 
Microcomputers). 

Software. 

Jul 91, 8 diskettes DOD/SW/DK-91/005 

System: IBM PC or Compatible AT ; MS DOS 3.10 op- 
erating system, 512K. Language: C. 1.7 MB of hard 
disk space and an HP laser printer (or compatible) with 
a ‘T’ font cartridge or megacartridge with the ‘T’ font 
set required. Software also requires DOS 3.0 or later, 
Word Perfect 5.0, Form Worx with Fill and File (Version 
2.55) and DocuComp (Version 1.11). 

The software is on eight 360K, 5 1/4 inch diskettes, 
double density. Documentation included; may be or- 
dered separately as PB91-202390. 


The Systematic Acquisition Requirements Tailoring 
and Scheduling System (SMARTS) is a personal com- 
puter based, menu driven system that streamlines the 
process of developing Procurement Requests (PRs), 
Statements of Work Rows), and Contract Data Re- 
pacman Lists (CDRLs). The system was originally 

lesigned to be a tool for the Naval Sea Systems Com- 
mand (NAVSEA); however, SMARTS is based on De- 
partment of Defense standards, thus making it suitable 
for other DoD and industry acquisition organizations as 
well. A complete review and update of SMARTS takes 
place every six months which insures that SMARTS 
remains up-to-date with changes to source documents 
that affect the procurement process. 


159,748 

PB91-591120/GAR Subscription 
Army Materiel Command, New Cumberland, PA. Cata- 
log Data sewing 4 

Army Master Data File (AMDF): Army Retrieval Mi- 
croform System (ARMS), and Interchangeable and 
Substitute (1 and S) Group Data. 

Data file. 

Jul 91, mag tape 

System: IBM 4341-P02. Approximate 
249,054,680. Supersedes PB90-591120. 
Available on subscription, U.S., Canada, and Mexico. 


bytes: 


The file provides Army users with the most commonly 
used supply management data required to perform lo- 
gistics functions relating to their mission responsibil- 
ities. Among the functions supported are the following: 
supply management, stock control, acquisition, stor- 
age, and distribution. Data contained in the file are ex- 
tracted from the Army Central Logistics Data Bank 
(ACLDB) Master Data Record (MDR). The data is 
maintained in the ACLDB by the Army managing activi- 
ties. The file contains data for all active items of supply 
which are used and/or a by the Army. Inactive 
items which were deleted within the last two years or 
for a an active replacement item exists are also 
included. 


159,749 
PB91-800920/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


Military Logistics Models. January 1985-Septem- 
ber 1991 (Citations from the NTIS Database). 

Rept. for Jan 85-Sep 91. 

Aug 91, 52p 

Supersedes PB90-851551. 


The bibliography contains citations concerning logis- 
tics models used by the Department of Defense, Army, 
Navy, and Air Force for logistics planning and support. 
Included are references to specific computer pro- 
grams aiid computer codes used in modeling. Also in- 
cluded are users manuals and users guides for the 
specific logistics models. Applications range from base 
maintenance supplies to theater wide logistics man- 
agement. Some of the citations refer to computer 
models for identified weapons systems to determine 
loss rate and maintenance requirements. (Contains 
167 citations with title list and subject index.) 


Military Intelligence 


159,750 

AD-A237 482/5/GAR PC A04/MF A01 
Army Command and General Staff Coll., Fort Leaven- 
worth, KS. School of Advanced Military Studies. 

Light Battalion Task Force Reconnaissance and 
Surveillance: Clear Vision or Groping in the Dark. 
Monograph rept. AY90-91. 

D. B. Lacquement. 23 Dec 90, 67p 


This monograph examines the light infantry battalion 
task force in an effort to determine whether it is capa- 
ble, as currently configured, of conducting effective re- 
connaissance and surveillance operations. The mono- 
graph first explores the theoretical aspects of recon- 
naissance and surveillance (R and S). The writings of 
Sun Tzu, Frederick the Great, Jomini, Clausewitz, and 
Guderian are reviewed to distill some fundamental 
truths about R and S. Next, two historical perspectives 
are offered. Operations of the 173d Airborne Brigade 
(Separate) in Vietnam and the 82d in Grenada are 
studied to assess how they conducted reconnais- 
sance and surveillance operations. With this back- 
ground, the paper then examines the performance of 
today’s ge infantry battalion R and S system. This 
portion of the paper is drawn in a measure from 
analysis of Joint Readiness Training Center take home 
packages. The study concludes that if the light task 
force commander doctrinally employs all of his assets, 
he has the ability to effectively recon and surveil the 
battlefield. However, today gaps exist between the R 
and S coverage task force commanders can have, and 
what they routinely get. This delta is most frequently 
the result of: poor IPB (intelligence Preparation of the 
Battlefield), ineffective use of PIRs (Priority Intelli- 
gence Requirements), flawed surveillance plans, and 
inaccurate or untimely reporting. 


159,751 

AD-A237 804/0/GAR PC A11/MF A03 
Akman Associates, Inc., Silver Spring, MD. 
Development and Application of a Military Intelli- 
Scar (Ml) Job Comparison and Analysis Tool 


Final rept. Aug 89-Jun 90. 

S. Seven, A. Akman, F. A. Muckler, B. G. Knapp, and 
D. Burstein. Apr 91, 248p ARI-RN-91-41 

Contract DAHC35-89-D-0028 


As part of a military intelligence MOS-intelligence/ 
electronic warfare (IEW) analysis method, the Job 
Comparison and Analysis Tool (JCAT) was developed 
to identify MOS military occupational specialties capa- 
bilities and IEW system demands in terms of abilities, 
skills, and intelligence production activities. Its origins 
can be found in the Manual for the Ability Require- 
ments Scales (MARS) developed by E. A. Fleishman 
and associates. JCAT embodies flow diagram decision 
methods and scalars from this earlier work; the meth- 
odology has been expanded to address intelligence 
production activities. The technique has been used in 
a test application at the U.S. Army Intelligence Center 
and School (USAICS) at Fort Huachuca to collect abili- 
ties and skills data for the seven MOS comprising the 
96 Career Management Field (CMF). 





159,752 
AD-A237 861/0/GAR 


PC A08/MF A02 
Army War Coll., Carlisle Barracks, PA. 


Su to U.S. Mi 
—_ pport to litary Com- 


itudy project. 
P. S. Horgan. 10 Apr 91, 172p 


Signals intelligence (SIGINT) should be an integral part 
of U.S. military commanders’ planning and execution 
at all levels of the conflict continuum. In order to facili- 
tate a greater understanding of SIGINT support to U.S. 
military commanders and their operations, this two- 
part study was produced. Part One is a case study of 
SIGINT support to U.S. military commanders, particu- 
larly during World War II. Although not a complete his- 
torical compendium of SIGINT support, these selective 
vignettes represent a reasonably balanced appraisal 
of the —— and weaknesses of that support and 
some of the lessons learned about intelligence support 
during SIGINT’s infancy. Part two represents some of 
the systemic improvements made, as a result of the 
lessons learned from World II experiences, to expedite 
the flow of SIGINT to military commanders in satisfac- 
tion of their requirements. Due to the unclassified text, 
the paper focuses primarily on the process as opposed 
to specific results and improvements in tasking, collec- 
tion, processing, analysis, and r ing within the 
United States SIGINT System (U ). 


159,753 
PB91-224170/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
aaa foer Maensklig Prestation och Funk- 
n. 
Lednings- och Informationssystem (LIS). Rapport 
fran ett AFCEA-Seminarium i Rom om Underraet- 
t t och italienska Militaera System 
| ’ Rome Seminar, November 1990). 
. Stangenberg. May 91, i FOA-A-50010-5.4 
Text in Swedish; summary in English. 


The report summarizes a seminar on The Intelligence 
Aspect of Military Command-Control Systems and 
System Concepts and Implementation Plans for Italian 
Military C31 Systems. 


Military Operations, Strategy, & 
Tactics 


159,754 

AD-A237 058/3/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Command, Control, and Communications (C3) 
Through Test and Evaluation. 

Study project. 

D. D. Loftis. Apr 91, 59p 


This study looks at the problem of C3 Interoperability 
within DOD today and assesses the impact that test 
and evaluation programs may have in assuring C3 ~~ 
tems interoperate. The history of C3 interoperability 
begins in Vietnam but becomes a central U.S. govern- 
ment issue in the review of the Grenada invasion. Con- 
ress was so incensed they the Goldwater- 
ichols act mandating ‘jointness.’ Over time this joint 
development of the DOD may solve C3 interoperabil- 
ity, but in the present and near future our problems are 
enormous. A certification program for C3 systems is 
the surest method of arriving at near term interoper- 
ability. This certification process features a test and 
evaluation program encompassing traditional testing 
and evaluation of joint exercises. Future systems have 
requirements for interoperability that must be resolved 
before full scale development occurs. Robotics, space 
systems and battle simulations are but a few of the 
systems needing interoperability standards for joint de- 
velopment. We must attack our service parochialism 
and strive for joint C3 systems that can function on a 
moment’s notice anywhere in the world. (Author) 
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AD-A237 059/1/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Joint Airspace Management: A Combat Multiplier. 
Study Pe mar 

R. M. Stewart. 3 Apr 91, 47p 


The procedures involved in management of the air- 
space above a combat zone are not well understood. 
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The Joint Staff is in the process of publishing the 
manual JOINT PUB 3-52, ‘Doctrine for Joint Airspace 
Management in a Combat Zone.’ This manual estab- 
lishes as doctrine procedures that have been success- 
ful in the past. This study looks at the various airspace 
management systems used by the military in an at- 
tempt to understand how they operate. JOINT Pub 3- 
52 is discussed and requirements to support the joint 
force commander are defined. Each service’s airspace 
management system is then analyzed to see if it can 
support joint operations. Emphasis is placed on the 
Army’s system and how it supports combat operations. 
Potential shortfalls are identified as well as solutions 
recommended. 


159,756 


AD-A237 060/9/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Global Reach-Global Power and the USAF Tactical 
Air Forces. 


Study = 
G. W. Moorhead. 15 Apr 91, 30p 


In June 1990, the Secretary of the Air Force, Donald B. 
Rice, issued a Department of the Air Force White 
Paper entitled The Air Force and U.S. National Securi- 
j pene: Reach Global Power which set the stage for 

evolving role of the Air Force as a prime instrument 
of national security policy and strategy. As a result of 
dramatic and historic changes in the international envi- 
ronment, it is clear that defense budget reductions will 
significantly affect the USAF by not only hey ri 
structure, but also by deleting some forward ing 
overseas. Secretary Rice foresees a leading role for 
the USAF in protecting worldwide U.S. interests by 
projecting U.S. airpower, whenever and wherever, to 
fill the gaps left by these cuts. This r will focus on 
one element of U.S. airpower, the USAF Tactical Air 
Force and their future roles, missions, and capabilities 
to support the Global Reach - Global Power strategy. 


159,757 


AD-A237 061/7/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Red Star Reflected: Regional Perspectives of 
Soviet Involvement in the Middle East. 


Study project. 
E. O. Walsh. 15 Apr 91, 30p 


Understanding of the Soviet Role in the Middle East is 
crucial to U.S. interests in the region. Key to this under- 
standing is the decades-long relationship between the 
peoples of the region and the Kremlin's representa- 
tives, a relationship characterized by clear regional ad- 
vocacy of self-interests and yore examples of 
area independence countering Soviet desires. While 
Gorbachev was to repudiate many of the unsuccessful 
Soviet policies of the past, the latest Gulf War between 
Irag and the U.S.-led Coalition forces once again con- 
firms the long history of regional rejection of Kremlin 
Middle East goals and interests. 


159,758 


AD-A237 075/7/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

U.S. Army Forces in Europe: 1991-1997. 

Individual study rept. 

T. E. Brown. 20 Feb 91, 25p 


The fall of the Berlin Wall and the unification of Germa- 
ny were the beginning of a serious impact on U.S. 
Army force — strategists. Further complications 
were added with U.S. support of the Conventional 
Forces in Europe agreement. The National Command 
Authority confirmed to our NATO allies that the U.S: 
would not abandon the defense in Europe. Yet the 
Congress of the U.S. took quick measures in the de- 
fense establishment by limiting the end strength of the 
Army by the year 1997. The end strength reductions 
were quickly followed by a drastic cut in the Army’s 
budget. oe these complex constraints, and a build 
up for a pending war in the Middle East, Army force 

lanners are poised with some very complex prob- 
lems. This paper addresses some of these problems 
and offers a solution that seems to best fit out national 
interests in Europe. 


159,759 
AD-A237 076/5/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 


159,762 


Graduated Mobilization Response and the Total 
Force Chaplain in Operation Desert Shield/Desert 
Storm. 

Final rept. 

S. W. Leonard. 22 Apr 91, 63p 


Operation Desert Shield/Desert Storm was the most 
comprehensive military deployment in our nation’s his- 
tory. It required the call-up and mobilization of 
Reserve forces since Korean Conflict. It provided 
the first h test of the all volunteer Total Force 
and it was the first execution of the Graduated Mobili- 
zation Response (GMR). Mobilization is a familiar term 
to Reserve soldiers since they have been training to 
some mobilization readiness standard for years. GMR 
is not the familiar term that mobilization is to us. Yet, 
when mobilization finally occurred, after two decades 
of preparation, it was not a full mobilization for a war in 
Europe against the Soviets, but a gradually increment- 
ed activation, call-up, and partial mobilization, in the 
Middle East against Iraq. This paper is a study of Re- 
serve chaplain and chaplain assistant activation in the 
first full experience with GMR. It reviews the origins 
and purpose of Total Force Policy and the GMR con- 
cept, both current and primary elements in the Presi- 
dent’s National Security Strategy. It examines the 
problems the Chaplain Corps encountered in respond- 
ing to a GMR and makes recommendations for the 
best use of GMR in future contingencies. 


War Coli., Carlisle Barracks, PA. 
oo Small Unit Training - The Required 
Individual study rept. 
R. L. Watson. 4 Apr 91, 19p 


The US Army’s AirLand Battle doctrine is based on the 
ability of small units (company/team) to fight inde- 
pendently and win on the modern battlefield. The cur- 
rent USAREUR training program does not focus on the 
maneuver training of these small units resulting in 
small units being deficient in maneuver skills. This 
paper discusses the current and future USAREUR 
training programs and recommends changes that will 
enhance small unit maneuver training. 


159,760 
AD-A237 078/1/GAR PC A03/MF A01 
Army 


159,761 

AD-A237 079/9/GAR PC A06/MF A02 
Army War Coll., Carlisle Barracks, PA. 

307th Engineer Battalion Prop Blast - An Airborne 
Tradition. 

Individual study rept. 

R. J. Melchior. 24 Apr 91, 102p 


The Prop Blast is an airborne tradition steeped in histo- 
ry which has evolved over time and represents a tradi- 
tional ‘rite of passage’ for many officers who have 
served with the parachute forces. Individual unit 
records record the names of many notable military 
leaders who have participated in this tradition while 
serving in airborne units. The conduct of each Prop 
Blast and the record thereof is a historical anecdote of 
an airborne unit’s history. This condensed history cap- 
tures the evolution of the Prop Blast in one such unit, 
the 307th Engineer Battalion (Airborne), and as a his- 
torical report, is designed to provide the reader an ap- 
preciation for the history behind this airborne tradition 
and its evolution within the battalion. 


159,762 

AD-A237 080/7/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Elements of Strategic % 

Final rept. 

C. K. Fisher. 15 May 91, 45p 


This paper approaches the subject of strategic vision 
indirectly by examining the lives of three men, Marshal 
Napoleon Buonaparte, Rear Admiral Alfred Thayer 
Mahan, and General George Catlett Marshall, consid- 
ered to have displayed strategic vision during the 
course of their military careers. They have been 
chosen from different periods of history, different 
countries, and different military services for the pur- 
pose of finding common factors in the development of 
their visions that transcend time, nationality, and serv- 
ice orientation. The paper begins its development of 
the concept by discriminating between those elements 
that are and those that are not an essential part of stra- 
tegic vision. ifically, it discusses the visions of 
these men, the environment(s) they grew up in, their 
thought processes, their experiments, and other fac- 
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tors that played a part in shaping their visions. It identi- 
fies components that have implications for Army poli- 
cies and programs that could nurture the recognition, 
expansion, or creation of opportunities for expression 
of strategic vision. 


159,763 

AD-A237 081/5/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 
Spanish-American War: An Annotated Bibliogra- 
ndevidual study rept. 

J. M. Alvarez. 5 Apr 91, 45p 


The purpose of this project was to assess selectively 
bibliographical material on the Spanish-American War 
in the U.S. Army Mili History Institute (MHI). The 
sources available at the MHI library are remarkable for 
their completeness, volume and diversity. Beyond the 
expected abundance of official records and standard 
academic treatments two other sources are com- 
mended; The Spanish-American War Survey Collec- 
tion and the photo collection(s). This study contains 
reviews of selected works, bibliographies, order of 
battle, and final considerations. A copy of the working 
bibliography available at MHI is appended, as are perti- 
nent maps. 


159,764 

AD-A237 102/9/GAR 

Army War Coll., Carlisle Barracks, PA. 

Parameters, U.S. Army War College Quarterly. 
Volume 21 Number 2, Summer 1991. 

L. J. Matthews, G. N. Todd, and P. M. Stouffer. 

1991, 13ip 

Availability: Superintendent of Documents, U.S. GPO, 
Washington, DC 20402. PC $4.50. Microfiche fur- 
nished to DTIC users. 


No abstract available. 


159,765 

AD-A237 136/7/GAR PC AO5/MF A01 

RAND Corp., Santa Monica, CA. 

Soviet Turn Toward Conventional Force Reduc- 

_ The Internal Struggle and the Variables at 
y- 

Interim rept. 

H. Gelman. Dec 89, 93p Rept no. RAND-R-3876-AF 


This report examines the relationship between the 
Soviet force posture toward Western Europe and the 
Political struggle that is being waged in the Soviet 
Union for control over the priorities of military deploy- 
ment policy and military-industrial decision making. It 
presents an overview of the intertwined issues that 
have been the key oe in this contest: how to 
define the Soviet military budget, how far and how fast 
to cut it, how far to reduce Soviet conventional forward 
deployments in Europe, how much asymmetry to 
accept in such reductions, how to reorganize forces for 
‘defensive’ pu , and whether to move away from 
the traditional Soviet mass conscripted army in the di- 
rection of a professional army. Finally, the study con- 
siders prospects for the future. 


159,766 

AD-A237 180/5/GAR PC A05/MF A02 
Naval Postgraduate School, Monterey, CA. 

Challenge and Response: New Threat, New Con- 
straints, New Navy. 

Master’s thesis. 

W. J. Lahneman. Jun 90, 100p 


The apparent reduction in the magnitude of the Soviet 
threat must not obscure the fact that challenges to the 
national interests of the United States still remain. This 
thesis proposes that challenges to U.S. national inter- 
ests have changed to such a degree that American 
Strategic planners must adopt a new planning para- 
digm to replace the traditional one based on contain- 
ment of the Soviet Union. The thesis focuses on naval 
force and organizational planning over the next ten to 
fifteen years, a timeframe during which the internation- 
al environment should undergo a transition to a multi- 
polar balance of power system. The thesis concludes 
that the Navy of the future can be smaller, but must 
retain its technological superiority in all areas of war- 
fare. A vigorous research and development effort re- 
mains essential, and production of new systems and 
platforms must continue, albeit in smaller numbers and 
at higher unit Costs. Projection of power ashore will be 
the principal mission of conventional naval forces. Or- 
ganizationally, the Navy must expand its intelligence 
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gathering efforts, and must formalize career progres- 
sions for strategic planners, international negotiators 
and legislative affairs subspecialists. The thesis in- 
cludes a discussion of significant domestic constraints 
that promise to jeopardize the attainment of the de- 
sired force structure. 


159,767 

AD-A237 181/3/GAR PC A07/MF A02 
Naval Postgraduate School, Monterey, CA. 
Implementation of an Efficient Algorithm to Detect 
Maximal Cliques in a Conflict Graph. 

Master’s thesis. 

K. J. Bell. Jun 90, 130p 


In military operations, radio frequency communications 
play an important role in command and control. Since 
the breadth of control may be limited by frequency and 
channel constraints, research continues to search for 
better ways to optimize the frequency allocation. In this 
thesis, graphs are used to model radio communica- 
tions networks. The problem considered is the detec- 
tion of maximal cliques, representing subnets, from the 
graph model. However, detection of cliques is an NP- 
complete problem. Since NP-complete problems are 
not likely to be solvable in a reasonable time if the 
input is large, this paper limits the network input to six 
stations and fifteen transmissions. An algorithm is im- 
plemented in Pascal to detect all maximal cliques of a 
network and is known as the program CLIQUE. The 
program is designed to accept arbitrary connected 
graphs without being affected by isomorphisms and 
without generating duplicates. This thesis describes a 
limited solution to the clique problem and solves a sub- 
pee of the communications frequency problem in 
real time. 


159,768 

AD-A237 191/2/GAR PC A08/MF A02 
Army Model Improvement and Study Management 
Agency, Washington, DC. 

Army Study Program Fiscal Year 1991 Report. 

Final rept. 

W. D. Barr. 23 Nov 90, 153p 


This document presents the major command and 
Army staff agency study agendas for Fiscal Year 1991. 
This year, as in previous years, The Army Study Pro- 
pre (TASP) comprises a wide range of analytical ef- 
‘orts which are intended to address the major issues of 
the Army under the auspices of Army Regulation 5-5, 
Army Studies and Analyses. This is the fifth consecu- 
tive year in which the Army Study Program has been 
developed and examined with respect to Critical Army 
Issues. This report is designed to provide the study 
community with a wide range of analytical efforts 
which are intended to address the major/critical issues 
of the Army under the purview of Army Regulation 5-5, 
Army Studies and Analyses. This document examines 
studies with regard to their potential impact upon the 
Army and various other attributes. 


159,769 

AD-A237 245/6/GAR PC A06/MF A02 
Army War Coll., Carlisle Barracks, PA. 

Concept for the Strategic Use of Special Oper- 
ations Forces in the 1990’s and Beyond. 


Study — 
W. J. Flavin. 22 May 91, 110p 


In the geopolitical future, Special Operations Forces 
(SOF) can play an essential role in achieving U.S. na- 
tional strategic objectives. The world situation today, 
which is characterized by instability, the roll back of 
communism, and the growth of pluralitic governments, 
is propitious for the United States to shape the future 
the way it would like to see it. President Bush has ad- 
vocated a strategy called Peacetime Engagement to 
seize this opportunity. Peacetime Engagement means 
the the United States government should use all its 
instruments of power (political, economic, information- 
al, and military) during peacetime to ensure are 
and promote U.S. interests and objectives. The SO 

are an excellent military instrument to ‘provide for 
eventualities that cannot be foreseen with clarity, and 
for threats whose nature we may only guess.’ By em- 
ploying SOF duri acetime they can: deter or 
counter threats to U.S. and allied security interests; 
permit access to and influence with foreign govern- 
ments in a manner that would be mutually advanta- 
geous; detect and provide early assessments of forces 
inimical to U.S. interests thus permitting rational deci- 
sion making; control instability to avoid the direct and 
costly involvement of conventional U.S. military forces; 
stabilize situations to redress local unrest and advance 


U.S. revolutionary ideals which support pluraiistic polit- 
ical institutions and free market economies; promote 
and support democratic movements; contain instability 
while preparing the operational area for the introduc- 
tion of conventional military forces; and support the ac- 
tions of those forces if necessary. 


159,770 

AD-A237 247/2/GAR PC A05/MF A01 
Army War Coll., Carlisle Barracks, PA. 

NATO ‘Out-of-Area’ an Historical Perspective and 
Post-Cold War Potential. 

Study project. 

D. A. Doherty. 15 Feb 91, 94p 


This study examines NATO involvement in security in- 
terests outside the geographical boundaries of the Alli- 
ance; so-called ‘out-of-area’ issues. Out-of-area 
issues have impacted on NATO since the inception of 
the Treaty; either as a threat to the security interests of 
one or more members of the Alliance, a source of di- 
version of security assets earmarked for NATO, or as 
an indication of the intentions of communist adversar- 
ies. This study traces the history of NATO member na- 
tions’ attitudes toward the out-of-area question, in- 
ning with the national motivations in joining the Alli- 
ance. Specific events, from the Korean War to the Gulf 
Crisis of 1990, are discussed to identify trends in 
NATO’s approach to out-of-area issues and to provide 
insights into the national interests of the NATO mem- 
bers. The Warsaw Pact no longer poses the imminent 
military threat so often cited as rationale for non-in- 
volvement in out-of-area issues. This study explores 
the potential for NATO, in light of the reduced threat in 
Europe, to expand its horizon to include out-of-area in- 
volvement and make a greater contribution to world 
order and peace. 


159,771 

AD-A237 248/0/GAR PC A06/MF A02 
Army War Coll., Carlisle Barracks, PA. 

Reserve Forces of the NATO Armies. 

Study project. 

R. E. Tripp. 5 Mar 91, 124p 


Reserve forces comprise over half of the wartime 
strength of the armies of NATO member nations. With 
so much of this strength in a mobilizable status, it is 
important that commanders and staffs of NATO orga- 
nizations know and understand the reserve systems 
on which they would depend in wartime. This study 
seeks to provide an overview of these systems in an 
unclassified format which can be used as a reference 
document. With the Conventional Forces Europe 
Treaty, budget cuts, and manpower shortfalls, some 
NATO countries have proposed changes which will 
impact on their reserve systems. To the extent infor- 
mation was available, these proposals have been out- 
lined in the applicable chapters. Descriptions of NATO 
affiliated associations are also incorporated, as are 
some basic conclusions and recommendations. 


159,772 

AD-A237 293/6/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 
THUNDERBOLT through RIPPER: Joint Operations 
in Korea, 25 January - 31 March 1951. 

Study project. 

T. M. Crews. 14 Feb 91, 58p 


The first experiences with joint operations between the 
newly formed United States Air Force and United 
States Army forces were gained in the Korean War. 
Although other services and nations provided ground 
and air forces to the Korean War effort, this paper pro- 
vides an unclassified study of lessons learned during 
joint operations between Fifth Air Force and Eighth 
Army during the period 25 January through 31 March 
1951. Lieutenant General Matthew Ridgway had re- 
cently assumed command of Eighth Army and was 
eager to kick off a counteroffensive. The success of 
the strategy announced on 20 January 1951--to de- 
stroy forces and not hold ground for its own sake--de- 
manded aggressive air-ground cooperation. General 
Ridgway was concerned that the withdrawing Commu- 
nist forces might be enticing his forces into a trap. In- 
telligence reported that over 150,000 Chinese Com- 
munist troops were in front of the Eighth Army, but 
their intentions were something that the Eighth Army 
had not been able to determine. General Ridgway’s 
concerns were removed on 24 January, when he rec- 
onnoitered the battlefield from a two seater plane. 
There was no trace of enemy activity on the snowy 
landscape. Four operations--Thunderbolt, Roundup, 





Killer, and Ripper--were planned by the Eighth Army to 
accomplish the mission. Fifth Air Force was committed 
to supporting the operations. 


159,773 

AD-A237 294/4/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

JRTC to Just Cause: A Case Study Light Infantry 
Training. 


Study project. 
R. M. eo 10 May 91, 42p 


This study examines the significant training experi- 
ences of the 5th Battalion, 21st Infantry, 2d Brigade, 
7th Infantry Division (Light) as it prepared for Joint 
Readiness Training Center Rotation (JRTC) 90-1 in 
October 1989. On December 19, 1989, the unit de- 
ere on Operation JUST CAUSE as the 7th Infantry 

ision (Light) Division Ready Force One. The seven 
battlefield operating systems (BOS) outlined in U.S. 
A Field Manual 25-100: Training the Force, No- 
vember 1988, serves as the focal point for the unit’s 
preparation for JRTC and its combat operations during 
Operation JUST CAUSE. This study can provide light 
infantry battalion and brigade commanders a broader 
understanding on how to improve light infantry training. 


159,774 
AD-A237 296/9/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 
Future of the Reserve Component: A Common 
Sense Approach. 

dy project. 
S. A. Murrell. 30 May 91, 27p 


No abstract available. 


159,775 
AD-A237 298/5/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 
— Superpowers: The Role of the Mili- 
ry. 
Study Project. 
H. Bridges. 24 May 91, 24p 
A critical part of the — new world order will in 
fact be the political, social, and economic structures 
and viabilities of the old superpowers: the Soviet Union 
and the United States. Currently, it appears that the 
U.S. is perhaps handling its probiems of restructuring 
better than its old Cold War rival. While the Soviets are 
struggling to maintain some control over and positive 
relationships with the various parts of their declining 
empire, the U.S. seems to have gained some in- 
creased world prestige from its military successes in 
the Persian Gulf. The current U.S. well-being--precari- 
ous though it may be--owes much to the performance 
of U.S. armed forces in the recent Gulf War. And this 
military performance itself offers dramatic evidence of 
the U.S. forces’ successful rebuilding following the 
Vietnam War. | believe that my Russian military coun- 
terparts currently face an extraordinary opportunity to 
restructure the Soviet military in such a way that their 
restructuring could contribute significantly to their na- 
tional well-being and to global stability. In this sense, 
the Soviet military are perhaps the greatest hope for 
the realization of Gorbachev's dream of a new, re- 
formed Russia. 


159,776 

AD-A237 299/3/GAR PC A04/MF A01 

Army War Coll., Carlisle Barracks, PA. 

Wartime Army Lessons Learned Program: A Per- 
'e from Operation JUST CAUSE. 

Study Project. 

M. L. Helena. 5 Apr 91, 63p 


This paper documents and analyzes the operations of 
the first observation team deploys under the relatively 
new Wartime Army Lessons Learned Program 
(WALLP), December 1989 to May 1990. This was the 
first time in the history of Army lesson learning that 
such a system existed at the start of hostilities. Though 
the team was successful in its operations, problems 
still exist in the timelines of data collection and dis- 
semination of lessons learned. Lastly, indications are 
surfacing from Operations DESERT SHIELD and 
DESERT STORM that would indicate that we are 
losing what ground we gained during JUST CAUSE. 
The paper is divided into several sections: introduc- 
tion, a brief egy 2 yr of lessons learning, WALLP 
operations on JUST CAUSE, lessons learned about 
lesson learning to enhance efficiency of observation 
teams deployed in future operations under the auspic- 
es of WALLP, and analysis and portent for the future. 
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AD-A237 301/7/GAR PC A03/MF A01 
Queen’s Univ., Kingston (Ontario). Centre for Interna- 
tional Relations. 

Toward Armageddon: The Proliferation of Uncon- 
ventional Weapons and Ballistic Missiles in the 
Middle East. 

Occasional paper no. 36. 

A. J. Miller. Dec 89, 32p 


The author concludes that it is probable that uncon- 
ventional weapons and their associated delivery sys- 
tems will form a permanent of future political and 
strategic calculations in the Middle East. Some possi- 
ble consequences of this situation can be divided into 
three classes: intra-regional, inter-regional and extra- 
regional. There is no doubt that Israel, driven by the 
need for security,precipitated the proliferation of un- 
conventional weapons and of surface-to-surface mis- 
siles in the Middle East. It will now be driven to secure 
itself from the new threat to its security posed by its 
regional opponents. The most significant extra-region- 
al consequence of developments in the Middle East 
may be further complication of great power arms con- 
trol negotiations. To the re-discovery by the United 
States and the Soviet Union of their obligations under 
the Non-Proliferation Treaty to reduce the level of their 
nuclear weapons must now be added the desire to 
reduce, if not entirely eliminate, their chemical weap- 
ons stockpiles in advance of a global ban. It is possible 
that lesser powers will learn from the evidence of the 
great powers behavior, although that contradicts much 
of what we know of the psychology of decision making 
in international politics. What is necessary, ih not 
necessarily sufficient, is that the U.S. and the USSR as 
the two external powers with potentially the greatest 
leverage, work together toward the resolution of the 
underlying causes of conflict in a region marked by 
more than a generation of competition between them. 


159,778 

AD-A237 313/2/GAR PC A09/MF A02 
Army War Coll., Carlisle Barracks, PA. 

U.S. Strategy for the 21st Century. 

Study ew 

J. W. McElwee. 5 Apr 91, 182p 


This paper examines historical and proposes future 
U.S. national interests in light of the many on going 
changes in today’s world. Revised national interests 
are then used to propose a modified national strategy 
with supporting domestic, foreign and military strate- 
gies. In an attempt to generate new innovative thinking 
about the issues confronting our nation, some fairly 
radical alternatives are proposed for national consider- 
ation. Many are considered political suicide by today’s 
elected leaders, but they are based on sound reason- 
ing. The American public is looking for realistic an- 
swers that will work and these will. Chapter One re- 
views the development of U.S. national interests and 
presents a quick historical —— of our past domestic, 
foreign and military strategies. The next chapters dis- 
cusses the major trends that will shape the future of 
America and the rest of the world and then derive fun- 
damental U.S. national interests and objectives using 
philosophy, psychology, and traditional American 
values. Logical arguments for each interest and objec- 
tive are provided. Next presents and projected threats 
to U.S. national interests in preparation for developing 
a national strategy are reviewed. The final segment 
then proposes and defends two axioms that become 
the basis for the national strategy. The last chapters 
apply these two axioms to developing strategies for 
reconciling our national interests with the threats to 
each one and with major world trends. 


159,779 

AD-A237 325/6/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Individual Ready Reserve (IRR): Present and 


rept. 
H. A. Chadwick. 5 Apr 91, 38p 


In the 21st century the U.S. Army will face some major 
national security challenges. The Army must carefully 
determine the size and composition of its active and 
reserve forces. The Army will be limited in its military 
objectives by its force capabilities. In the next century 
the reserve component will be entrusted with more 
strategic responsibilities and a greater share for our 
nation’s security. With these extraordinary responsibil- 
ities, the reserves must be able to achieve their specif- 
ic wartime objectives. Future fiscal and manpower 
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constraints will require the Army to re-evaluate re- 
sources to maintain a potent and viable force. This 
force must ensure the highest state of readiness for 
the individual, the unit and the total force. This force 
must be deployable any where; and it must be trained 
to fight effectively. The ability of the military to meet its 
force requirements for mobilization will become a pro- 
gressively difficult problem in the 21st century. As both 
the active forces’ end strength and reserve units’ end 
ine another manpower pool will grow 

leady Reserve (IRR). Future levels of con- 
flict will require the total force to quickly field a highly 
trained, technologically advanced and lethal force. 
This force will be greatly dependent on a highly trained 
and paerehennd proficient IRR force. The IRR sol- 
dier will emerge more and more as a partner in the 
nation’s military and security interests. The IRR will 
then represent this country’s largest of deploya- 
ble pre-trained individual manpower. significance 
of having this highly trained , rapidly deployable, large 
manpower poo! will manifest itself in future defensive 
strategic planning. 
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AD-A237 337/1/GAR PC A03/MF A01 


Army War Coll., Carlisle Barracks, PA. 

Strategic Visioning: What It is and How It’s Done. 
Study project. 

A. V. Arnold. 20 May 91, 26p 


This paper addresses the issue of strategic visioning 
as both a concept and a process in the context of mili- 
tary leadership. In addition to providing a simple defini- 
tion of strategic vision, the author presents a compre- 
hensive description of the concept including its rela- 
tionship to such things as alternative futures research, 
the Army’s long planning systems, and military 
leadership doctrine. Military leaders may develop stra- 
tegic visions thi h a methodical application of the 


outlined in DA PAM 600-80, Executive Leadership, 
ide the major steps in the visioning process. 
ific interest are the leadership competencies at 
the 4 star level which may be necessary to do effective 
strategic visioning. These competencies are generally 
viewed as learnable rather than innately fixed by ge- 
netic background. 
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AD-A237 339/7/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Global Contingency Corps: A METT-T Analysis. 
Study project. 

R. F. Fernandez. 5 Apr 91, 49p 


The U.S. has long used a Global Contingency Corps 
(GCC) concept to protect and pursue its interests 
worldwide. The GCC has been used many times in the 
past, most recently in Grenada, Panama, and Desert 
Shield/Storm. The XVIlith Airborne Corps has filled 
this role very admirably to date. However, their initial 
employment in Saudi Arabia as a light force on short 
notice with Reserve Component soldiers raises some 
questions. They were deployed in open country 
against invasion forces that would have been highly 
mechanized. That could have resulted in a disaster. It 
was also necessary to call up reserve units to provide 
requisite su to them. Our world is rapidly chang- 
ing and it’s time to reassess the composition nad capa- 
bility of the GCC. this paper applies the basic formula 
of METT-T to gain some insight into the future force 
structure of the GCC. Near term projected scenarios 
are used to accomplish this. 
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AD-A237 347/0/GAR PC A02/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Operation Desert Shield/Storm: Use of Navy and 
Marine Corps Reserves. 

Jun 91, 6p Rept no. GAO/NSIAD-91-244 


No abstract available. 
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AD-A237 372/8/GAR PC A09/MF A02 
Texas A and M Research Foundation, College Station. 
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Military Hydrology. Report 20. Reservoir Outflow 
(RESOUT) Model. 


Miscellaneous paper. 
. A. Wurbs, and S. T. Purvis. Apr 91, 189p 
Contract DACA39-87-M-0674 


This report documents the development of the Reser- 
voir Outflow (RESOUT) Model. The various types of 
structures that are used for discharging water at dams 
are identified, and the basic hydraulic equations are 
presented. The AirLand Battlefield Environment 
(ALBE) Thrust program will develop technologies to 
provide the field Army with operational capability to 
perform and exploit battlefield effects assessments for 
tactical advantage. Military engineering in the area of 
hydrology, one facet of the ALBE Thrust, deals with 
the effects of surface water and ground water on plan- 
ning and conducting military operations. The objective 
of military hydrology research is to develop an im- 
proved hydrologic capability for the Armed Forces. To 
meet this overall objective, research is being conduct- 
ed in four areas: (a) weather-hydrology interactions; (b) 
state of the ground; (c) streamflow or channel flow; 
and (d) water supplies. This report contributes to 
streamflow modeling and is oriented toward develop- 
ment of procedures for rapidly forecasting streamflow 
parameters including discharge, velocity, depth, width, 
and flood plains areas from natural and man-induced 
hydrologic events. 


159,784 

AD-A237 421/3/GAR PC A03/MF A01 
Engineer Waterways Experiment Station, Vicks- 

burg, MS. Environmental Lab. 

Effects of Microtopographic Features on Tilt of the 

Wide Area Mine Ground Platform. 

Final rept. 

B. Sabol, and T. Berry. May 91, 25p Rept no. WES/ 

MP/EL-91-16 


Under the Proof of Principle Program for development 
of the Wide Area Mine (WAM), the US Army Engineer 
Waterways Experiment Station was pacer hee for 
characterizing terrain features expected to affect the 
WAM performance. The off-vertical angle of the WAM 
ground platform (tilt) erected on the terrain surface will 
affect several critical functions of candidate WAM sys- 
tems. Digital terrain elevation data of adequate spatial 
resolution (2-ft horizontal spacing) was not available to 
accurately estimate the distribution of tilt angles for the 
WAM ground platforms. Actual tilt measurements were 
therefore made on pre-erected (legs locked in pulse) 
WAM surrogates (mass models) on four terrain surface 
types representing managed and agricultural lands. 
Mean tilt angles ranged from 2 deg for meadowland to 
almost 11 deg for a freshly plowed and rowed field. 
The Textron Defense System WAM exhibited a slightly 
larger mean and standard deviation of tilt angle than 
the Honeywell, Inc., WAM for each terrain surface 
type; however, this difference was statistically signifi- 
cant in only one of the four cases. Because this study 
did not consider the ground platform erection process, 
these data should not be interpreted as tilt angles re- 
sulting from realistic deployment of WAMs. 
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AD-A237 432/0/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

ng Intensity Conflict from a Maritime Perspec- 


e. 
Study project. 
P. B. Opsal 5 Apr 91, 42p 


This paper looks at the U.S. Navy's contribution to the 
National Military Strategy of deterrence in the threat- 
ening environment of Low Intensity Conflict (LIC). It 
describes how LIC is politically and militarily defined, 
examines the LIC environment from a maritime per- 
spective, discusses the four categories in which the 
military can be involved, and finally, suggests some al- 
— for eer forces rs the LIC environment. 

r analysis of the examples sighted, this paper 
righights _ viability and etleciivenses of a maritime 
lorce in LIC. 


159,786 
AD-A237 438/7/GAR 
Army Engineer Studies Center, Washington, DC 


PC A06/MF A02 


Corps Engineer Operations Su Non-Linear 
Battle (CONLIB). - 

Rept. for Apr 90-Jun 91. 

D. K. Lehmann, S. E. Ryeczek, and L. C. Smith. Jun 
91, 120p Rept no. CEESC-R-91-18 


This report's aim is to assess the combat engineer bri- 
gade workload in support of an ALB-F (Air Land Battle 
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Future) heavy corps. This report assumes the organic 
brigade engineer units satisfy the engineer workload 
within the immediate zone of brigade operations. The 
setting of this concept is a non-linear battlefield. The 
basic approach identifies engineer workload for a typi- 
cal period of a scenario. Then, the Engineer Studies 
Center (ESC) divides the workload by the capability for 
the same period of a corps engineer battalion. Finally, 
the Center diverts some of battalion equipment work- 
load to form equipment companies. ESC performed 
this study using two scenarios. In Europe, ESC calcu- 
lated a one-day fires phase. In Southwest Asia, the 
Center calculated a four-day maneuver phase. ESC 
identified tasks with priorities. Tasks also identified the 
required engineer unit with associated squad and vari- 
ous equipment hours. ESC performed excursions and 
looked at five alternative structures. The Center com- 
pared all alternatives to the base case. The report’s 
findings determine: the future workload for a — 
Combat Engineer Brigade, the capability of a USAES 
(U.S. Army Engineer School) designed Combat Bri- 
gade to execute the calculated workload, and the opti- 
mal mix and number of units for this brigade within a 
fixed strength. ESC also offers additional suggestions 
to improve individual units. 


159,787 

AD-A237 481/7/GAR PC A04/MF A01 
Army Command and General Staff Coll., Fort Leaven- 
worth, KS. School of Advanced Military Studies. 

Direct Support (PLUS). 

Monograph rept. AY 90-91. 

P. E. Haglin. 30 Jan 91, 57p 


This study investigates the command and control 
structures and relationships that best support the Air- 
Land Battle Future (ALBF) Concept by focusing on one 
type organization doing a representative mission. Spe- 
Cifically, this study discusses command and control of 
close support artillery in a combined arms maneuver 
brigade (CAMB). The mission is to expand a lodgment. 
This monograph introduces the AirLand Battle Future 
concept and relates it to the 1986 AirLand Battle Doc- 
trine. In order to enhance this continuity between the 
futuristic concept and today, the 199th Separate Mo- 
torized Brigade (SMB) is introduced as the surrogate 
for the combined arms maneuver brigade. This organi- 
zation is relatively new to the Army force structure. It 
encompasses many of the attributes of organizations 
envisioned by the ALBF concept. However, unlike the 
ALBF concept, the 199th SMB is a reality today. This 
makes the 199th SMB a = vehicle for studying C2 
of close support artillery. The Wass de Czege Combat 
power Model is used to analyze the different command 
and control options against criteria developed from the 
AirLand Battle tenet, agility. The criteria include the 
ability to act quickly, shift the main effort, change mis- 
sions, and maximize pre-battle training. The results of 
the analysis indicate that the direct support (plus) 
— is superior for providing agile close support field 
artillery. 


159,788 

AD-A237 496/5/GAR PC A11/MF A03 
Naval Postgraduate School, Monterey, CA. 
Counterinsurgency Strategies for Effective Con- 
flict Termination: U.S. Strategies in El Salvador. 
Master’s thesis. 

S. M. Heigh. Jun 90, 227p 


This study examines problems which the United States 
faces in its support of efforts by governments in less- 
developed countries (LDCs) to defeat revolutionary in- 
surgents. The US has in the past been drawn into sup- 
porting conflicts for a protracted period, at increasing 
political, economic, and military cost, without receiving 
apparent benefit nor approaching a favorable end to 
the conflict. This thesis attempts to answer the ques- 
tions of why the US encounters problems in its support 
of counterinsurgency efforts and why it has difficulty in 
effectively terminating this type of low-intensity conflict 
(LIC). This study makes the assumption that to achieve 
the long-term goals of stability, democracy, reduced 
conflict and reduced dependence on US assistance, 
the best outcome for the US in most cases of insur- 
gency is to obtain a negotiated settlement to end the 
conflict. After producing a list of factors necessary to 
produce a negotiated settlement to terminate an insur- 
gency, the study examines the various COIN counter- 
insurgency strategies used in El Salvador to see how 
they affected the factors indicating progress toward 
achieving a settlement. The study concludes that while 
the US has improved in its COIN strategies by develop- 
ing a combined strategy which emphasizes other than 
military efforts, limiting its direct military involvement, 


and increasing the use of small-unit tactics and other 
appropriate LIC methods there are problems within the 
US Military and political organizations which inhibit the 
US ability to achieve effective termination of the insur- 
gency and of its support efforts. 


159,789 

AD-A237 525/1/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Approach to Completing a Senior Officer Oral His- 
tory. 

Study project. 

R. P. Reddy. 5 Apr 91, 36p 


The Military History institute’s Senior Officer Oral His- 
tory Program is an essential component of the Army’s 
efforts to capture and record our history. Its objective 
is to use student officers assigned to the US Army War 
College to interview all retired lieutenant generals and 
general several years after they have retired. These 
documents, as well as official records and various ac- 
counts of historically significant events, provide a very 
rich and complete account of the past. This paper de- 
scribes, from the perspective of a student officer, the 
various steps associated with completing a Senior Offi- 
cer Oral History. It is hoped that the document will 
assist future students who become involved in the pro- 
gram. The paper focuses on the importance of re- 
search into the subject officer’s military career, the im- 
portance of an outline which is a key document for 
communicating proposed ideas to the subject officer, 
and some innovative ways to employ computer tech- 
nology in completing the final product. The paper has 
appended to it an outline as well as the question set 
which was used in the process of completing a Senior 
Officer Oral History. 


159,790 

AD-A237 609/3/GAR 

RAND Corp., Santa Monica, CA. 
Impact of Missile Proliferation on U.S. Power Pro- 
lection Capabilities. 

nterim rept. 

D. S. Rubenson, and A. Slomovic. Jun 90, 45p Rept 
no. RAND/R-2985-A/OSD 

Contract MDA903-91-C-0006 


The growth in the numbers and capabilities of ballistic 
missiles outside Central Europe implies that non-nu- 
clear ballistic missile threats, especially in combination 
with the growing capacity to produce chemical weap- 
ons, may pose an increasing threat to fixed U.S. over- 
seas facilities and U.S. forces on rapid deployment 
missions. This note addresses the proliferation of bal- 
listic missiles with conventional warheads, including 
chemical warheads. Examining current ballistic missile 
arsenals reveals that they consist largely of inaccu- 
rate, ——e missiles, located mostly in North 
Africa and the Middle East. However, raphically 
diverse countries are developing new missile with im- 
proved ranges and capabilities, and this note dis- 
cusses the damage that can be inflicted by ballistic 
missiles armed with conventional munitions. Finally, it 
considers the chemical threat, demonstrating a corre- 
lation between countries that own ballistic missiles and 
countries seeking to develop a chemical weapons ca- 
pability. Analysis shows that using even today’s ballis- 
tic missile systems with chemical weapons could rep- 
resent a major military threat for which the United 
States is relatively unprepared. Furthermore, the ap- 
proaches for counteracting the chemical threat that 
are effective in Central Europe must be reevaluated 
and adjusted for the environment faced by U.S. forces 
in other areas of the world. 
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AD-A237 610/1/GAR PC A03/MF A01 
RAND Corp., Santa Monica, CA. 

Low Countries’ NATO Policy: The Next Five Years. 
Interim rept. 

R. A. Bitzinger. Feb 90, 43p Rept no. RAND/R-2956- 
AF 


Contract F49620-86-C-0008 


This is one of a series of seven RAND Notes written as 
part of the a on Theater Nuclear Deterrence after 
the INF Treaty, sponsored by the U.S. Air Force 
Europe, analyzing the potential alternative short-run 
NATO policies of major member nations. This note ex- 
plores the near-term future of Belgian and Dutch secu- 
rity policy, particularly as it affects the Western alli- 
ance. It examines the domestic environment in which 
the Low Countries’ NATO policy is formulated and the 
reasons the security consensus in these countries is 





currently in transition. It also looks at the state of the 
Belgian and Dutch defense efforts. Finally, the note 
postulates on the Low Countries’ NATO policies over 
the next five years, arguing that arms control, detente, 
and a declining defense iyorny should increasingly 
characterize Belgian and Dutch security policy over 
the short run. Furthermore, these characteristics of se- 
Curity will likely remain intact, no matter what changes 
occur in Soviet or other NATO countries’ security poli- 
cies or in the domestic political situation. 


159,792 

AD-A237 618/4/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

CATF, CWC, and Amphibious Doctrine. 

Study project. 

L. Harris. 4 Apr 91, 43p 


One of the most complex aspects of amphibious oper- 
ations is the command and control of such multi-serv- 
ice, multienvironment activities. The means to accom- 
plish this aspect of amphibious operations is the 
center of debate among both Navy and Marine Corps 
leaders. Current amphibious doctrine, as reflected in 
JCS Pub 3-02, evolved in the years between the two 
world wars and from the epic campaigns of World War 
Il and Korea. Proponents claim this doctrine is time 
tested and written in the blood of those who fought in 
those battles. During non-amphibious fleet operations, 
today’s Navy uses the Composite Warfare Command- 
er (CWC) concept outlined in Naval Warfare Publica- 
tion 10-1. Efforts are underway to combine these con- 
cepts to establish a viable doctrine for use in the future 
amphibious operations. This paper examines the as- 
signment of CATF to amphibious operations as well as 
the Navy’s existing and proposed command and con- 
trol concepts. The premise of the paper is that com- 
mand and control in amphibious operations can be 
carried out using existing procedures. Amphibious doc- 
a is sound, and it is compatible with the CWC con- 
cept. 


159,793 

AD-A237 625/9/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 
Horse-Mounted Troops in Low intensity Conflict. 
Individual study project. 

P. W. Onoszko. Jun 91, 31p 


This paper argues for the development of a horse- 
mounted capability within US Special Operations 
Forces to support the conduct of counter insurgency 
operations. Horse-mounted troops are an asset that 
cannot be ignored given the likelihood that the US will 
be involved in assisting friendly governments combat- 
ing insurgencies to some degree into the next century. 
Horse-mounted troops provide the capabilities of: Mo- 
bility; Surprise; Security; Intimidation. Several recent 
historical examples of the effective use of horse- 
mounted troops in a counter insurgency role are pre- 
sented and discussed. The operational concept calls 
for ‘Horse Qualified’ teams within the special forces 
structure capable of providing advice and assistance 
to host government forces. The horses utilized would 
be locally obtained in the area involved. Other than for 
training and proficiency maintenance, no horse-mount- 
ed establishment in CONUS is envisioned. 


159,794 

AD-A237 638/2/GAR PC A04/MF A01 

RAND Corp., Santa Monica, CA. 

Implementing the Battle Command Training Pro- 
ram. 

interim rept. 

J. P. Kahan, D. R. Worley, S. M. Holroyd, L. C. 

Pleger, and C. Stasz. Aug 89, 70p Rept no. RAND/ 

R-3816-A 

Contract MDA903-91-C-0006 


This report presents the results of a RAND study ex- 
amining the implementation of the U.S. Army’s Battle 
Command Training Program (BCTP), which consists of 
three phases: a five-day Battle Seminar of workshops 
and decision exercises, a week-long computer-driven 
command post exercise (called the WarFighter Exer- 
cise) three to six months after the seminar, and a take- 
home Sustainment Exercise four to six months after 
the WarFighter Exercise. The report examines the 
BCTP based on the common understanding between 
the BCTP and its clients about its purposes, methods, 
and evaluation criteria, and on the data collection and 
analysis strategies required of the BCTP to provide 
feedback to client units and to higher-echelon doctri- 
nal and readiness agencies. The authors make recom- 
mendations designed to increase the BCTP’s ability to 
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improve Army training both in terms of short-term 
issues of individual division readiness and long-term 
issues of higher-echelon command and control. 


159,795 

AD-A237 687/9/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Revisionist View of Nation Assistance in Africa. 
Individual study project. 

J. P. Basilotto. 5 Apr 91, 40p 


The purpose of this examination is to reach a conclu- 
sion as to the value of nation assistance in Africa as an 
instrument of strategic policy. Recent developments in 
the Soviet Union and Europe have markedly changed 
the international landscape. As the international 
system changes so will the nature of the threat to the 
United States’ interests. Future threats to national se- 
Curity will increasingly emanate from economic and de- 
mographic issues in addition to political or ideological 
differences. The principal role of the military will be to 
prevent and limit conflict and project power to the 
points of influence to thwart threats to peace. Security 
assistance in the form of economic and military aid has 
long been considered an indispensable means of nur- 
turing relations with other nations. This study seeks to 
examine the benefits of security assistance, more spe- 
Cifically--nation assistance--as a means to counter the 
threat to world stability. Africa is the author's backdrop 
because it may well be the most dynamic region in the 
world during the coming years. Additionally, the author 
evaluates The U.S. Army Corps of Engineers’ role as 
the principal provider of nation assistance. The au- 
thor’s proposed changes provide a frame work for im- 
proved identification, selection, and execution of 
nation assistance programs. 


159,796 

AD-A237 689/5/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Dual Functions of the Indonesian Armed Forces. 
Individual study project. 

R. Mokoginta. 1 Apr 91, 41p 


Since its foundation the Indonesian Armed Forces 
(IAF) have regarded themselves as a political and as a 
military force. Lacking professional training and low in 
modern armaments, Indonesian resistance took the 
form of guerrilla warfare in which there was no clear 
boundary between military and civilian life. They were 
organized into politically aligned irregular units as well 
as regular army forces and military leaders performed 
political functions as well as military role. The IAF 
molded the youths from the former Dutch Colonial 
Army (KNIL), the Japanese trained (PETA) and those 
who had taken up arms in the irregular units (LASKAR) 
to become the Armed Forces Founding Fathers with 
differences in background and intention. The national- 
ist movements in that period also molded the way of 
thinking of the founding fathers who in the future justi- 
fied their continuing role in the political arena. The mili- 
tary claimed their right to continuous representation in 
the government, legislature and administration. At a 
seminar in 1965 the army produced a doctrine that de- 
clared the IAF had a dual function role both as a Mili- 
tary Force and as a Social-Political Force. 


159,797 

AD-A237 690/3/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Nation Building: The Army Aviation Contribution. 
Final rept. 

R. D. Thomas. 7 May 91, 33p 


The national security strategy involves an expanded 
national defense mission that includes peacetime op- 
erations to improve and promote stability in foreign 
countries. The cornerstone document of US Army doc- 
trine is Airland Battle-Future (ALBF). Nation assistance 
is defined in ALBF as the mission of assisting a Host 
Nation (HN) in its efforts to restructure, reinforce, or 
rebuild its formal and informal institutions. Nation build- 
ing operations contribute to stability in foreign coun- 
tries thereby enhancing US national security. This 
paper will discuss the contribution that Army aviation 
can make to nation assistance operations, provide 
principles for integrating army aviation into emerging 
ALBF nation assistance doctrine, and propose recom- 
mendations that when implemented can assist host 
nation governments in the development of their inter- 
nal army aviation organizations. The discussion in this 
paper will focus on the need for US nation assistance 
forces to assist host nation countries in Central Amer- 
ica to develop internal aviation organizations that can 
be used in dual roles to support nation building initia- 
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tives. The intent of the paper is to suggest that US 
Army aviation should perform nation assistance oper- 
ations in concert with other US military forces and in 
participation with the forces of the host nation. 


159,798 
AD-A237 692/9/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 
Future U.S. Military Strategy: The Need for a Stand- 
ing Joint Task Force. 
Individual study project. 
J. R. Helmly. 5 Apr 91, 52p 
As the United States goes about restructuring its mili- 
tary forces to provide military security in a volatile, un- 
settled strategic environment, it must do so with signifi- 
cantly reduced resources within an environment of 
— uncertainty. In reviewing the emerging National 
ilitary Strategy, the reliance on ‘contingency forces’ 
capable of rapid power projection to meet unexpected 
threats is emphasized. But these forces and their ca- 
pabilities are not viewed holistically, rather they are 
viewed and defined parochially, service lines. 
Forming them into a composite whole is lacking. In 
structuring contingency forces envisioned in the future 
military strategy we should recognize first battle and 
historical experiences and organize these forces into a 
standing JTF. This JTF would provide the dedicated 
focus and direction so important to preparing these 
contingency forces to fight and win on the lethal, dy- 
namic battlefields of tomorrow anywhere in the worid. 
The JTF could be employed under a regional com- 
mander (CINC) or directly under the National Com- 
mand Authority if warranted. Further, it would be capa- 
ble of being tailored to meet the unique characteristics 
of a developing contingency and could serve as an in- 
dependent force or as the lead element of a larger 
force, if required, to deal with a major regional contin- 
gency. 


159,799 

AD-A237 693/7/GAR PC A03/MF A01 
RAND Corp., Santa Monica, CA. 

Scandinavian NATO Policy: The Next Five Years. 
Interim rept. 

J. Lund. May 90, 49p Rept no. RAND/N-2957-AF 
Contract F49620-86-C-0008 


Based on reports from the Foreign Broadcast Informa- 
tion Service, this Note assesses the future of Danish 
and Norwegian security policies and the probable in- 
ternal and external factors that will influence them. In 
the next five years, Danish politics will be marked by 
instability as rapid disarmament and tension reduction 
are pursued. The somewhat more stable Norwegian 
political environment is also entering a period of uncer- 
tainty. However, the weakening of centrism in Norwe- 
gian politics should not undermine a traditional con- 
cern for arms control and reduced tensions in Europe. 
While neither Scandinavian nation is expected to take 
a leading role in the NATO policy debate, they will 
make clear their opposition to the modernization or ex- 
pansion of nuclear forces. Although both Norway and 
Denmark may turn their attention increasingly toward 
regional or Nordic solutions, the importance of their 
sea-lanes to U.S. maritime interests will ensure a con- 
tinued U.S. commitment to maintaining some form of 
security relationship with them. 


159,800 
AD-A237 764/6/GAR PC A07/MF A02 
Army War Coll. Strategic Studies Inst., Carlisle Bar- 
Commaiape Pend nd the Drug W 

mpaign Planning ai ar. 
M. O iieoer and W. W. Mendel. Feb 91, 134p 
Original contains color plates: All DTIC and NTIS re- 
productions will be in black and white. 


No abstract available. 


159,801 
AD-A237 770/3/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 
Singlaub Affair: Major General John K. Singlaub 
and the Carter Administration - Showdown on 
Study project. 

itudy proj 
J. A. Valersky. 6 May 91, 34p 


President Jimmy Carter entered the White House with 
a number of —— pledges, one of which was to 
return all U.S. ground forces from Korea over a four to 
five year period. Korea also formed one of the Carter 
Administration’s first tests of a human-rights based for- 
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eign policy, for the Park regime was notorious for its 
repressive rule. Major General Singlaub, then Chief of 
Staff of U.S. Forces, Korea, disagreed with the conclu- 
sion of the administration that forces could be with- 
drawn without the risk of war and was so quoted in the 
press just days before actual drawdown negotiations 
began. A train of events ensued which saw both the 
ultimate failure of President Carter to achieve a troop 
withdrawal or to influence the internal policies of the 
Park regime, and the dismissal of Maj. Gen. Singlaub 
from his position as Chief of Staff. A description of the 
events leading to Singlaub’s dismissal and eventual re- 
tirement are presented, and the rationale for his action 
is analyzed. The Singlaub Affair demonstrate the diffi- 
culty of distinguishing ethical or moral positions estab- 
lished at personal risk - where individual choose to 
shape the course of events through deliberate action - 
and those instances where events take their own 
course and individuals are swept along by - in the final 
analysis - personal flaws. 


159,802 

AD-A237 772/9/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Fire Support: 1995 and Beyond. 

Study project. 

R. L. Brown. 5 Apr 91, 41p 


Tremendous changes in the threat and world politics in 
the early 1990s dictate that issues surrounding our Fire 
Support systems and structure be critically examined 
to ensure they can continue to meet our worldwide 
contingencies. This study will examine the current ap- 
plication of Fire Support within the U.S. Army and rec- 
ommend doctrinal and structural issues needing reso- 
lution to facilitate successful future evolution. Modern 
technology, geopolitical conditions, and evolving doc- 
trine of AirLand Battle-Future indicate broadening 
roles and changing emphasis for Fire Support. At the 
same time, our Army will undergo substantial reduc- 
tions in size and funds. The proper reshaping of our 
Fire Support capabilities--while maintaining their viabil- 
ity, expandability, and lethality--is the Field Artillery’s 
greatest challenge. 


159,803 

AD-A237 773/7/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Attack Helicopter Operations: Art or Science. 
Study project. 

J. Callen. 13 May 91, 35p 


Attack helicopter units provide unmatchable respon- 
siveness to the ground commander. As a result, there 
is a great tendency to throw them into battle with little 
or no planning. This reduces attack helicopter effec- 
tiveness and increases their vulnerability. Synchroni- 
zation is key to the success of attack helicopter en- 
gagements. The attack battalion commander must 
synchronize the effort of his helicopters with artillery, 
close-air support and electronic warfare measures. 
Synchronization rarely occurs during execution without 
detailed prior planning. This study outlines a process 
for planning an attack helicopter engagement. Mission 
analysis, intelligence preparation of the battlefield, 
threat templates, weapon’s capability/vuinerability 
analysis and battlefield calculus are all tools that the 
commander can use to —— attack helicopters 
and combat multipliers on the battlefield. Used togeth- 
er, they provide a methodology for wargaming an 
attack helicopter engagement to determine the best 
use of all the combat and combat support systems that 
can be brought to bear on a target. The result is a syn- 
chronization of effort in time, space and task to 
produce maximun combat power. 


159,804 

AD-A237 799/2/GAR PC A03/MF A01 
Army Research Inst. for the Behavioral and Social Sci- 
ences, Alexandria, VA. 

Assessment of the Operations Planning Tools 
(ort) during a Division-Level Command Post Ex- 
ercise. 


Final rept. Sep 90-Feb 91. 
J. J. Fallesen. Apr 91, 47p Rept no. ARI-RR-1591 


This —_ documents the findings of an assessment 
of the Operations Planning Tools (OPT) during a com- 
mand post exercise. The OPT prototype was devel- 
oped to identify soldier-based requirements for tactical 
planning aids. OPT was designed to provide support 
for battlefield visualization, wargaming estimates, and 
information management. For the assessment, OPT 
was set up in the planning cell of a permanent exercise 
facility of a National Guard division headquarters. Be- 
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cause there was no time for training on OPT before the 
exercise, contractor personnel operated OPT at the di- 
rection of the plans staff. Data were collected by ob- 
serving the plans staff <p their duties and from 
post-exercise surveys. OPT was used throughout the 
weekend exercise and received favorable comments 
from all respondents. The assessment prompted ideas 
for improvement in OPT, including the need to regulate 
attrition and for a rapid capability to designate multiple 
units in wargaming interaction. The assessment also 
demonstrated the need to have established proce- 
dures for using decision aids in the context of the 
normal operating environment. 


159,805 

AD-A237 809/9/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

AC/RC Force Integration. 

Study — 

R. A. Eggers. 1 May 91, 30p 

Active Component (AC) and Reserve Components 
(RC) Force Integration is critical in today’s Total Army. 
The Army of soldiers, Active and Reserve, exists to 
play a key role in deterring aggression, and if that fails, 
to fight and win on the battlefield. This study starts with 
a look at the initiation of the Total Force policy and 
then on to the CAPSTONE program of today. The 
study then discusses statutes governing command 
and control issues. The essence of the study is a de- 
tailed analysis of a Reserve COSCOM comprising 247 
subordinate units equally divided among the three 
Components. These units are located in 37 states, 
commanded by 15 state governors and 5 CONUSAs. 
The study focuses on the question, is the force struc- 
ture conducive to training as the Army intends to fight. 
The conclusions are varied and among them are: war- 
time commanders are not assuming responsibility for 
their CAPSTONE units, peacetime requirements are 
distracting from wartime mission, and there are numer- 
ous unresolved training challenges. The study closes 
by recommending new peacetime command and con- 
trol arrangements, increasing the involvement of the 
wartime chain of command, and the introduction of a 
new training initiative. 


159,806 

AD-A237 855/2/GAR PC A03/MF A01 
Advisory Group for memapere Research and Develop- 
ment, Neuilly-sur-Seine (France). 

Mission Planning Systems for Tactical Aircraft 
(Pre-Flight and In-Flight) (Systemes de Planifica- 
tion des Missions pour Avions Tactiques (Avant 
Vol et en —— 

May 91, 50p Rept no. AGARD-AR-26 

Preface in English and French. 


The concept of planning a mission for a military aircraft 
is — as old and well established as that of the 
military aircraft itself, but until recently the methodolo- 
py and technology associated with mission planning 

ad received only limited attention from scientists and 
engineers. The last few years have, however, seen a 
marked increase in the attention given to mission plan- 
ning both by the users, who are demanding improved 
facilities, and by the suppliers, who are able to provide 
increasingly more capable systems. As a result, the air 
forces of many of the NATO countries are procuring 
new and advanced mission planning systems that 
— — far in advance of those previously 
available. 
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N91-25750/1/GAR PC A04/MF A01 
Advisory Group for ty. woe Research and Develop- 
ment, Neuilly-sur-Seine (France). 

Mission Planning Systems for Tactical Aircraft 
(Pre-Flight and ot a3 

cMay 91, 51p AGARD-AR-296, ISBN-92-835-0615-4 
Original contains color illustrations. 


The concept of planning a mission for a military aircraft 
is mage as old and well established as that of the 
military aircraft itself, but until recently the methodolo- 
gy and technology associated with mission planning 
had received only limited attention from scientists and 
engineers. The last few years have, however, seen a 
marked increase in the attention given to mission plan- 
ning both by the users, who are demanding improved 
facilities, and by the suppliers, who are able to provide 
increasingly more capable systems. As a result, the air 
forces of many of the NATO countries are procuring 
new and advanced mission planning systems that 
poe _— far in advance of those previously 
available. 
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PB91-215905/GAR PC A06/MF A02 
Decision Science Consortium, Inc., Reston, VA. 
Biological Rhythms and Shift Work. Military Appli- 
cations of Circadian Rhythm Principles. 

Draft rept. (Final). 

K. S. Hull. 18 May 90, 103p 

See also PB91-215939, PB91-215947 and PB91- 
215954. Sponsored by Office of Technology Assess- 
ment, Washington, DC. 


The paper discusses military operations and applica- 
tions as they are affected by the biological rhythm dis- 
ruption of personnel. Discussions include disruption of 
biological rhythms, stress interactions, and military op- 
erations involving circadian disruptions. In addition, cir- 
cadian disruption-induced performance decrements 
are discussed, as are intervention strategies from the 
viewpoint of all armed services. Finally, research and 
technology prospects are reviewed. 
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PB91-800938/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 

Robots for Hazardous Duties: Military, Space, and 
Nuclear Facility Applications. a 1987-Sep- 
tember 1991 (Citations from the NTIS Database). 
Rept. for Jan 87-Sep 91. 

Aug 91, 54p 

Supersedes PB90-851452. 


The bibliography contains citations concerning the 
design and application of robots used in place of 
humans where the environment could be hazardous. 
Military applications include autonomous land vehi- 
cles, robotic howitzers, and battlefield support oper- 
ations. Space operations include docking, mainte- 
nance, and mission support, both intra-vehicular and 
extra-vehicular activities. Nuclear applications include 
operations within the containment vessel, radioactive 
waste operations, fueling operations, and plant securi- 
ty. Many of the articles reference control techniques 
and the use of expert systems in robotic operations. 
Applications involving industrial manufacturing, walk- 
ng robots, and robot welding are cited in other pub- 
lished searches in the series. (Contains 172 citations 
with title list and subject index.) 


Nuclear Warfare 
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AD-A237 194/6/GAR PC A07/MF A02 
Naval Postgraduate School, Monterey, CA. 

Triad or Dyad for the 1990’s: A Balance of Reality. 
Master’s thesis. 

T. D. Klepper. Jun 90, 143p 


As the United States enters the 1990s, it is essential to 
review the — and policies for our force struc- 
tures. This thesis focuses its discussion on future force 
structures for the strategic nuclear forces. The U.S. 
strategic nuclear force structure has been predicated 
on the concept of a Triad, which consists of three legs, 
referred to as land-based, sea-based, and manned 
bombers. Each of the legs consists of separate com- 
ponents. Understanding the tradition of the United 
States strategic deterrent being predicated on the 
Triad concept, it is concluded that with the changing 
international environment and the declaratory state- 
ments for continuing to decrease the Defense budget, 
a new and realistic review of the factors for determin- 
ing a strategic nuclear force should be researched. 
Therefore, this thesis reviews and analyzes the five 
factors which may contribute to the formulation of a 
realistic policy for the 1990s with regard to United 
States strategic nuclear forces. The final results of the 
research indicate that a policy review of the strategic 
nuclear Triad should be conducted to meet the chal- 
lenges and realities of the 1990s and the 21st Century. 


159,811 


AD-A237 351/2/GAR PC A03/MF A01 
Science Applications International Corp., Alexandria, 
VA. 





Damage Expectancy Uncertainties for Deep 
Buried Targets. ‘4 
Technical rept. 1 Jan-10 Jul 89. 

S. C. Wright. Jul 91, 36p DNA-TR-89-163 

Contract DNA001-86-C-0024 


This targeting uncertainties methodology quantifies 
the effect of systematic errors on the targeting predic- 
tion measure damage expectancy. The methodology, 
developed specifically to support the SEPW Phase 2 
Study, evaluates and ranks the effect of uncertainties 
for applications involving a single buried target and a 
single earth penetrating weapon. This methodology 
models the penetration of the EPW, the ground shock 
environment, and the probability of damage to the un- 
derground target. Potential error sources treated in the 
methodology are impact velocity, geology, depth of 
burst, target hardness, ground shock prediction model, 
ground shock depth-to-effect, weapon aiming accura- 
cy, distance damage prediction model, and target 
depth, location and size. The methodology makes 
minimal use of assumed distributions and Monte Carlo 
techniques; instead it uses three points to describe the 
inherent dispersion for all but one error source. The 
values are sorted and used to define a distribution for 
DE. In addition, and analysis of variance technique is 
used to calculate the relative contributions of each 
error source to the uncertainty in DE. The added bene- 
fit of ranking the error sources in terms of their contri- 
bution to the uncertainty in DE can provide insight into 
deeply buried targeting problems. 


159,812 

AD-A237 387/6/GAR PC A04/MF A01 
Fraunhofer-Geselischaft zur Foerderun der 
Angewandten Forschung e.V., Freiburg im Breisgau 
(Germany, F.R.). 

HOB Curves for 0.5-g NP Charges. 

Technical rept. 2 Aug 88-2 Dec 90. 

H. Reichenbach, and A. Kuhl. Jun 91, 52p DNA-TR- 
90-223 

Contract DNA001-88-C-0125 

Prepared in cooperation with R and D Associates, Los 
Angeles, CA. 


Experiments are described on the reflection of spheri- 
cal blast waves from planar surfaces. The blast waves 
were created by the detonation of 0.5-g spherical 
charges of Nitropenta. The scale of the experiments 
was about 1/1000 fo kiloton. A parametric series of 
height of burst (HOB) experiments were conducted 
over hydrodynamically smooth and rough surfaces. 
Peak pressure measurements were used to construct 
isobaric HOB curves. The experimental HOB curves 
were significantly below those based on the von Neu- 
mann two-shock theory in the transition region be- 
tween regular and Mach reflection. This effect su- 
presses the extended knees in the HOB curves in the 
low pressure regime (Delta p < or = 1 bar). This trend 
was confirmed by comparison with data from large 
scale field tests. 


159,813 

AD-A237 600/2/GAR PC A07/MF A02 
Naval Postgraduate School, Monterey, CA. 

_— Nordic Nuclear Weapon Free Zone Propos- 
al. 
Master’s thesis. 

C. A. Lumsden. Jun 90, 130p 


This thesis examines the Soviet proposal and its rami- 
fications for the United States and the West. The cen- 
tral theme running through each Soviet proposal has 
been removal of American nuclear guarantees. Pres- 
ervation of US national security interests and hence 
US ability to extend its forward defense would be 
gravely threatened by such a NWFZ. However, unilat- 
eral agreement on a NWFZ is unlikely by the anticipat- 
ed members of the Nordic NWFZ the US, USSR, Den- 
mark, Norway, Finland, Iceland, Greenland, and 
Sweden. The US has military installations in Iceland 
and Greenland and banning of nuclear weapons 
during wartime is inconceivable. The question then 
arises as to which nation or groups of nations will 
dominate and which will acquiesce. Inevitably the 
debate breaks down to a tug of war between the two 
superpowers. It is really the politics surrounding the 
nuclear weapons that is the heart of the nuclear-free- 
zone debate. Changing world politics demand that the 
West develop a unified strategy toward the USSR. 
Through NATO it must preserve its vital economic po- 
litical and military objectives in the Northern Flank. 
Flexible naval forces and strong political and econom- 
ic ties to the governments of the nations bordering the 
Baltic are essential. Strong NATO naval forces operat- 


ing in the Baltic Sea must be seen as guarantors of the 
West's strategic aims and interests. A Nordic NWFZ 
would prevent this. 


159,814 

AD-A237 688/7/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Utility of Tactical Nuclear Weapons se 1990 
Conventional Forces Europe Reduction Agree- 
ment. 

Final rept. 

A. J. Keating. 29 Apr 91, 47p 


Not so long ago, the world was changing rapidly, the 
Cold War faded. At least one arms agreement, the In- 
termediate Nuclear Forces (INF) Treaty, which re- 
duced the U.S. Pershing II and the Russian SS-21’s 
missiles in the European theater, was in place. Then 
the euphoria evaporated. The Kremlin hardliners re- 

jained power and balked at signing a Conventional 

‘orces Europe (CFE) agreement - a treaty which only 
a year ago would have reduced to approximate parity 
the size of United States and Soviet Forces in Europe. 
Was America ready for this new Soviet challenge. 
Thankfully the answer is still yes. The United States 
continues to maintain its Nuclear Triad -- land, sea and 
air deliverable nuclear weapons system’s. On the Eu- 
ropean battlefield the U.S. maintains the ability to de- 
liver tactical nuclear weapons to overcome the Rus- 
sian Army’s numerical advantage and remain respon- 
sive to the ground commander. All of this should give 
Kremlin hardliners (strict communist power brokers, 
primarily in the military and KGB) reason to pause. 
Given the reemergence of hostile Soviet leaders, this 
paper addresses the future need for land based Thea- 
ter Army delivered tactical nuclear weapons in the Eu- 
ropean Theater and within Regional Theaters. It also, 
analyzes regional powers, indicating how they might 
influence nuclear strategy in a world where the Soviet 
Union may well be moving away from us again. 


159,815 

DE91013984/GAR PC A04/MF A01 
Lawrence Livermore National Lab., CA. 

Bikini, Enewetak, and Rongelap Marshallese, and 
United States nuclear weapons testing in the Mar- 
shail Islands: A bibliography. 

ry 

W. L. Robison, V. Schultz, and S. C. Schultz. Apr 91, 
67p UCRL-ID-105719 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


A considerable literature exists on the Bikini, Enewe- 
tak, and Rongelap Marshallese and their atolls; how- 
ever, this literature consists of a large number of gov- 
ernmental documents that are relatively unknown and 
difficult to locate. This is particularly true of the docu- 
ments of the Trust Territory of the Pacific Islands and 
those related to nuclear weapons testing in the Mar- 
shall Islands. Because a comprehensive bibliography 
on the impact of nuclear weapons testing on the Mar- 
shallese and their atolls does not exist, the preparation 
of a bibliography that includes sufficient information to 
locate all types of reports seems justified. Primary 
sources of information in preparing this bibliography 
were bibliographies on Oceania, citations in published 
papers, CIS Index and Abstracts, Monthly way by 
United States Government Publications, Nuclear Sci- 
ence Abstracts, Energy Research Abstracts, numer- 
ous bibliographies on radiation ecology, and —_ 
tions by many individuals whom we contacted. One 
goal in this bibliography is to include complete docu- 
mentation of the source of congressional reports and 
other government-related publications. In addition, 
page numbers for material in this bibliography are pro- 
vided in parentheses when the subject matter of a 
book or document is not restricted to nuclear weapons 
testing in the Marshall Islands. 


159,816 

DE91014111/GAR PC A04/MF A01 
Lawrence Livermore National Lab., CA. 

Bikini, Enewetak, and Rongelap Marshallese, and 
United States nuclear weapons testing in the Mar- 
shall Islands: A bibliography. Revision 1. 
Bibliography. i 

V. Schultz, S. C. Schultz, and W. L. Robison. May 
91, 68p UCRL-ID-105719-Rev.1 

Contract W-7405-ENG-48 : 
Sponsored by Department of Energy, Washington, DC. 


A considerable literature exists on the Bikini, Enewe- 
tak, and Rongelap Marshallese and their atolis; how- 
ever, this literature consists of a large number of gov- 
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ernmental documents that are relatively unknown and 
difficult to locate. This is particularly true of the docu- 
ments of the Trust Territory of the Pacific Islands and 
those related to nuclear weapons testing in the Mar- 
shall Islands. Because a comprehensive bibliography 
on the impact of nuclear weapons testing on the Mar- 
shallese and their atolls does not exist, the preparation 
of a bibliography that includes sufficient information to 
locate all types of reports seems justified. This docu- 
ment is the bibliography. 
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AD-A237 655/6/GAR PC A08/MF A02 
Wackenhut Applied Technologies Center, Fairfax, VA. 
Evaluation and Systems integration of Physical 
Security Barrier Systems. 

Final rept. Sep 90-May 91. 

C. F. Buck, C. A. Dye, C. Hey, and V. Lupo. 30 May 
91, 165p 

Contract DAAK70-88-D-0015 


This study of physical security barrier systems encom- 
passed a review of existing barrier systems, an analy- 
sis of the requirements for barrier components within a 
physical security system, identification of shortcom- 
ings, and development of potential R_ and D program 
areas to address those deficiencies. The objective of 
this effort was to identify barrier components needed 
to provide adequate physical security systems for se- 
curing and protecting US military personnel and equip- 
ment. To present an overview of military physical secu- 
rity barrier requirements to the community, to develop 
an understanding of the current state of the art for bar- 
rier components and systems, and to solicit ideas on 
how technology developed in the civilian sector might 
be applied to the military requirements, a survey/ques- 
tionnaire for industry was prepared and distributed. As 
an integral part to the development of an action plan 
for overcoming deficiencies in current physical security 
barrier systems, a brainstorming session was held with 
selected Government representatives expert in the 
field of barrier systems. Supporting analyses prioritized 
and developed potential program efforts for the result- 
ing recommended DOD Barrier Applications System 
Plan of Action. Prioritized order for barrier program 
areas within the Plan of Action, include (1) Forced 
Entry, (2) Vehicle Approach, (3) Explosives, (4) Ballis- 
tics, and (5) Aerial Approach. 


159,818 


DE91013577/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Portable, Reconfigurable Line Sensor (PRLS) for 


ment applications. 
M. L. Christiansen. 1991, 18p SAND-91-0318C, 
CONF-9106198-1 
Contract ACO04-76DP00789 
1991 American Defense Preparedness Association 
(ADPA) government-industry technical symposium on 
security technology, Norfolk, VA (USA), 11-13 Jun 
1991. Sponsored by Department of Energy, Washing- 
ton, DC. 
U.S. Sales Only. 


Sensors and security systems that can be rapidly de- 
ployed are being sought by many different military, 
government, and commercial organizations. The Port- 
able, Reconfigurable Line Sensor (PRLS) is a rapidly- 
deployable, bistatic, pulse-Doppler radar sensor. The 
PRLS has been designed to protect high value assets 
on a temporary or semi-permanent basis and can be 
deployed to establish a secure perimeter around an 
asset in approximately five minutes. The PRLS has 
many unique capabilities that are not presently avail- 
able in commercial microwave sensor systems. Align- 
ment of transmitter and receiver is not required, no 
offset distance is required, and the units are self-pro- 
tecting. The PRLS can operate on batteries or from ac 
power, and it includes an rf alarm data link to commu- 
nicate intrusion alarms. These capabilities combine to 
make the PRLS very promising for use in rapid-deploy- 
ment, high-security operations. 5 figs. 
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AD-A237 233/2/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 

Effects of Migration and Training on Post-Service 
Earnings of All-Volunteer Force Veterans. 

Master’s thesis. 

K. J. Anderson. Jun 90, 60p 


This thesis investigated the effects of migration on the 
post-service earnings of 21-to-27 year old veterans 
from the All-Volunteer Force Era. The National Longi- 
tudinal Survey of Labor Market Experience, Youth 
Cohort, years 1979 to 1984, was used as the source of 
data. The effects of migration by veterans and civilians 
between states and counties were studied using 
human capital theory. Additionally, this thesis investi- 
gated the effects of different branches of service and 
military training (both formal and on-the-job training) on 
post-service civilian earnings. When military experi- 
ence was characterized with a single dummy variable, 
veterans incurred approximately a five percent earn- 
ings penalty for their military service. However, migra- 
tion between states by veterans was found to increase 
post-service earnings by nearly ten percent. When the 
veterans’ military experience was characterized by 
branch of service and the amount of formal and on- 
the-job training, no penalty was associated with mili- 
tary service. Veterans who served in the Air Force re- 
ceived a 1.0 to 1.2 percent earnings premium for each 
week of formal training they received. 


159,820 

AD-A237 243/1/GAR PC A09/MF A02 

Battelle Columbus Labs., Research Triangle Park, NC. 
nizational Downsizing: individual and Organi- 

pen | Implications and Recommendations for 


Final rept. Jul 90-Mar 91. 

S. W. Kozlowski, G. T. Chao, E. M. Smith, J. A. 
Heglund, and P. M. Walz. Jun 91, 178p ARI-TR-929 
Contract DAALO3-86-D-0001 

Prepared in cooperation with Michigan State Univ. 


For this report, a review of the organizational literature 
was conducted to compile current research and ap- 
plied knowledge relevant to personnel or work force 
reductions. The review was performed to develop a 
reference resource for managing U.S. Army force re- 
ductions. More than 300 case, research, conceptual, 
and prescriptive sources were examined and a con- 
ceptual framework was developed. Major topics in- 
clude (1) environmental constraints, organizational re- 
trenchment, and targets of downsizing; (2) downsizing 
strategies; and (3) transition management, and inter- 
vention processes. Following the review, researchers 
identified issues encountered during previous U.S. 
Army demobilizations. Finally, recommendations were 
developed that considered important themes from the 
organizational literature, tempered by the unique re- 
quirements pertinent to U.S. Army force reductions. 


159,821 


AD-A237 314/0/GAR PC A03/MF A01 
Army Recruiting Command, Fort Sheridan, IL. 

pe oe ee yer a the U.S. _— = ae 
a lomen in Career Managemen’ is 's 

71, 76, 77, and 94. . , 
Final rept. Feb-May 91. 

- E. Galing. May 91, 41p Rept no. USAREC-SR-91- 


This study examines why minorities and women are 
migrating into four Career Management Fields (CMFs): 
71-Administration, tern! 77-Petroleum and 
Water, and 94-Food Service. These CMFs have a dis- 
proportionate percentage of minorities and women rel- 
ative to other Army specialties. The Recruiting Com- 
mand was researched for any inherent bias which 
might be directing minorities and women into these 
skill areas. Youth attitudes pertaining to work prefer- 
ence and military service were scrutinized to deter- 
mine if minorities and/or women are predisposed to 
these CMFs. It was found that the Recruiting Com- 
mand is not encouraging minorities and women to 
enter these particular specialties. Also, research indi- 
cates that minorities score lower on the Armed Serv- 
ices Vocational Aptitude Battery (ASVAB) test. The 
low ASVAB score requirements of the 4 CMFs coupled 
with the apparent predisposition of many minorities 
and/or women to enlist for these types of jobs are the 
primary reasons for over-representation. 


222 VOL. 91, No. 21 


159,822 

AD-A237 380/1/GAR PC A06/MF A02 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Study to Identify the Determinants of Patient Sat- 
isfaction at Martin Army Community Hospital 
Using Quantitative and Qualitative Methods. 
Master’s thesis. 

C. E. Oliver. Jun 90, 119p Rept no. HCA-1-90 


What are the determinants of patient satisfaction at 
Martin Army community Hospital (MACH) and how sat- 
isfied are the beneficiaries with the services provided. 
The results of this study indicated that 87% of the retir- 
ees and their families receiving care at MACH and its 
subordinate clinics were very satisfied or satisfied with 
the services provided. This was in stark contrast to the 
responses by active duty soldiers and their families 
where only 43% indicated the same level of satisfac- 
tion . The purpose of this study was to identify the de- 
terminants and predictors of patient satisfaction at 
Martin Army mmunity Hospital quantitatively, 
through the use of a beneficiary survey, and qualita- 
tively, through the use of focus group interviews. Multi- 
ple regression and Chi square analyses confirmed that 
there was a significant difference between the percep- 
tions of active duty and retiree families regarding pa- 
tient satisfaction at MACH for both outpatient and in- 
patient services. 


159,823 

AD-A237 433/8/GAR PC A04/MF A01 
Judge Advocate General's School, Charlottesville, VA. 
Administrative and Civil Law Div. 

AR 15-6 Investigations: Programmed Instruction. 
Final rept. 

Jun 91, 53p Rept no. JA-281-91R 

Supersedes Rept. no. JA-281-90, AD-B145 704. 


This is a programmed instructional text on Army regu- 
latory investigations and boards of officers. It will aid 
you as a judge advocate officer in performing duties as 
counsel before Army administrative boards and in re- 
viewing Army administrative board proceedings. At the 
conclusion of this text you will: (1) Understand the 
functions of and general procedures used by investiga- 
tions and boards of officers; (2) Understand the regula- 
tory provisions pertaining to ds of officers con- 
ducting investigations; (3) Understand your responsi- 
bilities as counsel in AR 15-6 investigations; and (4) Be 
able to perform administrative reviews of investiga- 
tions and boards of officers to ensure they have been 
conducted properly. 


159,824 

AD-A237 492/4/GAR 
Naval Postgraduate School, Monterey, CA. 

Cost Analysis of Two Methods of Instruction in P-3 


PC A05/MF A01 


Fleet Replacement Squad 
Master’s thesis. 
D. M. Johnshoy. Jun 90, 81p 


In 1979, a P-3 aircrew training program, designed 
using the Instructional Systems elopment process, 
was implemented in the two P-3 Fleet Replacement 
Squadrons. One squadron adopted workbooks recom- 
mended by ISD; one continued with lectures. This 
thesis compares the cost differences arising from two 
different methods of instruction now in use in P-3 train- 
ing programs. A conceptual model is developed to 
compare the opportunity costs associated with the se- 
lection of one training method over another. The re- 
sults indicate that the lecture method of instruction is 
least costly. 


rons. 


159,825 

AD-A237 494/0/GAR PC A10/MF A03 
Naval Postgraduate School, Monterey, CA. 

Effect of Providing On-Site Child Care Services on 
Personnel Productivity, Morale and Retention. 
Master’s thesis. 

D. L. Lofink. Jun 90, 212p 


This thesis investigates the possible impact of on-site 
child development centers on the productivity, morale, 
and retention of Naval officers and enlisted personnel. 
A written survey was conducted of active-duty Navy 
personnel with dependents under age 13, assigned to 
eight Navy shore installations, four of which offer child 
care and four of which do not. Approximately 39 per- 
cent of the respondents reported experiencing child 
care-related work interference, regardless of marital 
status or command type. Personnel at commands 
without on-site child care reported higher rates of sev- 


eral types of work interference. Of the 30 percent of 
respondents who reported that their child care experi- 
ences had influenced their decision to remain in the 
Navy, by a ratio of 2 to 1, they were more likely to leave 
than to remain on active-duty. However, statistical 
analyses conducted while controlling for other factors 
suggest that on-site centers do not significantly in- 
crease or decrease the probability of either work inter- 
ference or career influence. 


159,826 

AD-A237 617/6/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Army Career and Alumni Program: Will the Army 
Take Care of Its Own As It Downsizes. 

Final rept. 

D. K. Workman. 29 Apr 91, 53p 


As the Army downsizes over the next five years, it is 
imperative to establish an enduring system to meet the 
transition needs of our soldiers. The Army has initiated 
the Army Career and Alumni Program (ACAP) which is 
a comprehensive transition program for soldiers sepa- 
rating from the service both voluntarily and involuntar- 
ily. This study does a review of the background of the 
program to include the significance of the FY 1990 
Veteran’s Benefit Amendment package for soldiers in- 
voluntarily separated after 30 September 1990. The 
study examines the need for ACAP and lessons 
learned from transition og ese from a historical per- 
spective during World War | and II, Korea and Vietnam. 
The ACAP program design, functions, and organiza- 
tion are discussed in detail. The study provides obser- 
vations and conclusions about the potential of the pro- 
— are furnished that may assist 
the ACAP. 


159,827 

AD-A237 623/4/GAR PC A04/MF A01 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Analysis of Healthcare Provider Productivity in Se- 
lected Clinical Services at Moncrief Army Commu- 
nity Hospital. 

Final rept. Jul 89-Jul 90. 

K. D. Barber. 13 Aug 90, 64p 


This study compares the actual workload of thirteen 
Clinical services in a medium sized Army Community 
Hospital to provider based productivity standards 
found in the Joint Healthcare Manpower Standards 
(JHMS). It finds that while these standards appear to 
be reasonable, most of the clinical services fail to meet 
the JHMS standards by at significant mar- 
gins. The study concludes that the low productivity is 
due to a lack of guidance and emphasis in the produc- 
tivity arena; providers have no guidance on what is ex- 
pected of them and do not have a personal stake in 
productivity. Standards are recommended, as are a va- 
riety of incentives, to give healthcare providers a per- 
sonal stake in productivity improvement. 


159,828 
AD-A237 769/5/GAR PC A08/MF A02 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 
Study to Determine the Best Staffing Method for 
Identifying the tt Staffing Requirements for 
ed Outpatient Clinics at the Blanchfield 
Army Community Hospital. 
Final rept. Jul 88-Jul 89. 
K. W. Gallagher. 14 Jul 89, 156p 
The research was roy to compare and contrast 
the two current DA Staffing Guides--DA Pam 570-557 
and the Joint Healthcare Manpower Standards--with 
two clinics. The introduction of the Productivity As- 
sessment Support System identified the most efficient 
and inefficient clinics and these clinics were used in 
the comparison of the staffing guides. To determine 
the best staffing guide, seven criteria were developed 
and ultimately tested using a physician survey. These 
results were incorporated into a selection matrix which 
showed that the JHMS method was the best. The con- 
clusions drawn from this research design indicated the 
research methodol can be proliferated throughout 
HSC to ascertain which clinics are operating efficiently 
and to determine which method would be best suited 
for the organization. Furthermore, the comparison of 
the two staffing methods significantly provided alloca- 
tions differently for each of the conversely operating 
Clinics. In fact, the DA Pam 570-557 was conservative 
in its manpower allocations and the JHMS method was 





liberal. However, the JHMS did show a greater alloca- 
tion which appeared to reward efficient clinics. 


159,829 

AD-A237 782/8/GAR PC A05/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Development of a Model Competency-Based Ori- 
entation Program. 

Master’s thesis. 

M. J. Boswell. May 88, 84p 


The orientation of graduate baccalaureate nursing stu- 
dents is a challenging and exciting task for the U.S. Air 
Force (USAF) staff development educator. In addition, 
the staff development educator must also orient 
nurses that may already be experienced in nursing and 
just new to the military, as well as nurses that are expe- 
rienced nurses and military officers. The staff develop- 
ment educator must design a cost and learning effec- 
tive and efficient program to meet the varied needs of 
those nurses, the USAF, and the client population 
being served. Four concepts were identified as com- 
prising the core of an orientation program -- adult 
learning, motivation, needs assessment, and evalua- 
tion. Based on a literature review of each concept and 
of orientation, the competency-based orientation 
model utilizing a skills checklist was found to be the 
most effective and efficient model for use in USAF 
medical facilities. 


159,830 
PB91-214924/GAR PC A04/MF A01 
Air Force Academy, CO. 

United States Air Force Academy: A Bibliography, 
1983-1989. 

E. L. White. Dec 90, 68p 


The compilation of resources on the United States Air 
Force Academy includes materials published between 
1 January 1983 and 31 December 1989. The bibliogra- 
phy does not include articles from local-area newspa- 
pers (Colorado Springs and Denver). Reports of spe- 
Cific athletic events are also excluded, regardless of 
the source. Although recent Academy Assemblies and 
Harmon Memorial Lectures are a part of the compila- 
tion, a number of materials published at the Academy 
are not included. Finally, a few items are cited which 
eerie the years covered by the supplement. The 
asic arrangement is by subject. Within each subject 
area, the listing is subdivided as follows: Air Force reg- 
ulations; books; newspaper and periodical articles; 
government documents; and other sources. 
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Missile Guidance & Control Systems 


159,831 

PB91-222240/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
General Simulation Environment for Guided 
Weapon Analysis. 

M. P. J. Cornelissen, H. B. M. Ellenbroek, and H. 
Kuiper. 15 Mar 89, 14p NLR-TP-89084-U 

Presented at the 1989 Summer Computer Simulation 
Conference: ‘A General Simulation Environment for 
Guided Weapon Analysis’. Sponsored by Royal Neth- 
erlands Air Force, The Hague. 


The subject of the paper is the simulation environment 
for sera weapon a: developed in the MiSsile 
Analysis Models (MISAM) project. It is meant to over- 
come problems in guided weapon simulation, i.e. diffi- 
culties in reuse of existing models and use of those 
models by non-computer specialists. The simulation 
environment is based on a structured breakdown of 
Pg weapon systems, described in what is called 
the MISAM handbook. The handbook contains guide- 
lines for structuring simulation studies. The simulation 
environment supports model development and com- 
position as well as simulation preparation and execu- 
tion. In the paper attention is paid to the characteristics 
of a guided weapon model and to the characteristics of 
the simulations to be carried out with that model. Final- 
ly, the development and use of the associated comput- 
er model are elucidated by the presentation of the first 
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release of the implementation of the MISAM simula- 
tion environment. 


Missile Trajectories & Reentry 
Dynamics 


159,832 
AD-A237 817/2/GAR PC A07/MF A02 
— Douglas Missile Systems Co., St. Louis, 


Missile Datcom. User’s Manual - Rev 4/91. 

Final rept. May 87-Apr 91. 

K. D. Bruns, M. E. Moore, S. L. Stoy, S. R. Vukelich, 
and W. B. Blake. Apr 91, 133p 

Contract F33615-87-C-3604 

Supersedes report dated Dec 88, AD-A210 128. 


In missile preliminary design it is necessary to quickly 
and economically estimate the aerodynamics of a wide 
variety of missile configuration designs. Since the ulti- 
mate shape and aerodynamic performance are so de- 
pendent upon the subsystems used, such as payload 
size, propulsion system selection and launch mecha- 
nism, the designer must be capable of predicting a 
wide variety of configurations accurately. The funda- 
mental purpose of Missile Datcom is to provide an aer- 
odynamic design tool which has the predictive accura- 
cy suitable for preliminary design, and the capability for 
the user to easily substitute methods to fit specific ap- 
plications. 


Missile Warheads & Fuses 


159,833 


AD-A237 196/1/GAR PC A03/MF A01 


Foreign Technology Div., Wright-Patterson AFB, OH. 
Status 


a Vv t Trends in Missile War- 
pereer (Conventional Powder Charge) (Last Part of 


rticle). 
>A —— 27 Mar 91, 20p Rept no. FTD-ID(RS)T- 
1091- 
Trans. of Modern Weaponry (China) n1 p11-15 1990. 
No abstract available. 
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159,834 

AD-A237 105/2/GAR PC A07/MF A02 
Vexcell Corp., Boulder, CO. 

Automated Software System for Updating Digital 
Terrain Databases from All-Source Imagery. Phase 


1. 

Contractor rept. 

J. Curlander, W. Kober, J. Thomas, and A. Stocker. 
Feb 91, 130p ETL-0584 

Contract DACA76-90-C-0013 


VEXCEL Corporation’s Phase | SBIR research effort 
for U.S. Army’s Engineer Topographic Laboratories 
concentrated on the feasibility of creating the primary 
tools for the prototype development in Phase Il of a 
digital change detection work station. This system in 
intended to be capable of detecting long-term (6 
months to 1 year) and/or seasonal changes from all- 
source aeny. The system is intended to be hosted 
on a SUN-4 platform operating under a UNIX/C soft- 
ware environment. The emphasis of the present Phase 
| effort was on the two major technical challenges for 
the development of such a system: precision imai 

registration and robust change detection and analysis. 
Most of this effort was directed toward automated 
SAR-optical image registration and automated change 


159,837 


Forestry 


cueing experiments. Change cueing is an initial step in 
change detection for identifying regions where possi- 
ble change events may have occurred. The automated 
registration and cueing efforts were successful over 
the data sets tested. These data sets did not contain 
appreciable terrain-induced distortions. Theoretical im- 
provements for algorithms are recommended for ad- 
dressing such terrain-induced registration complica- 
tions in Phase ll. Recommendations are also made for 
the inclusion of interactive capabilities to supplement 
the automated registration techniques. 


159,835 


N91-25462/3/GAR 
(Order as N91-25445/8/GAR, PC a 
2) 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
esolution Measurements of Surface Topog- 


ing System. 
J. B. Garvin, J. L. Bufton, J. F. Cavanaugh, W. B. 
Krabill, and T. D. Clem. 1991, 2p 
In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 145-146. 


Recently, an airborne lidar system that measures laser 
pulse time-of-flight and the distortion of the pulse 
waveform upon reflection from earth surface terrain 
features was developed and is now operational. This 
instrument is combined with Global Positioning System 
(GPS) receivers and a two-axis gyroscope for accurate 
recovery of aircraft position pointing attitude. The 
laser altimeter system is mounted on a high-altitude 
aircraft platform and operated in a repetitively-pulsed 
mode for measurements of surface elevation profiles 
at nadir. The laser transmitter makes use of recently 
developed short-pulse diode-pumped solid-state laser 
technology in Q-switched Nd:YAG operating at its fun- 
damental wavelength of 1064 nm. A reflector tele- 
scope and silicon avalanche photodiode are the basis 
of the optical receiver. A high-speed time-interval unit 
and a separate high-bandwidth waveform digitizer 
under microcomputer control are used to process the 
backscattered pulses for measurements of terrain. 
Other aspects of the lidar system are briefly discussed. 


159,836 


N91-25499/5/GAR PC A07/MF A02 
Technische Hogeschool Delft (Netherlands). Faculty 
of Geodesy. 

Strict Least Squares Adjustment of the Geometric 
Conditions in a Digital Coordinate Set. 

Thesis. 

T. A. Konvalinka. Feb 90, 145p ETN-91-99423 


The application of ic information in a map 
during the strict least squares solution of a digitized 
coordinate set to the Rijks-Driehoeks (RD) system is 
addressed. A method to deal with currently practiced 
geometric correction which consists of a visual manual 
correction by an operator is described. The use of geo- 
metric information in a map in the strict least squares 
adjustment is investigated use the method of cor- 
rection has disadvantages where the least squares so- 
lution does not. The digitized coordinate set consisting 
of single points is connected to the RD system using 
the model with observation equations and then geo- 
metric condition adjustment is performed on the con- 
nected coordinates. The connection of two point fields 
using a nonlinear model is addressed. Geometric infor- 
mation is concluded to be applicable in a much better 
way than practised currently and, although it is not yet 
possible to do the least squares adjustment on the 
conditions of the whole map in practice, it is possible to 
find a strict solution locally. 


Forestry 


159,837 


N91-25485/4/GAR 
(Order as N91-25445/8/GAR, PC ae 


National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
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Remote Sensing of the Seasonal Variation of Co- 
niferous Forest re and Function. 

M. Spanner, and R. Waring. 1991, 3p 

In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 257-259. 


One of the objectives of the Oregon Transect Ecosys- 
tem Research (OTTER) project is the remotely sensed 
determination of the seasonal variation of leaf area 
index (LAI) and absorbed photosynthetically active ra- 
diation (APAR). These measurements are required for 
input into a forest ecosystem model which predicts net 
primary production evapotranspiration, and photosyn- 
thesis of coniferous forests. Details of the study are 
given. 


159,838 
N91-25488/8/GAR 
(Order as N91-25445/8/GAR, PC A13/MF 
A02 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Advanced Solid-State Array Spectrometer (ASAS) 
Data Sets from the 1990 Season: A Unique 
Look at Two Forested Ecosystems. 

C. L. Walthall, J. Irons, P. Dabney, D. L. Peterson, 
and D. L. Williams. 1991, 2p 

In NASA, ce 4TH Airborne Geoscience 
Workshop p 287-288. 


The Advanced Solid-state Array Spectrometer (ASAS) 
is a pointable imaging spectrometer which uses a 
solid-state array to acquire imagery of terrestrial tar- 
seo in 29 spectral bands from .4¢ to .8 microns. Per- 
iormance and calibration of the instrument are de- 
scribed. The ASAS data sets obtained in 1990 provide 
a unique look at forest canopies from two different 
forest regions of the North America continent under 
varying temporal, spectral, and bidirectional condi- 
tions. These data sets will be used to study such pa- 
rameters as the albedo of forest canopies, the dynam- 
ics of scene radiation due to factors such as canopy 
architecture, moisture stress, leaf chemistry, topogra- 
phy, and understory composition. 


159,839 
N91-25490/4/GAR 
(Order as N91-25445/8/GAR, PC A13/MF 
A02 


) 
ice Administration, 
Semeek. MD. Goddard Space Flight Center. 


National Aeronautics and 


990 Forest Ecosystem Dynamics Multisensor Air- 
craft Campaign. 
D. L. Williams, and K. J. Ranson. 1991, 2p 
In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 295-296. 


The overall objective of the Forest Ecosystem Dynam- 
ics (FED) research activity is to develop a better under- 
standing of the dynamics of forest ecosystem evolu- 
tion over a variety of temporal and spatial scales. Pri- 
mary emphasis is being placed on assessing the eco- 
system dynamics associated with the transition zone 
between northern hardwood forests in eastern North 
America and the predominantly coniferous forests of 
the more northerly boreal biome. The approach is to 
combine ground-based, airborne, and satellite obser- 
vations with an integrated forest pattern and process 
model which is being developed to link together exist- 
ing models of forest growth and development, soil 
processes, and radiative transfer. 


159,840 
N91-25491/2/GAR 
(Order as N91-25445/8/GAR, PC A13/MF 
2) 


AO: 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Pointable, Helicopter-Based Remote Sensing Data 
Pne wmee — for Collecting Bidirectional Re- 


ince e 
- L. Williams, C. L. Walthall, and D. Young. 1991, 


p 
In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 297-298. 


Discussed here is a new configuration of a helicopter- 
borne remote sensing system to support field meas- 
urements programs such as studies of forest decline 
damage associated with atmospheric deposition and 
the Forest Ecosystems Dynamics project. In this new 
configuration, the sensor payload is mounted external- 
ly on a hinged pallet located on the starboard side of 
the Bell Iroquois UH-1B (HUEY) helicopter. The sensor 
payload includes a set of bore-sighted instruments 
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consisting of a Barnes Modular Multiband Radiometer 
(MMR), a Spectron Engineering (SE) 590 spectrora- 
diometer, an Everest infrared temperature sensor, and 
a Sony CCD video camera with a 10x zoom lens. The 
=" was tested and excellent data was acquired in 


159,841 

PB91-219030/GAR PC A02/MF A01 
Corvallis Environmental Research Lab., OR. 
Comparison of Seasonal Patterns of Photosynth- 
ate Production and Use in Branches of Red Spruce 
Saplings at Two Elevations. 

Journal article. 

C. P. Andersen, S. B. McLaughlin, and W. K. Roy. 
c1991, 9p EPA/600/J-91/145 

Pub. in Canadian Jnl. of Forestry Research, v21 p455- 
461 1991. Also pub. as Oak Ridge National Lab., TN. 
pub. no. 3640. Prepared in cooperation with Oak Ridge 
National Lab., TN. 


Seasonal patterns of carbon transport from (14)C-la- 
beled foliage were examined in red spruce (Picea 
rubens Sarg.) branches at 1935 and 1720m elevations 
in the Great Smoky Mountains National Park to char- 
acterize possible physiological mechanisms underly- 
ing the observed reductions in growth at high eleva- 
tions. Current and 1-year-old foliage was labeled on 5- 
to 7-year old branches of sapling-sized trees in June, 
August, and October. Retention of (14)C was meas- 
ured after 24 h, and allocation to other branch seg- 
ments was characterized after 7 days. Total (14)C-la- 
beled carbon assimilation was greater in current than 
in 1-year-old foliage throughout the growing season. 
This suggests that photosynthetic capacity is high in 
developing foliage prior to needle maturity and re- 
mains high during the first growing season. In August, 
(14)C retention in labeled foliage was less at the higher 
than at the lower elevation site, possibly reflecting in- 
creased respiratory losses that had been previously 
reported at the higher site. Retention of (14)C in cur- 
rent-year shoots as a percent of (14)C remaining after 
7 days, a measure of sink strength, was high at both 
sites in June and remained high throughout the season 
in current-year shoots at the higher elevation site. The 
relatively high sink activity coupled with the large ap- 
portionment of biomass to current-year shoots (19.9 
and 26.7% of total branch biomass at the lower and 
higher elevation sites, respectively) may make red 
spruce particularly susceptible to stresses such as 
winter injury that affect young foliage. In addition, the 
relatively greater sink activity of current-year shoots at 
the higher elevation site in August and October sug- 
gests that the contribution of current-year foliage to 
overall tree growth may be less at the higher than at 
the lower elevation site. 


159,842 

TIB/A91-00993/GAR PC E09 
Muenchen Univ. (Germany, F.R.). Lehrstuhl fuer Wald- 
wachstumskunde. 

Einfluss der Walderkrankungen auf Struktur und 
Wuchsleistung von Waldbestaenden. Abschluss- 
bericht. (influence of forest decline on structure 
and growth of forest stands. Final report). 

H. Roehle, H. Pretzsch, and H. Utschig. 1991, 44p 
Contract BMFT 0339061B 

In German. With 24 refs., 8 tabs., 25 figs. 


The recommendations for the definition of normal 
growth, 1 ae by the ‘Sektion Ertragskunde des Deuts- 
chen Verbandes Forstlicher Forschungsanstalten 
(DVFFA)’ in 1988, provide a determination of incre- 
ment losses in damaged forest stands. The main pur- 
pose of the project was to measure the deterioration 
caused increment changes of single trees and whole 
stands of spruce, pine and beech in Bavaria and to 
derive functions of regional validity to estimate the loss 
of increment due to forest damages. Data from long- 
term trial plots and indicator plots were utilized for the 
examination. Besides these, more than 340 investiga- 
tion plots were installed to complete the grid of sample 
plots. The growth data were derived from increment 
cores. The regionally different, but significant relation 
between vitality and increment production enabled a 
derivation of increment-loss-functions for spruce and 
ine. It was not possible to construct a function for 
h trees. It was observed for beech, that the incre- 
ment production mainly depends on the crown dimen- 
sions and on the degree of isolation rather than on foli- 
age density. Increment-loss-functions for spruce and 
pine are necessary for the forest management to esti- 
mate felling budget and cutting yield. (orig.). (Copyright 
(c) 1991 by FIZ. Citation no. 91:000993.) 


159,843 

TIB/B91-01012/GAR PC E17 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Projekt Europaeisches Forschungszentrum 
fuer Massnahmen zur Luftreinhaltung. 

Aenderung der Bodenvegetation in Waldbestaen- 
den als Folge einer kuenstlichen Duengung. Fich- 
tenforste des Luzulo-Abietetum und Galio-Abiete- 
tum im Oberen Buntsandstein des Nordschwarz- 
waldes. (Alteration of the ground cover of forests 
due to fertilizers. Spruce-forests of the Luzulo- 
Abietetum and the Galio-Abietetum in the upper 
variegated sandstone of the Northern Black 
Forest). 

Diss. 

O.K. Schornick. Apr 90, 237p Rept no. KFK-PEF--63 
Contract PEF 85/004/1A 

In German. With 19 figs., 67 refs. 

TIB: RO 2590(63). 


The present survey deals with a comparison of fertil- 
ized and unfertilized vegetation units of spruce-forests 
in the ‘Nordschwarzwald’ (Northern Black Forest) and 
Baar-Schwarzwald. The responses ground-vegetation 
to fertilization has been examined 1-3 years and 30 
years respectively following fertilization. Spruce-for- 
ests of the Luzulo-Abietetum Oberd. 57 and Galio- 
Abietetum Wrab. 59 were analysed to provide informa- 
tion on following topics: Comparison of species-com- 
position of fertilized and unfertilized plant units, as- 
sessment of the relationship between fertilizer influ- 
enced species-composition and soil conditions, that 
are a result of fertilization, changes in vitality of those 
species, which react on fertilization, detection of a fer- 
tilization pattern in the field, synsystematical interpre- 
tation of fertilization by comparing plant associations, 
either when influenced by fertilization or not. The sam- 
pling program and assessment of vegetation were per- 
formed by combining Braun-Blanquet methods and the 
‘ecological indication equivalents’ of plant species by 
Ellenberg (1979) and Landolt (1977). Further, a 
method has been devised to take into consideration 
the vitality of species populations. (orig.). (Copyright (c) 
1991 by FIZ. Citation no. 91:001012.) 


Geology & Geophysics 


159,844 

AD-A237 622/6/GAR 
Radiomana, Paris (France). 

Propagation of Regional Seismic Phases in West- 


ern Europe. 

Final rept. 15 Jul 87-14 Jul 90. : 

M. Bouchon, M. Campillo, S. Gaffet, B. Massinon, 
and P. Mechler. 8 Mar 91, 77p 

Grant AFOSR-87-0331 


This report describes the main results achieved ae 
the reporting period for the following researches. (1 
Propagation of regional phases in Western Europe. (2) 
Determination of QLg and Q coda in the 1 to 15 Hz 
frequency band. Geographical variations of Q are 
strongly correlated to the tectonic features and to 
other geophysical anomalies. This result correspond 
to the attenuation of Lg phases wees through 
the positive Bouguer anomaly in the Western Alps. 
Those variations in Q were not only observed but also 
modeled. (3) Far field effects due to the structure near 
the joint sources: numerical computations show varia- 
tion of mb up to 0.25 at teleseismic distances induced 
by variations in the shape of the basement beneath a 
seismic event. (4) Source evaluation at teleseismic dis- 
tance: we observed limitations in the relative magni- 
tude determination of Eastern Kazakh events in using 
the French seismic network. The source functions 
computed with this network are definitively different for 
events originating in the NE or in the SW of Shagan 
River. 


PC A05/MF A01 


159,845 

DE91014727/GAR PC A03/MF A01 
State Univ. of New York at Stony Brook. 
Geochemistry and origin of regional dolomites. 
Technical progress report, July 26, 1990-March 25, 
199 


1. 
G. N. Hanson, and W. J. Meyers. 1991, 14p DOE/ 
ER/13416-T1 
Contract FG02-85ER13416 i 
Sponsored by Department of Energy, Washington, DC. 





This grant supports the geochemical aspects of the re- 
search directed by Profs. W.J. Meyers and G.N. 
Hanson on the origins of regional dolomites. The field 
aspects and the stipend for most of the graduate stu- 
dents is provided by donations from oil companies and 
by =_ from NSF and ACS-PRF. Eleven graduate 
students are involved in dolomite projects allowing di- 
verse range of studies. Each student’s results provide 
——* its to the others which invigorates all of the 
studies. 


159,846 

NUREG/CR-5628/GAR PC A03/MF A01 
Pennsylvania State Univ., University Park. Dept. of 
Geosciences. 

Pennsylvania Seismic Monitoring Network and Re- 
lated Tectonic Studies. 

Rept. for May 83-Mar 85 (Final). 

S. S. Alexander. Jun 91, 38p 

Contract NRC-04-83-021 

Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Div. of 
Engineering. 


The report summarizes the results of the operation of 
the Pennsylvania Seismic Monitoring Network during 
the interval May 1, 1983-March 31, 1985 to monitor 
seismic activity in Pennsylvania and surrounding 
areas, to characterize the earthquake activity in terms 
of controlling tectonic structures and related tectonic 
stress conditions in the crust, and to obtain improved 
crustal velocity models for hypocentral determinations. 
Most of the earthquake activity was concentrated in 
the Lancaster, PA area. The very large number of 
quarry explosions that occur regularly in Pennsylvania 
account for most of the seismic events recorded and 
they provide im int crustal velocity data that are 
needed to obtain accurate hypocenter estimates. In 
general the earthquakes that occurred are located in 
areas of past historic seismicity. These may be zones 
of weakness or stress concentration that are activated 
in the present compressive stress regime that seems 
to be ubiquitous in eastern North America. Block-tec- 
tonic structures resulting from pre-Ordovician tectonic 
displacements appear to influence the distribution of 
contemporary seismicity in Pennsylvania and sur- 
rounding areas. 


159,847 

N91-25143/9/GAR PC A07/MF A02 

Technische Hogeschool Delft (Netherlands). Faculty 

of Geodesy. 

= Defects of GPS Orbital Improvement Models. 
Ss. 

M. Hamed. Nov 90, 137p ETN-91-99420 


The satellite geodetic models —— the Global 
Positioning System (GPS) are investigated. An effort is 
made to show the influence of errors in the approxi- 
mate station coordinates on the determination of a 
baseline (or a network) in the case of static satellite 
geodesy (for both cases, geometric and dynamic). The 
influence of satellite orbit errors is shown. The GPS 
orbit improvement model is investigated for possible 
rank deficiencies. Principles of GPS phase observa- 
tions, which lead to the satellite geodetic model are 
described. The modeling of the parameters and the 
translocation method is outlined. The design matrix ac- 
cording to least squares adjustment is derived for two 
cases, namely orbit not solved for and orbit solved for. 


159,848 
N91-25461/5/GAR 
(Order as N91-25445/8/GAR, PC anne 


Jet Propulsion Lab., Pasadena, CA. 
Geologic Remote Sensing Field Experiment 
GRSFE): The First Geology Multisensor Airborne 


p 
In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 137. 


The primary objective of the Geologic Remote Sensing 
Field Experiment (GRSFE) is to acquire relevant data 
for geological sites that can be used to test models for 
extraction of surface property information from remote 
sensing data for , Mars and Venus in support of 
the Earth Observing System (EOS), Mars Observer, 
and Magellan, respectively. Over forty scientists from 
eight universities and three NASA centers are partici- 
— in GRSFE which is co-sponsored by the NASA 

lanetary Geology and Geophysics Program and the 
NASA Geology Program. Highlights of the airborne 
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campaign included the first simultaneous acquisition of 
Airborne Visible and Infrared Imaging er 
(AVRIS) and Thermal Infrared Multispectral Scanner 
(TIMS) data on September 29, 1989, and acquisition of 
Advanced Solid-State Array Spectroradiometer 
(ASAS), Polarimetric Synthetic Aperture Radar 
(AIRSAR), and Airborne Terrain Laser Altimeter 
System (ATLAS) data all within three months of each 
other. The sites covered were Lunar Crater Volcanic 
Field and Fish Lake Valley in Nevada; and Cima Vol- 
canic Field, Death Valley, and Ubehebe Crater in Cali- 
fornia. Coincident field measurements included mete- 
orological and atmospheric measurements, visible/ 
near-infrared and thermal spectra, and characteriza- 
tion of geology and vegetation cover. The GRSFE air- 
borne and field data will be reduced to a suite of stand- 
ard products and submitted, along with appropriate 
documentation, to the Planetary Data System (PDS) 
and the Pilot Land Data System (PLDS). These data 
will be used for a variety of investigations including pa- 
leoclimatic studies in the arid southwestern United 
States, and analysis of Magellan data. GRSFE data 
will also be used to support Mars Observer Laser Al- 
timeter (MOLA) and Mars Rover Sample Return 
(MRSR) simulation studies. 


159,849 
N91-25475/5/GAR 
(Order as N91-25445/8/GAR, PC AI3/ME 


National Aeronautics and Space Administration, Wal- 
lops Island, VA. Wallops Flight Center. 
Applying Kinematic Gi to Airborne Laser 
Remote Sensing. 


In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 195. 


Results from the yo pee of differential carrier 
phase tracking of the GPS constellation of satellites to 
precise positioning of an aircraft are presented. These 
aircraft positions are utilized in the process of id- 
ing geodetic quality position information for airborne 
laser footprint location on the surface of the earth. The 
combination of these techniques provides a rapid, cost 
effective means for collecting geodetic and topograph- 
ic data, including sea surface Lao 4 ap tional 
techniques and constraints, along with result from re- 
cently collected data, are presented. 


159,850 
N91-25497/9/GAR PC A05/MF A02 
— Hogeschool Delft (Netherlands). Dept. of 


Com nputation of the Geold and Its Errors with Spe- 
= Attention to the Inner Zone. 
esis. 


E. Demin. Aug 90, 97p ETN-91-99421 


The several geoid computation methods are studied. 
Global geopotential models that describe the lo’ 
wavele! contribution to the geoid, the conventions 
Stokes’ integral and collocation are treated and relat- 
ed. The error in the geoid is discussed. Apart from the 
so called propagation errors and discretization errors, 
systematic errors in the get data and model errors 
are treated. Numerical effects of the computation are 
discussed. An outline is given of how to plan a gravity 
survey, dependent on a desired geoid precision. It 
should be noted here that a simple standard procedure 
seems not to be possible and that a lot of aspects 
should be further studied before all ins and outs are 
fully understood. 


159,851 
N91-25498/7/GAR PC AO5/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 


Physics. 
Fourier Techniques in Physical Geodesy: A Funda- 
mental Approach. 


Thesis. 
K. Zuidweg. Oct 90, 85p ETN-91-99422 


The use of Fourier techniques in ——_ jeodesy is 
discussed and a derivation of the Fourier solution from 
the basics of potential theory without too much con- 
cession to rigor is presented. The signal analysis and 
Fourier theory are reviewed with stress on the duality 
in Fourier transforms. Effects occurring when a signal 
is not represented in its original form are schematized 
so that the associated aliasing and leakage can be re- 
viewed structurally. A boundary value problem is 
solved step by step to show how the result can be re- 
duced to a real world situation. A range of functionals 


159,854 


Geology & Geophysics 


can then be connected to the Fourier solution, result- 
ing in a pocket guide to planar physical geodesy. 


159,852 

N91-25533/1/GAR PC A11/MF A03 

cnaeauaan Se aearantinunetiies in T 
erms 

of Plate Motions and Regional Deformation Near 


Plate 

beogge Status Report No. 9, 22 Sep. 1990 - 21 
jar. 1991. 

S. C. Soloman. 24 Jun 91, 226p NAS 1.26:188500, 

NASA-CR-188500 

Contract NAG5-814 


ee 
nature dynam ime dependent deforma- 
tion and stress seismic zones; and (2) the 
nature of Se ee 
and composition. The principle findings of the research 
are described in the accompanyi . The 
first two and the fourth appendices j 
papers recently submitted for publication, and the third 
is the abstract of a recently completed thesis support- 
ed by this project. 


159,853 

N91-25538/0/GAR PC A08/MF A02 
Technische Hogeschool Delft (Netherlands). Faculty 
of Geodesy. 

Representations of Rotations and Tectonic Plate 
Motions. 


Thesis. 
A. J. M. Verheijen. May 90, 167p ETN-91-99419 


A rotation can be represented by a 3 by 3 proper real 
matrix, a 2 by 2 unimodular (complex) uni- 

tary matrix (spinor matrix), a normalized quaternion (ro- 
tation quaternion) and the i oduct of two 
unit vectors. The representation of a rotation by a qua- 
ion has theoretical as well as computational ad- 


tages over the common Euler angle parametrization. 
Some attention is further paid to the algebraic proper- 
ties of spinors and the | product. Geometric 
algebra (Clifford algebra) integrates conventional 
vector algebra with quaternions. The matrix, spinor 
and quaternion representations are applied to the 
combinations of two rotations, coordinate transforma- 
tions, sn oe ay em ee ren 
and ular velocity v . Angular vectors 
are used in plate tectonics to describe the motion of 
rigid plates. Alternative representations of tectonic 
plate motions are discussed, such as baseline/geo- 
desic rates of change, absolute vector motions and 
finite element methods. The latter representation ap- 
pears to be more appropriate to describe the tectonics 
of the Mediterranean area than the -_ microplate 
model. However, proceeding from rigid plate motion 
models, the expected baseline rates for the WE- 
GENER/MEDLAS network are computed and dis- 
cussed. 


159,854 
N91-25765/9/GAR 
(Order as N91-25755/0/GAR, PC een 


Uepert of Posts and Telecommunications, Ibaraki 
(Japan). 


Highly Stable C: | Oscillator Applied to Geodet- 
ie VLBI Experiment. 


H. Kiuchi, and J. Amagai. May 90, 14p 
In JPL, the 22nd Annual Precise Time and Time Inter- 


val (PTTI) Applications and Planning Meeting p 131- 
144, 


Instead of a hydrogen maser, a carefully selected 
Crystal oscillator which is phase locked to a Cesium 
(Cs) frequency standard of a geodetic VLBI experi- 
ment. The domestic VLBI experiment with 55 km base- 
line using the Crystal oscillator at one end was made in 
Japan and the obtained error of the baseline vector 
components were xf. and that oe the ae ro 
length was 3 cm. may be opera t 

only 2 hours warm — results coincides with 
those of conventional geodetic Laser ranging and 
VLBI using a hydrogen maser within the formal error. A 
VLBI experiment with over 1000 km baselines were 
carried out successfully from October 1988, and over 
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11000 km baseline between Japan and Antarctica was 
carried out successfully in January 1990. 


159,855 
PB91-214932/GAR PC A03/MF A01 
Geological Survey, Denver, CO. 

Revised Stratigraphic Nomenclature for the Wa- 
satch and Green River Formations of Eocene Age, 
Wyoming, Utah, and Colorado. 

Professional paper. 

H. W. Roehler. 1991, 47p USGS-PP-1506-B 

Library of Congress catalog card no. 90-3088. 


The nomenciature of the Eocene Wasatch and Green 
River Formations is revised in the greater Green River 
basin to correct major problems involving the definition 
and correlation of stratigraphic units. To implement 
these revisions, the names Alkali Creek Tongue of the 
Wasatch Formation, Farson Sandstone Member of the 
Green River Formation, and Sc’ s and Rife Beds of 
the Tipton Shale Member of the Green River Forma- 
tion are introduced. The nomenclature revisions are 
necessary to establish an acceptable stratigraphic 
framework that permits the accurate interpretation of 
the sedimentary and tectonic evolution of the basin 
and the origin and distribution of mineral resources. 


159,856 

PB91-219352/GAR PC A07/MF A02 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mining and Petroleum Engineering. 

Hierarchical Decomposition and the Modelling of 


Seismograms. 
D. E. Riegstra. May 90, 132p 


‘Hierarchical Inversion’ is a realistic approach to inver- 
sion and is shown to extend inversion algorithms 
based on one-dimensional, horizontally-layered earth 
models to more general earth models. A theory called 
‘Hierarchical Decomposition’, based on the linearity of 
the acoustic wave equation, forms the basis for this 
inversion scheme. The theory of Hierarchical Decom- 
position is rigorously developed, starting from the 
basic linearized equations of motion and deformation. 
The development is limited to acoustic waves in ideal 
fluids: elastic effects are not considered. The wave- 
field is shown to be decomposable into any number of 
components using linear operators, based on earth 
models. Acoustic reciprocity theory is used to derive 
surface and volume integral representations for the 
wavefield components identified by Hierarchical De- 
composition. The theory of Hierarchical Decomposi- 
tion is shown to be applicable to diverse scattering 
problems. Forward models are created using both a 
direct implementation of a derived volume integral rep- 
resentation and finite-difference theory. The proposed 
concept of ‘Hierarchical Inversion’ is discussed in 
more detail using the results of the forward modelling. 


159,857 
PB91-219931/GAR PC A09/MF A03 
Geological Survey, Reston, VA. 

Cenozoic Giant Pectinids from California and the 
Tertiary Caribbean Province: Lyropecten, ‘Ma- 
crochiamis’, Vertipecten, and Nodipecten species. 
Professional paper. 

J. T. Smith. 1991, 200p USGS-PP-1391 

Library of Congress catalog card no. 89-600006. 


The aim of the paper is to revise the genera Lyropec- 
ten, ‘Macrochiamis’, Vertipecten, and Nodipecten and 
to assemble published and unpublished biostratigra- 
phic data for refined correlations based on old and 
newly established index species. Distributional data 
are considered in relation to paleogeography, currents, 
and tectono-stratigraphic terranes. The report is based 
primarily on field checks in selected areas and the type 
and general collections as of 1972-1973 at the U.S. 
Geological Survey and in national institutions listed 
under Locality Data. 


159,858 

PB91-225961/GAR PC E06/MF E06 
Cambridge Univ. (England). Dept. of Engineering. 
Wave Propagation in Sand Medium. 

R. S. Steedman, and S. P. G. Madabhushi. 1990, 
37p CUED/D-SOILS/TR-236 


The stress waves induced by the tectonic activity 
along the fault line during an earthquake are propagat- 
ed in the soil medium in all directions. These stress 
waves undergo severe changes depending on the ma- 
terial properties of the soil medium through which they 
propagate. Since the structures effected by earth- 
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quake vibrations can be far from the epicenter of the 
earthquake it is important for us to understand the 
wave propagation phenomena in the soil medium. In 
order to simulate this stress wave propagation in dy- 
namic centrifuge modeling the semi-infinite extent of 
soil medium must be modeled accurately. A plastic, 
Cclay-like material called duxseal was used to model the 
absorbing boundaries in the dynamic centrifuge tests 
carried out at the Cambridge University. In the paper 
the performance of duxseal as an absorbing boundary 
was evaluated on a quantitative basis. 


159,859 

PB91-225979/GAR PC E10/MF E10 
Cambridge Univ. (England). Dept. of Engineering. 
Numerical Modelling of Dynamic Centrifuge Tests 
on Sand Embankments Using Diana-Swandyne. 

|. Miyakoshi, and A. Schofield. 1990, 112p CUED/D- 
SOILS/TR-238 

Prepared in cooperation with Mitsubishi Heavy Indus- 
tries Ltd., Hiroshima (Japan). Steek Structure and Civil 
Engineering Lab. 


The purpose of the study is the verification of the nu- 
merical modelling technique for dynamic problems in 
soil mechanics. Particular emphasis is put on liquefac- 
tion behavior of sandy soils during earthquake load- 
ings. Liquefaction of sandy soils during earthquakes 
has been widely reported and is a serious cause of 
seismic hazard. It has been extensively investigated in 
the countries where such hazard is serious. Designers 
face problems both in civil engineering and structural 
engineering. Although the phenomena itself has been 
broadly recognized and continuously studied, many 
aspects of liquefaction have not been made clear yet. 
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159,860 

AD-A237 329/8/GAR PC A08/MF A02 

Army Engineer Waterways Experiment Station, Vicks- 

burg, MS. Environmental Lab. 

Preliminary Results of the Richard B. Russell Fish 

Entrainment Study. Proceedings of a Workshop. 

Final rept. 

: 7 Nestler. May 91, 166p Rept no. WES/MP/EL- 
1-51 


This report documents technical presentations made 
during a workshop at Hickory Knob State Park, SC, 
May 1987. The workshop presentations cover data 
collected from February 1986 through February 1987. 
The presentations were made to provide information 
on the potential for fish entrainment and consequent 
turbine mortality associated with pumped storage op- 
eration at Richard B. Russell Dam, Georgia/South 
Carolina. The following task areas of the Fish Enirain- 
ment Study are documented in the proceedings: gill 
net sampling, electrofishing, ichthyoplankton surveys, 
cove rotenone samples, hydraulic models and hydroa- 
coustic surveys. 


159,861 

AD-A237 631/7/GAR PC A03/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 

Aquatic Plant Control Research Program: Evalua- 
tion of Factors Influencing Gas Evolution Beneath 
Benthic Barriers. 

Final rept. 

D. Gunnison, and J. W. Barko. Apr 91, 20p Rept no. 
WES/TR/A-91-2 


Laboratory studies were conducted to determine the 
role of temperature, sediment type, and organic matter 
source and content in controlling the rate of gas evolu- 
tion beneath a benthic barrier. An initial study incorpo- 
rated two sediments; Brown’s Lake sediment (BLS), 
which is predominantly clay, and washed masonry 
sand containing 25 percent BLS (sand). The sedi- 
ments (with and without organic matter amendment) 
were incubated at 15 and 30 C. A second study was 
conducted to compare gas evolution rated from BLS 
amended with organic matter from different sources 
(coontail, water hyacinth, cattail, oak leaves, and pine 
needles). A third study was conducted to examine the 
effect of organic matter on gas evolution rate. Results 
revealed pronounced differences in gas release rates 
from sediments related to organic matter source and 
content, and incubation temperature. When specific 
gas content was monitored, the composition of the re- 


leases proved remarkably similar for all of the treat- 
ment combinations. Implications of these studies for 
use of barriers for control of nuisance aquatic plants 
are discussed. 


159,862 

AD-A237 639/0/GAR PC A09/MF A03 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Hydraulics Lab. 

Atchafalaya River Deita. Report 11. Two-Dimen- 
sional Modeling. 

Technical rept. 1980-1989. 

B. P. Donnell, J. V. Letter, and A. M. Teeter. May 91, 
199p Rept no. WES/TR/HL-82-15-11 

See also Report 10, AD-A156 693. 


The Wax Lake Outlet and Atchafalaya River deltas in 
Louisiana have grown dramatically, and concern over 
the impact of this growth has led the US Army Corps of 
Engineers to conduct an investigation to predict how 
the deltas will evolve over the next 50 years. The goal 
was to design a series of modeling tools capable of 
predicting delta evolution and the impacts of that 
growth on navigation, flood control, salinity, and sedi- 
mentation. The technical approach for this investiga- 
tion was built upon the TABS-2 finite element modeling 
system. The fully two-dimensional models for hydro- 
dynamics, salinity, and sediment transport were first 
verified to extensive prototype data, then employed to 
predict delta evolution for existing condition at years 
1980, 1995, 2010, and 2030 within the project area. 
Subsidence estimates for the system were made by 
regression of historical water-surface elevation gaging 
stations. 


159,863 

AD-A237 656/4/GAR 

Army Engineer District, Mobile, AL. 
Evaluation of Water Resources in Bolivia, South 
America. 

Technical rept. 

D. J. Chatelain, H. M. Whittington, J. N. Baehr, and 
C. M. Rogers. Jan 91, 225p Rept no. COESAM/ 
PDM-91/002 

Supersedes rept. dated Dec 90. 


PC A10/MF A03 


In early 1990, several regions in Bolivia suffered from a 
severe drought. The United States Agency for Interna- 
tional Development in Bolivia (USAID/B) retained the 
U.S. Corps of Engineers to conduct a professional ap- 
praisal of the drought situation. The purpose of this ap- 
praisal is to establish a framework which will assist 
USAID/B, and possibly others, in making water re- 
source investments in Bolivia. This report is the prod- 
uct of a two-month effort on the part of four water re- 
sources professionals - the Water Resources Advisory 
Team from the Mobile, Alabama District of the Corps. 
The recent drought has highlighted the need for better 
conservation and management of water resources. 


159,864 

DE91014822/GAR PC A03/MF A01 
Alaska Univ., Fairbanks. Inst. of Arctic Biology. 

Stream ecology in an Alaskan tundra watershed. 
Final report. 

Progress rept. 

M. W. Oswood. Mar 91, 19p DOE/ER/60251-T1 
Contract FG06-84ER60251 

Sponsored by Department of Energy, Washington, DC. 


This study was part of the “R4D Project”, a large, 
multi- investigator study of an arctic watershed on the 
Alaskan North Slope. The ultimate goal of this program 
was to examine the response, resistance, and resil- 
ience to, and recovery from disturbances in arctic 
tundra ecosystems (hence, R4D). This report con- 
cerns the Steam Ecology portion of the R4D, project 
under the direction of Dr. Mark Oswood. Consideration 
of arctic streams is critical to rational management of 
the arctic landscape. Since streams drain upslope 
areas, disturbances visited upon valley slopes often 
have unwelcome consequences to the stream at the 
bottom of the valley. Degradation of water h pera is 
generally not limited to a localized stretch of stream 
but transported some distance downstream and may 
involve changes in water quality or fish and wildlife 
populations in downstream rivers lakes, or estuaries. 
14 refs. 


159,865 
N91-25492/0/GAR 
(Order as N91-25445/8/GAR, PC A1 r 02) 





National Aeronautics and Space Administration, Bay 
Saint Louis, MS. John C. Stennis Space Center. 
Polarimetric Radar for Assessing Subsurface 
Characteristics (Abstract Only). 

S. Wu. 1991, 1p 

In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 303. 


The potential of using the NASA airborne polarimetric 
radar system to assess the subsurface characteristics 
of the Rogers lake bed and the Atchadafaya Basin 
study sites is described. Preliminary analysis of ac- 
quired data indicated that VV polarization is capable of 
muddy water penetration and that the radar system 
could be used to assess underwater sediment distribu- 
tion. Statistical analysis of the data will provide insight 
on the depth of muddy water penetration. 


159,866 

PB91-186940/GAR PC A05 
Wisconsin Geological and Natural History Survey, 
Madison. 

State Diagrams of Atmospheric Moisture Sources 
and Delivery Patterns. 

D. R. Clark. 19 Jul 89, 86p 

Contract USGS-046267 

Portions of this document are not fully legible. Spon- 
sored by Geological Survey, Madison, WI. Water Re- 
sources Div. 


The report diagrammatically portrays the sources of 
precipitating water for each of the United States, 
Puerto Rico, and the U.S. Virgin Islands. The sources 
are defined to be the surface areas from which the 
water most recently evaporated before it fell as pre- 
cipitation. Seven sources are defined; Pacific, Sub- 
tropical Pacific, Gulf and Subtropical Atlantic, Atlantic, 
Northeasterly Atlantic, Great Lakes, and Land recy- 
cled. The relative contribution of each source is desig- 
nated by the sizes of arrows. Large arrows denote pri- 
mary sources, which are estimated to contribute one- 
third or more to a State’s annual precipitation, half-size 
arrows denote secondary sources, which contribute 
less than one third, and small arrows denote locally 
significant sources. 


159,867 

PB91-214346/GAR PC A03/MF A01 
Geological Survey, West Trenton, NJ. Water Re- 
sources Div. 

Results of Test Drilling in Howell Township, Mon- 
mouth County, New Jersey. 

Water resources investigation. 

G. A. Brown, and O. S. Zapecza. 1991, 50p USGS/ 
WRI-90-4062 

Prepared in cooperation with Corps of Engineers, 
Washington, DC. 


The report presents data collected during, and as a 
result of, the test-well drilling program. Specifically, the 
report includes information on well construction, meth- 
ods used to determine subsurface stratigraphy and li- 
thology, hydraulic properties of confining units, water 
levels, and ground-water quality of the major aquifers 
underlying the test-drilling site. 


159,868 
PB91-214510/GAR PC A03/MF A01 
—— Survey, Tallahassee, FL. Water Resources 


iv. 

Method to Estimate Canal Leakage to the Biscayne 
Aquifer, Dade County, Florida. 

Water resources investigation. 

D. A. Chin. 1990, 40p USGS/WRI-90-4135 

Prepared in cooperation with South Florida Water 
Management District, West Palm Beach. 


The report describes the development of a quantitative 
relation between canal leakage and canal and aquifer 
characteristics in Dade County, Fla. The report reviews 
previous research on canal-leakage relations and 
identifies formulations that are appropriate for describ- 
ing leakage from canals under asymmetrical draw- 
down conditions. The validity of the proposed formula- 
tion is then investigated at two canal sites by compar- 
ing a theoretical relation with that determined from 
measurements. The flow measurements in the canals 
were obtained using acoustic velocity meters, which 
Pte capable of accurately measuring most low velocity 
lows. 


159,869 
PB91-214882/GAR PC A06/MF A02 
Geological Survey, Denver, CO. Water Resources Div. 
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Water Quality of Fountain and Monument Creeks, 
South-Central Colo , with Emphasis on Rela- 
tion of Water Quality to Stream Classifications. 
Water resources investigation. 

P. Edelmann. 1990, 108p USGS/WRI-88-4132 
Prepared in cooperation with Colorado Springs Dept. 
of Utilities, CO. 


The purpose of the report is to describe the general 
water-quality characteristics of Fountain and Monu- 
ment Creeks and to evaluate the water quality of each 
stream segment, with emphasis on evaluating the 
quality of water as it pertains to the numeric water- 
quality standards established by the Colorado Depart- 
ment of Health (1982) for the stream segments. Se- 
lected water-quality data also were evaluated for sea- 
sonal, temporal, and spatial variations. The scope of 
the report included reviewing previous reports on the 
two basins and assembling and evaluating streamflow 
and surface-water-quality data collected from 1975 
through 1983. Water-quality constituents monitored 
during 1975 through 1983 included: (1) Water temper- 
ature, specific conductance, pH, and dissolved oxygen 
(by personnel onsite); (2) 5-day biochemical — 
demand (BODS5) and fecal coliform bacteria (by U.S. 
Geological Survey personnel in the Pueblo subdistrict 
office); and (3) suspended solids, metals, dissolved 
chloride, dissolved sulfate, total ammonia, and total ni- 
trite plus nitrate. 


159,870 
PBS1-214908/GAR PC A06/MF A02 
Geological Survey, Reston, VA. 

hemistry of Ground Water in Alluvial Basins 
of Arizona and Adjacent Parts of Nevada, New 
Mexico, and California. 
Professional paper. 
F. N. Robertson. 1991, 101p USGS-PP-1406-C 
Library of Congress catalog card no. 88-607930. 


The purposes of the geochemistry part of the South- 
west Alluvial Basins/Regional Aquifer-System Analy- 
sis investigation were to: (1) evaluate overall quality of 
the ground water; (2) determine probable sources of 
dissolved species; (3) determine spatial distribution of 
major solutes; (4) determine occurrences and solubility 
controls of trace and minor elements; (5) quantify geo- 
chemical processes that control ground-water chemis- 
try; (6) examine a variety of chemical and isotope data 
to provide insight into the hydrologic systems; and (7) 
provide information transfer from basins that have 
been more intensively studied to basins that are unde- 
veloped or have complex geochemical histories. The 
report summarizes onsite investigations and geo- 
chemical sampling programs that were conducted 
throughout the study area and describes the general 
geology and hydrology of the area, with emphasis on 
their impact on the regional geochemistry. 


159,871 
PBS1-214916/GAR PC A03/MF A01 
Geological Survey, Jackson, MS. Water Resources 


iv. 

Summary of Aquifer Tests in Mississippi, June 
1942 through May 1988. 

Water resources investigation. 

L. J. Slack, and D. Darden. 1991, 47p USGS/WRI- 
90-4155 


The U.S. Geological Survey (USGS) has analyzed hun- 
dreds of aquifer tests that were conducted from June 
1942 through May 1988 in 75 of the 82 counties in Mis- 
sissippi. The report briefly describes the occurrence, 
apes. and methods of analysis of aquifer tests in the 

tate and tabulates and summarizes the results of 574 
tests. The results of the aquifer tests are for the specif- 
ic geologic units or zones in geologic units in which 
wells tested are completed and represent point 
sources of data representative of the unit tested. Con- 
sequently, the summaries of the aquifer-test data 
should be considered qualitative or, at best, semi- 
quantitative indications of the properties of the geolog- 
ic units or principal aquifers as a whole. 


159,872 

PBS1-219626/GAR PC A13/MF A03 
Corps of Engineers, Detroit, MI. Detroit District. 
Charting the Inland Seas: A History of the U.S. 


Lake Survey. 

A. M. Woodtord. 1991, 284p 

Contents: Illustrations; The New World Beckons; A 
Survey of the Northern and Northwestern Lakes; Mis- 
sion Completed; The Intervening Years; A New Plan; 


The Most Complete and Accurate Charts; Maps by the 
Ton; and Fresh-Water Research. 


159,875 
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159,873 

PB91-219667/GAR PC A04/MF AO1 
Geological Survey, Oklahoma City, OK. Water Re- 
sources Div. 

Computer Software for Converting Ground-Water 
and Water-Quality Data from the National Water In- 
formation System for Use in a Geographic Infor- 
mation System. 

Water resources investigation. 

J. C. Scott. 1991, 62p USGS/WRI-90-4200 


A geographic information system (GIS) is computer 
software that provides the ilities to rapidly dis- 
play and analyze spatially referenced data. To use a 
Gig efficiently, software is needed that provides a link 
between existing spatially referenced data-base x 
tems and the GIS. The U.S. Geological Survey (USGS) 
stores large amounts of spatially referenced hydrolog- 
ic data in computerized data-base systems. Currently, 
these data-base systems are physically located on 
computers that are installed in many USGS offices na- 
tionwide. The r describes so e that can be 
used quickly and easily to convert site-description and 
water-quality data from these data-base systems to 
the GIS that is used by the USGS. The software de- 
scribed in the report is designed to be used with the 
same hardware and software that is available to most 
USGS personnel. 


159,874 
PB91-219949/GAR PC A04/MF A01 
Geological Survey, Richmond, VA. Water Resources 


Div. 

Ground-Water yoy and Quality in the Valley 
and Ri and Blue Ridge Physiographic Prov- 
inces of Clarke County, Virginia. 

Water resources investigation. 

W. G. Wright. 1990, 70p USGS/WRI-90-4134 
Prepared in ation with Lord Fairfax Planning 
District Commission, Front Royal, VA. 


The report provides an assessment of the hydrology 
and quality of ground water in Clarke County, Virginia. 
The ground-water-flow systems are described in terms 
of geologic, hydrologic, and water-quality data; a map 
of the water-table surface is presented; and the effects 
of natural processes and human activities on ground- 
water quality in the county are assessed. Hypotheses 
on the effects of fractures in bedrock on spring loca- 
tions and well yields are presented by means of dia- 
grams of ground-water-flow systems in the differing 
rock types. Regional and local characteristics of 
ground-water flow and springs are described. Interpre- 
tations and analyses provided are based on data col- 
lected during 1985-88. 


159,875 

PB91-219972/GAR PC A04/MF A01 
Geological Survey, Little Rock, AR. Water Resources 
Di 


IV. 
Hydrogeology and Quality of Ground Water in the 
Boone Formation and Cotter Dolomite in Karst 
Terrain of Northwestern Boone County, Arkansas. 
Water resources investigation. 
V. A. Leidy, and E. E. Morris. 1990, 65p USGS/WRI- 
90-4066 


Prepared in cooperation with Arkansas Dept. of Pollu- 
tion Control and Ecology, Little Rock. 


Northwestern Boone County was chosen for the study 
because: (1) the area is underlain by carbonate rocks 
that generally are ssceptible to contamination because 
of secondary fractures, solution channels, and thin 
soils, (2) the area contains a Superfund site (U.S. Envi- 
ronmental Protection Agency, 1987) that is contami- 
nated with wood preservatives, and (3) chicken and 
turkey broiler production is expected to increase dra- 
matically and could have a significant effect on 
round-water quality. The purposes of the report are 
1) to describe the hydrogeology of northwestern 
Boone County, Arkansas, an area containing an exten- 
sive well-developed karst terrain, (2) to describe and 
compare the ambient quality of ground water in the 
Boone Formation and Cotter Dolomite, and (3) to 
quantify changes in water quality related to seasonal 
variations and rainfall. The hydrogeology is described 
in general terms as it relates to the potential for 
ground-water contamination. The ambient quality of 
ground water in the Boone Formation and Cotter Dolo- 
mite was described by collecting and analyzing water 
samples from 17 springs and 17 wells during the 
period from March to October 1987. Analyses included 
physical properties, major constituents, nutrients, 
heavy metals, and bacteria. Water samples from a few 
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selected springs and wells were analyzed for dissolved 
Organic carbon and acid extractable organic com- 
pounds used as wood preservatives. 


159,876 

PB91-223602/GAR PC A04/MF AO1 
Georgia Inst. of Tech., Atlanta. Water Resources Re- 
search Inst. 

Fiscal Year 1990 Program Report: Georgia Water 
Resources Research institute. 

B. Kahn. Apr 91, 53p USGS/G-1556-01 

Grant Di-14-08-0001-G1556 

See also report for 1988, PB90-173758. Sponsored by 
Geological Survey, Reston, VA. Water Resources Div. 


The FY 1990 program included the following research 
projects: Turfgrass water use, drought resistance and 
rooting patterns in the southeast, by R. N. Carrow. The 
relative drought resistance of seven turfgrass species 
was determined and irrigation scheduling guidelines 
were developed by plot irrigation tests over a 2-year 
period. Use of modified bioassessment protocols for 
evaluation of water quality, by G. M. Cowie and J. L. 
Cooley. U.S. EPA benthic assessment protocols were 
applied to six riverine stations sampled for 8-11 years 
by the Georgia Environmental Protection Division to 
test their potential for water quality monitoring in Geor- 
gia and compare biomonitoring results with water qual- 
ity indices based on physical-chemical monitoring. 
Water withdrawals for irrigation in drought years, by J. 
E. Hook. Water use efficiency with and without irriga- 
tion restrictions was estimated on the basis of local 
yields of corn, soybean and peanut under no-water 
stress and no-irrigation conditions, and for sufficient ir- 
rigation to bring yields to 80-90% of the potential for 
the 15 most severe drought years during the past 53 
years. Geostatistical evaluation of flow parameters, by 
S. Rouhani. A geostatistical coestimation technique-- 
co-kriging--was applied to data for an aquifer region in 
southern Georgia described by a numerical ground- 
water flow lel to develop spatial maps of residual 
head and transmissivity with lower estimated variance 
than commonly used estimation techniques. 


159,877 

PB91-223669/GAR PC A11/MF A03 
Nebraska Univ.-Lincoin. Dept. of Biological Systems 
Engineering. 

Development of improved Water Application and 
Management Techniques for Moving Irrigation 


pe pan 

inal rept. 

D. L. Martin. Apr 91, 2438p USGS/G-1317 
Grant DI-14-08-001-G1317 


Sponsored by Geological Survey, Reston, VA. Water 
Resources Div. 


The effect of high frequency irrigation and sprinkler ap- 
plication packages on the water and nitrogen use for 
corn irrigated with center pivot irrigation systems was 
investigated. — oe (daily) irrigation did not in- 
crease corn yields in Nebraska. High frequency irriga- 
tion can reduce runoff if the soil is allowed to d 

before initiating irrigation. The sprinkler package af- 
fects the water use efficiency of center pivots. Results 
show that evaporation of water droplets while in the air 
is very small (1-2% of the application). Evaporation 
from the wetted canopy and soil surfaces can be sub- 
stantial and increases with the frequency of irrigation. 
High frequency irrigation with center pivots seems to 
be best suited to sprinkler packages that apply water 
below the crop canopy and that only wet part of the 
soil surface. However, the water application rate for 
these packages can be very on and may induce 
runoff if inter-row tillage is not used. Irrigation and fertil- 
izer management are needed to abate the buildup of 
nitrate in groundwater. Frequent irrigation reduces ni- 
trate leaching if watering is delayed until the soil dries 
to a point that minimizes deep percolation while avoid- 
ing crop water stress. However, slight water stress re- 
duced both crop yield and nitrogen uptake. Plots on a 
silty clay loam soil that were not fertilized for four years 
yielded nearly the same as piots fertilizer at the recom- 
mended rate, indicating that improved nitrogen man- 
agement depends on better predicting the mineraliza- 
tion of organic nitrogen. Leaching of chemicals applied 
with the irrigation water increases if preferential flow 
paths are available in the soil. If preferential flow does 
not occur chemicals already in the soil leach before 
chemicals in the irrigation water. Transfer function 
models were developed to predict preferential flow, 
but the input function for these models is unique to the 
way the chemical is applied and for the rate of water 
= limiting the utility of the transfer function 
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159,878 
PB91-226522/GAR PC A04/MF A01 
ManTech Environmental Technology, Inc., Corvallis, 


R. 
Sensitivity of the Regional Water Balance in the 
Columbia River Basin to Climate Variability: Appli- 
— of a Spatially Distributed Water Balance 


Symposium paper. 

J. Dolph, D. Marks, and G. King. 1991, 62p EPA/ 
600/D-91/184 

Pub. in New Perspectives for Watershed Management: 
Balancing Long Term Sustainability with Cumulative 
Environmental Change, 1991. Sponsored by Corvallis 
Environmental Research Lab., OR. 


A one-dimensional water balance model was devel- 
oped and used to simulate water balance for the Co- 
lumbia River Basin. The model was run over a 10 km x 
10 km grid for the United State’s portion of the basin. 
The regional water balance was calculated using a 
monthly time-step for a relatively wet year, a relatively 
dry year, and for a double CO2 climate scenario. Input 
data, spatially distributed over the grid, included pre- 
cipitation, maximum soil storage retention capacity, 
potential evapotranspiration (ET), runoff and soil stor- 
age. Model performance was assessed by comparing 
modeled and runoff with the input precipitation 
data, and by comparing modeled runoff with measured 
runoff. The model reasonably partitions incoming pre- 
cipitation to evapotranspiration and runoff. However, 
modeled total annual runoff was significantly less than 
measured runoff, primarily because precipitation is un- 
derestimated by the network of measurement stations 
and because of limitations associated with the interpo- 
lation procedure used to distribute the precipitation 
across the grid. 
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159,879 
DE91002035/GAR 
Department of ae Morgantown, WV. Morgantown 


PC A16/MF A03 


Energy Technology Center. 

Proceedings of the natural gas research and de- 
velopment contractors review meeting. 

R. D. Malone, H. D. Shoemaker, and C. W. Byrer. 
Nov 90, 357p DOE/METC-91/6117, CONF-901117 
Natural Pa research and development contractors 
review, Morgantown, WV (USA), 14-15 Nov 1990. 


The purpose of this meeting was to present results of 
the research in the DOE-sponsored Natural Gas Pro- 
gram, and simultaneously to provide a forum for real- 
time technology transfer, to the active research com- 
munity, to the interested public, and to the natural gas 
industry, who are the primary users of this technology. 
The current research focus is to expand the base of 
near-term and mid-term economic gas resources 
through research activities in Eastern Tight Gas, West- 
ern Tight Gas, Secondary Gas Recovery (increased 
recovery of gas from mature fields); to enhance utiliza- 
tion, particularly of remote gas resources through re- 
search in Natural Gas to Liquids Conversion; and to 
develop additional, long term, potential gas resources 
through research in Gas Hydrates and Deep Gas. With 
the increased national emphasis on the use of natural 
gas, this forum has been expanded to include summa- 
ries of DOE-sponsored research in energy-related pro- 

rams and perspectives on the importance of gas to 
uture world energy. Thirty-two papers and fourteen 
poster presentations were given in seven formal, and 
one informal, sessions: Three general sessions (4 
papers); Western Tight Gas (6 papers); Eastern Tight 
Gas (8 papers); Conventional/Speculative Resources 
(8 papers); and Gas to Liquids (6 papers). Individual 
reports are processed separately on the data bases. 


159,880 

DE91002070/GAR PC A03/MF A01 
Department of Energy, Morgantown, WV. Morgantown 
Energy Technology Center. 

Tar sand. Technology status report. 

Progress rept. 

T. R. McLendon, and T. C. Bartke. Jan 90, 49p 
DOE/METC-91/0274 


Research on tar sand is briefly discussed. The re- 
search — supported by the US Department of 
Energy (DOE) includes a variety of surface extraction 


schemes. The University of Utah has process develop- 
ment units (PDU) employing fluidized bed, hot, water- 
assisted, and fluidized-bed/heat-pipe, coupled com- 
bustor technology. Considerable process variable test 
data have been gathered on these systems: (1) a 
rotary kiln unit has been built recently; (2) solvent ex- 
traction processing is being examined; and (3) an ad- 
vanced hydrogenation eget scheme (hydropyro- 
lysis) has been developed. The University of Arkansas, 
in collaboration with Diversified Petroleum, Inc., has 
been working on a fatty acid, solvent extraction proc- 
ess. Oleic acid is the solvent/surfactant. Solvent is re- 
covered by adjusting processing fluid concentrations 
to separate without expensive operations. Western 
Research Institute has a PDU-scale scheme called the 
Recycle Oil Pyrolysis and Extraction (ROPE) process, 
which combines solvent (hot recycle bitumen) and pyr- 
olytic extraction. 14 refs., 19 figs. 
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DE91002237/GAR PC A08/MF A02 
Department of Energy, Washington, DC. Office of 
Fossil ze. 

Opportunities to improve oil productivity in un- 
structured deltaic reservoirs. Technical summary 
and proceedings of the technical symposium. 
1991, 162p DOE/BC-91/6/SP, CONF-9101104 
Opportunities to improve oil productivity in unstruc- 
tured deltaic reservoirs, Dallas, TX (USA), 29-30 Jan 
1991. 


This report contains presentations presented at a 
technical symposium on oil production. Chapter 1 con- 
tains summaries of the presentations given at the De- 
partment of Energy (DOE)-sponsored symposium and 
key points of the discussions that followed. Chapter 2 
characterizes the light oil resource from fluvial-domi- 
nated deltaic reservoirs in the Tertiary Oil Recovery In- 
formation System (TORIS). An analysis of enhanced 
oil recovery (EOR) and advanced secondary recovery 
(ASR) potential for fluvial-dominated deltaic reservoirs 
based on recovery performance and economic model- 
ing as well as the potential resource loss due to well 
abandonments is presented. Chapter 3 provides a 
summary of the general reservoir characteristics and 
properties within deltaic deposits. It is not exhaustive 
treatise, rather it is intended to provide some basic in- 
formation about geologic, reservoir, and production 
characteristics of deltaic reservoirs, and the resulting 
recovery problems. 


159,882 


DE91002244/GAR PC A11/MF A03 
Stanford Univ., CA. Dept. of Petroleum Engineering. 
Scale-up of miscible flood processes. Annual 
report. 

Progress rept. 

F. M. Orr. Jun 91, 239p DOE/MC/26253-5 

Contract FG21-89MC26253 

Sponsored by Department of Energy, Washington, DC. 


This report describes recent progress in a research 
effort to quantify the scaling of interactions of phase 
behavior of multicomponent mixtures with unstable 
flow in heterogeneous porous media. Results are pre- 
sented in three areas: Phase behavior, fluid properties 
and characterization of crude oils; interactions of 
phase behavior and flow; viscous fingering and reser- 
voir heterogeneity. In the first area, results of phase 
behavior experiments are reported for mixtures of 
CO(sub 2) with crude oil from the Means field. Detailed 
analyses of phase compositions are also reported for 
samples taken during the PVT experiments. Also re- 
ported are results of an investigation of crude oil com- 
positions and phase compositions by gas chromatog- 
raphy combined with mass spectrometry. In the 
second area, the first detailed comparison is reported 
for displacements with and without volume change as 
components change phase. The solutions described 
were obtained by the method of characteristics. Also 
described is a transformation that allows radial flow so- 
lutions to be obtained from the linear solutions pre- 
sented previously. Results of experiments and numeri- 
cal computations that descrii the growth of viscous 
fingers are described in the third area. Results and 
simulations show clearly that even mild permeability 
heterogeneity can have a dramatic effect on the form 
and location of viscous fingers. They also show that 
the simulations reproduce with good accuracy the 
transition from flow dominated by viscous forces to 
flow dominated by the permeability distribution. The 
agreement between simulation and experiment is 
good enough that the particle-tracking simulation ap- 





proach can be used with confidence to explore scaling 
questions. 54 refs., 126 figs., 23 tabs. 


159,883 
DE$1002245/GAR PC A20/MF A04 
New Mexico Petroleum Recovery Research Center, 


0. 

Improvement of CO2 flood performance. Final 
report, April 1, 1984-March 1, 1991. 

Progress rept. 

D. F. Martin, and J. P. Heller. Jun 91, 473p DOE/ 
MC/21136-28 

Contract FC21-84MC21136 

Sponsored by Department of Energy, Washington, DC. 


This is the final report of a six-year research project 
devoted to the study of processes of oil displacement 
using dense carbon dioxide. The topics studied have 
included phase behavior and physical properties of 
mixtures of crude oil with CO(sub 2), the phenomena 
involved in the displacement of oil through reservoir 
rock under oilfield conditions, the influence of stabi- 
lized lamella or CO(sub 2)-foam on this displacement 
and the development of computer programs to simu- 
late the displacement. In addition, the occurrence of 
nonuniformities in the displacement pattern has also 
been considered. The effect on displacement of per- 
meability heterogeneities in the reservoir have been 
studied geostatistically and by direct numerical model- 
ling. Displacement nonuniformities that are induced by 
viscosity and density differences between displaced 
and displacing fluids have also been considered, and 
efforts are described for the development of two differ- 
ent types of additive for purposes of mobility control of 
CO(sub 2) floods. One of these is the so-called 
CO(sub 2)-foam, formed by simultaneous flow through 
the formation of dense CO(sub 2) with a water solution 
of a special surfactant. The second type under devel- 
opment in the project is known as direct thickener, and 
consists of a polymer that is soluble in dense CO(sub 
2) and able to viscosify it. Significant progress is re- 
ported on all of the topics mentioned above. 174 refs., 
186 figs., 41 tabs. 


159,884 

DE$1013111/GAR PC A07/MF A02 
Department of Energy, Pittsburgh, PA. Pittsburgh 
Energy Technology Center. 

Review of for flowing granular materials 
with applications to fluidized beds and solids 
transport. 

M. Massoudi, and E. J. Boyle. May 91, 143p DOE/ 
PETC/TR-91/8 


We discuss the development of the theories for flow- 
ing granular materials. A historical perspective on the 
importance and everyday use of granular materials in 
engineering applications is given, and various exam- 
ples of what is meant by granular material are present- 
ed. In the first section, for future use and convenience, 
we introduce some basic definitions and fundamental 
concepts used in granular media. In the second sec- 
tion, we discuss various standard continuum theories 
implemented for — use of granular materials for 
different flow conditions. We will proceed to the turbu- 
lence modelling of solids transport by first extending 
the standard continuum theories to the theories of mi- 
cropolar materials. We will review the works of investi- 
gators who postulate modelling granular materials as 
non-Newtonian fluids. At this stage of the historical de- 
velopment of these theories, it had become evident 
that the fluctuating velocity of individual particles plays 
an important role in the formulation of the stress ten- 
sors. In the third section, we So a review of kinetic 
th of gases as applied to flowing granular materi- 
als. The end of this report reviews the existing consti- 
tutive equations for the solid phase in solid-gas flows, 
and discusses the importance and relevance of model- 
ling the solid phase as granular material. A discussion 
pie a gee what is usually referred to as “solids pres- 
sure” will be presented. 147 refs., 2 figs. 


159,885 
DE$1013945/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. 

Development and utilization of new diagnostics 
for dense-phase pneumatic transport. Quart 
aan progress report, January 1, 1991-Ma 


30, 4 

1991, 15p DOE/PC/88947-T10 

Contract AC22-88PC88947 

Sponsored by Department of Energy, Washington, DC. 


Dense-phase pneumatic transport is an attractive 
means of conveying solids. Unfortunately, because of 
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the high solid concentrations, this transport method is 
a difficult regime in which to carry out detailed meas- 
urements. Hence most details of the flow are un- 
known. In this context, the main objective of this work 
is to develop probes for local measurements of solid 
velocity and holdup in dense gas-solid flows. In par- 
ticular, we have designed capacitance probes to 
measure local, ti indent particle concentra- 
tions, and a new optical fiber probe based on laser- 
induced-phosphorescence to measure particle veloci- 
ties. In the present reporting period, we have focused 
on the time relaxation of the second moment of veloci- 
ty fluctuation of for a collection of grains undergoing 
simple shear. In addition, we have resumed experi- 
3 fos, with our dense-phase pneumatic setup. 4 refs., 
Ss. 


159,886 

DE91014081/GAR PC A06/MF A02 
National Inst. for Petroleum and Energy Research, 
Bartlesville, OK. 

National Institute for Petroleum and Energy Re- 
search quarterly technical report for January 1- 
March 31, 1991. Volume 2, Energy production re- 
search. 

Progress rept. 

May 91, 116p NIPER-529 

Contract FC22-83FE60149 

Sponsored by Department of Energy, Washington, DC. 


This r briefly describes research from the Nation- 
al Institute of Petroleum and Energy Research on en- 
hanced recovery of petroleum. Topics include: reser- 
voir assessment and characterization; TORIS re- 
search support; development of improved microbial 
flooding methods; development of improved surfac- 
tant flooding methods; development of improved alka- 
line flooding methods; development of improved mo- 
bility control methods; miscible displacement; de- 
velopment of improved immiscible gas displacement 

; three-phase relative permeability; thermal 
processes for light oil recovery; thermal processes for 
heavy oil recovery; imaging techniques applied to the 
study of fluids in porous media; microbial enhanced 
waterflooding field project; technical analysis for un- 
derground injection control; developing a reservoir 
data base: phase 1; EOR incentive projects survey; 
feasibility s' of heavy oil recovery in the mid-conti- 
nent region (Oklahoma, Kansas, Missouri); IPRs for 
slanted and horizontal wells producing from heteroge- 
neous reservoirs; surfactant-enhanced alkaline flood- 
ing field project; development of methods for mapping 
distribution of clays in petroleum reservoirs; identifica- 
tion of cross-formational flow in multi-reservoir sys- 
tems using isotopic techniques (phase 1); summary of 
geological and production characteristics of class 1, 
unstructured, deltaic reservoirs; third international res- 
ervoir characterization technical conference; and re- 
search needs to maximize economic producibility of 
the domestic oil resource. 


159,887 
DE91014092/GAR PC A04/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Use of optical metrology techniques for evaluation 
of western oil shale mechanical behavior. 

W. R. Lloyd, V. A. Deason, and W. G. Reuter. Mar 
91, 64p EGG-MS-9588 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


The main goal of this project was to evaluate the capa- 
bility, applicability, and usefulness of moire interfero- 
metry techniques to collect data from typical oil shale 
samples. The question of whether such data can im- 
prove the predictive capabilities of existing explosive 
mining models is beyond the scope of this work. 4 figs., 
2 tabs. 


159,888 

DE91014815/GAR PC A04/MF A01 
Utah Univ. Research Inst., Salt Lake City. Earth Sci- 
ence Lab. 

Inv ition of high-temperature, igneous-related 
hydraulic fracturing as a reservoir control in the 
Blackburn and Grant Canyon/Bacon Fiat oil fields, 
= Progress report, June 1, 1990-May 31, 
1 


ft 
J. B. Hulen. Jan 91, 56p DOE/ER/14133-1, ESL- 
91001-PR 
Contract FG02-90ER14133 
Sponsored by Department of Energy, Washington, DC. 


Research in progress to evaluate natural, igenous-re- 
lated hydrothermal fracturing as a reservoir control in 
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two eastern Nevada oil fields has revealed evidence of 
a far more comprehensive role for moderate- to high- 
tf systems in Basin-and- 


R 

trographic studies have shown that (now) oil-bearing 
dolomite breccias of the Blackburn field (Pine Valley, 
Eureka County) were formed when overpressured, 
peat en ag high-temperature 
(>350(degrees)C) hydrothermal brines explosively 
ruptured their rocks; similar studies of texturally 
identical breccias of the Grant Canyon/Bacon Fiat 
field (Railroad Valley, Nye County) so far do not sup- 
port such an explosive origin. At Grant Canyon, how- 
ever, hydrothermal, breccia-cementing hosts 
primary oil, aqueous/oil, and aqueous fluid inclusions 
( ization temperature = 120(degrees)C) 
which ment a direct geothermal connection for oil 
migration and entrapment. Moreover, at both Black- 
burn and Grant Canyon/Bacon Fiat, the oil reservoirs 
are top- and side-sealed by hydrothermally altered 
Tertiary ignimbrites and epiclastic rocks. Contempo- 
tary geo! activity is also apparent at grant 
/Bacon Flat, where subsurface water tempera- 


lange province, 
have: (1) matured oil from otherwise submature source 
rocks; (2) transported oil to ultimate entrapment sites 
by convection in moderate-to high-temperature fluids; 
and (3) sealed reservoir traps through hydro 
teration of overlying Tertiary caprocks. 69 refs., 11 
figs., 1 tab. 


159,889 
DE91793101/GAR PC A03/MF A01 
Christian Michelsens Inst. for Videnskap og Aandsfri- 


het, Bi N ; 
t, iw oven 


taxation). 
K. Sunnevaag. Nov 90, 37p CMI-R-90/A30011 


It is shown in this report that production based taxation 
of the petroleum activity may have negative incentive 
effects with regard to ranking of exploration alterna- 
tives, exploration effort, choice of development solu- 
tion, utilization of the resources as well as point of time 
for shutdown of the production. 13 refs., 5 figs., 4 tabs. 


159,890 

DE91793198/GAR PC A13/MF A03 
Statens Vattenfallsverk, Vaellingby (Sweden). 
Scientific the Sten Fi of the deep gas drilling 


report 
in the i structure. 
eek 15 Feb 91 298p SV-UG-91-14 
U.S. Sales Only. 


The purpose of this report is to provide an overview of 
the most important scientific results from the deep gas 
drilling project in the Siljan Ring impact structure. This 
report summarizes results which have been obtained 
through drilling down to a measured depth of 6957 m 
(6779 m true vertical depth) and through running addi- 
tional surveys in the borehole since then. The data and 
interpretations presented in this report reflect the 
status January 1991. New data from the evaluation of 
the pumping operation during the summer of 1990 and 
adcitional al that is planned to commence in the 
cei:ter of the Siljan Ring structure spring 1991 a 
change some standpoints in the report. Although the 
— of the Gravberg-1 borehole was primarily a 
search for commercial quantities of abiogenic gas 
there have been numerous direct and indirect scientific 
spin-off effects from the project. Most of the geoscien- 
tific work carried out on-site and at external laborato- 
ries during the course of the drilling were oriented to- 
wards determining whether there was gas present in 
the rock and if present in what quantities, what compo- 
sition did it have and where did it come from. Consider- 
able emphasis was also placed on determining if the 
rock satisfied the prerequisites for commercial gas ac- 
cumulation. However, there were several investiga- 
tions carried out in the borehole which were of a more 
general scientific nature. Since the drilling of the Grav- 
berg-1 borehole is of general interest to a number of 
scientists the results that are reported here do not 
always have a direct bearing on the abiogenic gas ex- 
ploration aspects of the project. (au). 
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Minerals Yearbook 1989. Magnesium and Magnesi- 


um Compou: 
D. A. Kramer. Oct 90, 20p 


Domestic magnesium production hit its highest level 
since the beginning of the decade because strong 
demand continued for magnesium for aluminum alloy- 
ing, casting applications, and iron and steel desulfuri- 
zation. Because demand could not be completely met 
with primary production, particularly in the first half of 
the year, inventory levels dropped rapidly to reach a 
20-year low by midyear. Demand slowed in the second 

of 1989, and producers replenished their stocks. 
Magnesium exports increased significantly, and im- 
ports declined from the high level in 1988. United 
States remained a net exporter of ——_. Topi 
discussed in the report include: Legislation and Gov- 
ernment Programs, Production, Consumption, Stocks, 
Prices, Foreign Trade, World Review, Current Re- 
search, and Outlook. 


159,892 
PBS1-214593/GAR 


S sal Ser be co. PC A03/MF A01 
eolog rvey, Denver, CO. 
Mineral 


Resources of the Soda Mountain Wilder- 


— Area, Jackson County, Oregon (Chap- 


W. J. Pickthorn, R. J. Goldfarb, D. Plouff, S. J. 
Sutley, and M. D. Wilcox. 1990, 21p USGS-BULL- 


1 

Library of Congress catalog card no. 90-13915. Pre- 
aay by cooperation with Bureau of Mines, Washing- 
ion, DC. 


5,640 acres that comprise the Soda Mountain Wilder- 
ness Study Area (OR-011-017), in south-central 
Oregon, were evaluated for mineral resources (known) 
and mineral resource potential (unknown). The domi- 
nant rock types in the study area are basaltic and an- 
desitic flows and breccia and minor outcrops of silicic 
tuff. Although there are no identified resources and 
there has been no significant prospecting activity 
outcrop of altered silicic tuff in the northern of the 
study area has been prospected for gold. Much of the 
northern part of the study area has moderate potential 
for gold and silver. The s' area has a low potential 
for geothermal resources. The study area has low re- 
source potential for oil and gas and building stone; a 
small area in the south has low potential for gold in 
placer deposits. 


159,893 
PBS1-214619/GAR on PC A03/MF A01 
. The Mineral Industries of 
Central A’ view. 

T. P. Dolley, G. A. Morgan, H. G. van Oss, J. G. 
Panulas, and G. A. Rabchevsky. 1988, 24p 


The 1988 International Review of the mineral indus- 
tries of Central Africa, includes the countries of Burun- 
di, Cameroon, Central African Republic, Chad, Congo, 
Equatorial Guinea, Gabon, Rwanda, Sao Tome e Prin- 
cipe, and Zaire. Mineral deposits and production of 
mineral commodities are discussed. 


159,894 
PBS91-214692/GAR PC A14/MF A03 
Bureau of Mines, Spokane, WA. Western Field Oper- 


ations Center. 
s pean Minerals in idaho 
fe). 


The Bureau of Mines publication summarizes the in- 
dustrial minerals industry of Idaho. It contains informa- 
tion on 119 principal deposits of 21 commodities in the 
State and describes the institutional and infrastructural 
factors affecting mineral development. 


159,895 
PB91-219659/GAR 
Geological Survey, Denver, CO. 
Epithermal Gold Deposits, 


Part 2. 
Bulletin. 
E. Dewitt, J. P. Thorson, R. C. Smith, J. W. Whipple, 
and J. A. Saunders. 1991, 54p USGS-BULL-1857-| 
Library of Congress catalog card no. 90-3011. 
me G 
and Gold Deposits of the Oatman 
District, Northwestern Arizona; 
Geology and Gold Deposits of the Marysville 
Mining District, Montana; 
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Gold Deposits of the Boulder County Gold 
District, Colorado. 


159,896 
PBS1-219683/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook 1989. Pennsylvania. 

L. J. Prosser, and R. C. Smith. Apr 91, 13p 


In 1989, the value of nonfuel mineral production in 
Pennsylvania was about $1 billion. Value exceeded 1 
billion for the third year in a row. In the decade of the 
1980’s, Pennsylvania produced nonfuel minerals 
valued at nearly $8 billion. Crushed stone, the State’s 
leading mineral commodity, accounted for $3.1 billion 
of that total. During the decade, crushed stone produc- 
tion surpassed that of coal for the first time in State 
history. Topics discussed in the report include the fol- 
lowing: Trends and Developments; Employment; Leg- 
islation and Government —— Review by Non- 
= — Commodities -- Industrial Minerals, and 
etals. 


159,897 
PB91-219691/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yeai 1989. Crushed Stone. 

V. V. Tepordei. Apr 91, 33p 


A total of 1.2 billion short tons of crushed stone was 
produced in the United States in 1989, a 2.8% de- 
crease compared with the estimated 1988 total. This 
tonnage represents the third consecutive year of pro- 
duction over 1.2 billion tons, indicating a continuation 
of the strong demand for construction aggregates. 
About three-quarters of the crushed stone production 
continued to be limestone and dolomite, followed by 
granite, traprock, sandstone and quartzite, miscellane- 
ous stone, marble, shell, calcareous marl, volcanic 
cinder and scoria, and slate, in order of volume. For- 
eign trade of crushed stone remained relatively minor. 
The new regulatory requirements being proposed by 
the Occupational Safety and Health Administration 
(OSHA) constitute major areas of concern for the 
crushed stone industry. 


159,898 

PBS1-219709/GAR 

Bureau of Mines, Washington, DC. 
Minerals Yearbook 1989. Louisiana. 
D. H. White, and J. Johnston. Apr 91, 12p 


In 1989, the nonfuel mineral industry in Louisiana pro- 
duced mineral commodities valued at $379.7 million. 
This was a decrease of $54.8 million from that pro- 
duced in 1988. The decline was due primarily to a drop 
in clay (-35.9%), Frasch sulfur (-21.9%), and stone (- 
16.4%) production. The State ranked 8th in mineral 
value among the 10 Southeastern States. It ranked 
27th nationaliy in total mineral value and led the Nation 
in shell and salt output and ranked second in total 
(Frasch and recovered) sulfur production. Topics dis- 
cussed in the report include trends and developments, 
regulatory issues, legislation and government pro- 
grams, and review by nonfuel mineral commodities. 
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PB91-219717/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook 1989. Construction Sand and 
Gravel. 

V. V. Tepordei. Apr 91, 20p 


A total of 897 million short tons of construction sand 
and gravel was estimated to have been produced in 
the United States in 1989, a 2.8% decrease compared 
with that of 1988. This tonnage represents the fourth 
consecutive year of production over 880 million tons, 
indicating a continuation of the strong demand for con- 
struction — Foreign trade of construction 
sand and gravel remained relatively minor. Domestic 
apparent consumption of construction sand and gravel 
was 897 million tons. Topics discussed in the report 
include: Domestic Data Coverage, Legislation and 
Government crogeans, Issues, Production, Consump- 
tion and Uses, Prices, Foreign Trade, Current Re- 
search, Outlook, and Background. 


159,900 

PBS1-219725/GAR 

Bureau of Mines, Washington, DC. 
Minerals Yearbook 1989. Florida. 

D. H. White, and W. Schmidt. Apr 91, 15p 


In 1989, Florida mineral producers reported production 
and sales valued at $1.6 billion, an increase of $22 mil- 
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lion over that reported in 1988. The higher value was 
due to increased sales of portland cement, clays, con- 
struction sand and gravel, crushed stone, and phos- 
phate rock. This reflected the strength of the construc- 
tion industry and an unexpected foreign demand for 
phosphate rock products. Florida continued to rank 
4th nationally in total mineral value, 2d in industrial 
mineral production, and 19th in metal value. The State 
again led the Nation in heavy mineral and phosphate 
rock output and ranked in the top three nationally in 
crushed stone, masonry cement, and peat production. 


159,901 
PB91-219733/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook 1989. Mississippi. 

D. H. White, and S. C. Knox. Apr 91, 12p 


Mississippi's nonfuel mineral production was valued at 
$107.6 million in 1989, according to information report- 
ed by the State’s mineral producers to the Bureau of 
Mines, U.S. Department of the Interior. This was an 
increase of $4.2 million over that reported in 1988. The 
higher value was due to increased production of sand 
and gravel, which more than compensated for a signifi- 
cant decrease in crushed stone. The State ranked 42d 
nationally in total mineral value. The State’s extractive 
mineral output was used principally by the construction 
industry. Construction sand and gravel accounted for 
almost 50% of Mississippi’s mineral value, clays ac- 
counted for about 22%, and stone for 4%. Much of the 
remaining 24% was cement value. 


159,902 
PB91-219741/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989. Arkansas. 

D. H. White, and W. V. Bush. Apr 91, 14p 


In 1989, the value of Arkansas’s nonfuel mineral pro- 
duction was $382 million, according to data reported to 
the Bureau of Mines, Department of the Interior, by the 
State’s mineral industry. The 1989 mineral value was 
$75 million increase over that reported in 1988 and a 
new State record high. Arkansas ranked 26th in total 
domestic mineral value and was the only State with 
bromine, diamond, and vanadium production. Topics 
discussed in the report include the following: Trends 
and developments, employment, oe gee issues, ex- 
ploration activities, legislation and government pro- 
grams, review by nonfuel mineral commodities--indus- 
trial minerals, and metals. 


159,903 

PB91-219758/GAR 

Bureau of Mines, Washington, DC. 
Minerals Yearbook, 1989. Kentucky. 

L. J. Prosser, and G. R. Dever. Apr 91, 10p 


The value of nonfuel mineral production in Kentucky in 
1989 declined slightly, but remained above the $300 
million level for the second year in a row. Despite the 
decline in value in 1989, the State’s industrial minerals 
sector reported production only slightly below the 
record-setting levels of 1988. The coal mining industry 
remained a significant part of Kentucky’s economy. 
The State was the Nation’s second —_ roducer 
of coal accounting for approximately one-fifth of U.S. 
output. The State’s metals manufacturing sector ex- 
panded during the year because a number of alumi- 
num and steel companies opened new operations or 
added capacity. Overall, Kentucky’s mineral industries 
appeared to be in a stable-to-improving position as the 
year ended. 


PC A02/MF A01 


159,904 

PB91-219766/GAR 

Bureau of Mines, Washington, DC. 
Minerals Yearbook, 1989. Gypsum. 
L. L. Davis. Apr 91, 14p 


Although demand for gypsum products remained 
strong in 1989, new public and private housing unit 
starts, a major indicator of gypsum product demand, 
decreased 8% to 1.4 million units. The gypsum indus- 
try set new record-high levels for crude gypsum mined, 
calcined gypsum produced, and shipments of prefabri- 
cated wallboard products. Sales of gypsum products 
increased 7% to 27 million short tons, and value de- 
creased 8% to $1.9 billion. Increased competition 
caused lower prices for gypsum products. Imports for 
consumption of crude gypsum decreased 4% to about 
9.3 million tons. Total value of gypsum product exports 
increased 41% to $60 million. 


PC A03/MF A01 





159,905 
PBS1-219774/GAR 
Bureau of Mines, Washi n, DC. 

Minerals Yea: 1989. ’ 

J. L. W. Jolly, and D. L. Edelstein. Apr 91, 60p 


World production of copper from primary and second- 
ary sources was higher than in 1988 and nearly in bal- 
ance with the record 10.9 million metric tons of copper 
consumed. Copper consumption grew largely owing to 
increased consumption by the semifabricating plants 
of Asia and Europe. Copper demand by U.S. wire and 
brass mills remained at about the same level. 

mine supply was constrained by disruptions in Africa, 
Canada, Mexico, and Papua New Guinea. Most of the 
production sgh reflected continued expansions at 
mines in Chile and the United States. At yearend, visi- 
ble refined inventories increased slightly to an estimat- 
ed 634,000 tons, slightly less than 4 weeks of market 
economy countries (MEC) consumption. The U.S. pro- 
ducers’ delivered price avera: $1.31 per pound, 
which offered considerable profits for most producers, 
= were benefiting from cost-cutting of the recent 
past. 


PC A04/MF A01 


159,906 

PBS1-219782/GAR 

Bureau of Mines, Washington, DC. 
Minerals Yearbook 1989: Michigan. 
L. E. Esparza, and M. A. Gere. 1989, 19p 


Michigan’s nonfuel mineral production was valued at 
$1.6 billion in 1989, about the same as in 1988. Signifi- 
cant increases in the values of calcium chloride, port- 
land cement, and iron ore were the main factors in off- 
setting decreases reported for several commodities, 
including bromine, gold, lime, magnesium — 
salt, and construction and industrial sand ai ravel. 
Iron ore was the State’s leading commodity, followed 
by portland cement, construction sand and gravel, and 
crushed stone. Industrial minerals accounted for 57% 
of the total nonfuel mineral production. Michigan 
ranked fifth, nationally, in the value of nonfuel mineral 
production, accounting for 5% of the U.S. total. 


PC A03/MF A01 


159,907 

PB91-222075/GAR PC A04/MF A01 

Texas Univ. at Austin. Bureau of Economic oe 

y and | Systems of t 

Fron ‘ormation and Their Controls on Reser- 

pod “ToplealRepsrt t April 1968-March on 

ming. 1991. 

H. S. Hamlin. Jul 91, 54p GRI-91/0128 

——— GRI-5082-211-0708 h Wy a 
repared in cooperation wit! oming Geological 

Survey, Laramie. Sponsored by Gas Research Inst., 

Chicago, IL. 


By controlling sandstone continuity and detrital clay 
content, depositional systems influence reservoir de- 
velopment in low-permeability gas-bearing sandstones 
of the Upper Cretaceous Frontier Formation along the 
Moxa Arch in the Green River Basin, southwest Wyo- 
pom: Original depositional porosity and permeability 
are highest in clean Frontier sandstones, which even 
after diagenetic modification comprise the most prolific 
reservoirs. The Frontier was deposited in a fluvial-del- 
taic system, in which most reservoirs lie in fluvial chan- 
nel-fill and marine shoreface sandstone facies. The 
fluvial channel-fill sandstones form southeast-trending 
belts, which are a few miles wide, several tens of feet 
thick, and separated by interchannel shale and sandy 
shale. Within the channel belts, clean sandstone 
occurs as discontinuous lenses up to 20 feet thick that 
are interlayered and laterally | sagen with mud- 
Clast-rich shaly sandstone. The marine shoreface 
facies forms a continuous northeast-thinning sheet of 
sandstone, 40 to 120 feet thick. Clean sandstone is 
best developed near the top of the shoreface facies in 
northeast-thinning trends 5 to 40 feet thick. 


159,908 
PBS1-222083/GAR PC A10/MF A03 
+ a and Environmental Analysis, Inc., Arlington, 


Find-Rate Methodology and Resource Base Esti- 
mates of the Hydrocarbon Supply Model (1990 
Update). Topical 
T. Woods. Feb 91, 205p GRI-91/0043 

Contract GRI-5089-800-1792 

See also PB90-200304. Sponsored by Gas Research 
Inst., Chicago, IL. 


The Hydrocarbon Supply Model is used to develop 
long-term trends in Lower-48 gas production and 
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costs. The model utilizes historical find-rate patterns to 
predict the discovery rate and size distribution of future 
oil and field discoveries. The report documents the 

ies used to quantify historical oil and gas 
field find-rates and to project those discovery patterns 
for future drilling. It also explains the theoretical foun- 
dations for the find-rate approach. The new field and 
reserve growth resource base is documented and 
compared to other published estimates. The report 
has six sections. Section 1 provides background infor- 
mation and an overview of the model. Sections 2, 3, 


model, the databases, and specific techniques used. 
Section 5 presents the new field resource base by 
region and depth. Section 6 documents the reserve 
growth model components. 


159,909 

PB91-222562/GAR PC A09/MF A02 
Louisiana State Univ., Baton Rouge. Dept. of Petrole- 
um Se agen 

Wettability and Productivity Characterization of 
Low Permeability Gas Formations. Annual Report, 
J y 1990-J y 1991. 

6 Mar 91, 184p GRI-91/0135 

Contract GRI-5089-211-1842 

Sponsored by Gas Research Inst., Chicago, IL. 


A wireline formation tester (WLFT) is being developed 
that will provide data pertaining to in situ formation rel- 
ative permeabilities, wettability, and productivity. Ac- 
tivities included computer modeling of the supercharg- 
ing effect and WLFT operation, laboratory testing of a 
single-pad, slow flow WLFT, field testing, and testing 
of capillary pressure and relative permeability. Appen- 
dixes include a patent disclosure, two papers, and the- 
oretical calculations. 





159,910 


PB91-224444/GAR PC A03/MF A01 
Bureau of Mines, Pittsburgh, PA. Pittsburgh Research 


Center. 
Evaluation of Continuous Hau Systems for 
Computer-Assisted Con ining Machines. 


tinuous 

Information circular/1991. 
S. K. Bhatt. 1991, 38p BUMINES-IC-9282 
Library of Congress catalog card no. 90-22806. 
The report reviews major developments in continuous 
haulage technology for underground coal mines. Haul- 
age systems, both in use and under development, 
were investigated through a comprehensive literature 
search and visits to mines and manufacturers. The 
systems include flexible conveyor train, mobile con- 
veyor, monorail bridge conveyor, multiple-unit continu- 

haulage, extensible, and belt turning systems. 
Strengths and weaknesses of the systems are as- 
sessed in light of their operating under remote control 
and their application to the computer-assisted continu- 
ous mining machine research being conducted by the 
Bureau. Through mining scenarios, candidate haulage 
systems are conceptualized to be consistent with the 
capabilities of the mining machine. 


159,911 

PB91-224964/GAR PC A04/MF A01 
Bureau of Mines, Minneapolis, MN. Twin Cities Re- 
search Center. 

Rotational Failure Mechanisms Using Multiple Fric- 
tion Circles for Stability Analysis. 

Rept. of investigations/1991. 

D. A. Crum. 1991, 56p BUMINES-RI-9352 


The Taylor’s friction circle method for slope stability 
analysis can be extended to incorporate multiple cir- 
cles defining the slip surface in a failure mechanism so 
that it is a workable method for bearing capacity calcu- 
lations of foundations and rotational failures of retain- 
ing walls and similar structures. U.S. Bureau of 
Mines has further extended the multiple-circle method 
to include friction in the material strength and to utilize 
computational schemes such that this method can be 
programmed with optimization capabilities rather than 
being used as a graphical or semigraphical method. 
Some examples are given that demonstrate ultimate 
bearing capacity calculations of embedded founda- 
tions with eccentric loads and nearby slopes. 


159,912 


PB91-224972/GAR PC A03/MF A01 
Bureau of Mines, Minneapolis, MN. Twin Cities Re- 
search Center. 3 


159,915 


Mineral Industries 


Determining Horizontal Displacement and Strains 
ae | pemer ee ae 

of investigations. : 
& tteeen and L. R. Powell. 1991, 16p 
BUMINES-RI-9358 
Library of Congress catalog card no. 90-20324. 


then horizontal displacement and ground strains can 
be readily obtained from the primary subsidence data. 


159,913 

PB91-224998/GAR PC A03/MF A01 

— of Mines, Pittsburgh, PA. Pittsburgh Research 
inter. 

Cost-Benefit Analysis of Computer-Assisted 

Mining Through Production and Cost Modeling. 

Information circular/1991. 

S. K. Bhatt. 1991, 48p BUMINES-IC-9281 

Library of Congress catalog card no. 90-22024. 


A ayamrry | simulated modeling technique is 
used in the U.S. Bureau of Mines report to represent a 
hypothetical mining operation with existing mining 
technology and prevalent mining costs. Mining scenar- 
ios were prepared and evaluated for potential benefits 


and costs available through computer-assisted mining. 
Base criteria, parameters, and methodology are de- 
scribed. 


159,914 
PB91-225060/GAR PC A03/MF A01 
Bureau of Mines, Minneapolis, MN. Twin Cities Re- 
search Center. 

Oxidation. 


Effect of Additives on =i 
Rept. of investigations/1991. 
G. W. Reimers, and D. F. Franke. 1991, 21p 
BUMINES-RI-9353 


Library of Congress catalog card no. 90-2635. 


Exothermic oxidation reactions of sulfide minerals can 
produce self-heating situations in underground mines. 
If the self-heating is unchecked and the resulting heat 
is not sufficiently dissipated, the result can be sponta- 
neous combustion fires. The U.S. Bureau of Mines 
report describes laboratory tests conducted to meas- 
ure the reactivity of pyrite following treatment with ad- 
ditives to counter its self-heating tendencies. Thermal 
gravimetric analysis and isothermal oxidation proce- 
dures were used to obtain information on pyrite ignition 
and the behavior of pyrite during low-temperature oxi- 
dation to ferrous sulfate. The determination of treat- 
ment effectiveness was evaluated by adding 5 wt pct 
of the compound to the pyrite before milling. The re- 
sulting samples were then heated in moistened air; 
after 24h, the amount of pyrite oxidation was deter- 
mined. Results of these tests indicated that several 
phosphate compounds reduced the oxidation of pyrite 
to sulfate to about 50 pct or less compared with the 
oxidation of untreated sample at 200 C. Cupric sulfate 
reduced oxidation to about 20 pct untreated sample at 
200 C. Sodium, calcium, and potassium chloride re- 
duced pyrite oxidation to levels of approximately 15 pct 
or less of the untreated sample. Using only 1 pct of 
sodium or calcium chloride was effective in slowing 
pyrite oxidation to less than 20 pct of the untreated 
sample. 


159,915 

PB91-225078/GAR PC A03/MF A01 
Bureau of Mines, Minneapolis, MN. Twin Cities Re- 
search Center. 

User’s Manual for the U.S. Bureau of Mines In situ 
Copper Oxide Mi Cost Model. 

Information circular/1991. 

J. M. liese, and O. M. Peterson. 1991, 12p 
BUMINES-IC-9284 

Library of Congress catalog card no. 90-23309. 
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The U.S. Bureau of Mines has produced a generic in 
situ copper mine design manual, which contains a 
computerized cost model for in situ copper oxide 
mining. The model specifies (1) site-specific param- 
eters, which must be quantified for mine design, (2) a 
method for minesite ign based on those param- 
eters, and (3) a procedure for assessing economic via- 
bility for the mine design. The menu-driven computer 
program performs calculations for developing com- 
mercial mine design specifications, as well as capital 
and operating costs. The default values are based on 
1986 dollars, and indices for updating costs are includ- 
ed. The program also — discounted-cash-flow 
rate of return (DCFROR) and allows for sensitivity 
analyses for an in situ mining operation at any specific 
undisturbed copper oxide deposit. The report is to be 
used with the 1990 version of the computer program, 
which has been made user friendly. It describes the 
files, tutorial, input phase, help function, and monitor 
display of all calculated values and of the DCFROR 
table. The monitor-displayed discounted initial value of 
investment and annual operating costs are defined. 
The dual rate-of-return situation and sensitivity analy- 
ses are also briefly discussed. Information is provided 
on obtaining the computer program on diskette. 


159,916 

PBS1-225086/GAR PC A03/MF A01 
Bureau of Mines, Minneapolis, MN. Twin Cities Re- 
search Center. 
Influence of Reducing Conditions on the Soften- 
ing-Melting Characteristics of Taconite Pellets. 
Rept. of investigations/1991. 

L. A. Haas, J. A. Aldinger, and R. K. Zahl. 1991, 28p 
BUMINES-RI-9357 

Library of Congress catalog card no. 90-20934. 


The U.S. Bureau of Mines is investigating ways of en- 
hanci the high-temperature  softening-melting 
(HTSM) properties of domestic taconite pellets. These 
properties, which are important for determining the 
performance of pellets in blast furnaces, include pellet 
bed contraction, pressure drop, S-value (area under 
the pressure-temperature curve), and softening and 
metal-slag drainout temperatures. Experiments 
showed that HTSM properties were related to the phy- 
siochemical properties (fired strengths and reducibili- 
ties) of pellets containing different levels of limestone 
and dolomite flux. Flux additions resulted in slightly 
lower green and fired pellet strengths, but improved 
metallurgical properties, such as reducibility. The influ- 
ence of reduction conditions on HTSM properties was 
evaluated by varying the pellet metallization starting 
temperature and the carbon monoxide content of the 
CO-N2 gas mixture. HTSM property change was more 
sensitive to flux addition levels when metallization was 
initiated at 1,100 C with 20 pct CO in the gas stream. 
The S-value and the metal-slag drainout temperature 
were found to be the best criteria for characterizing 
HTSM properties. The optimum flux addition level was 
about 8 pct (4 pct dolomite, 4 pct limestone) or a basic- 
ity of about 1. At higher flux levels, a higher metal-slag 
drainout temperature was obtained. 


159,917 

PBS1-225094/GAR PC A03/MF A01 

—— of Mines, Pittsburgh, PA. Pittsburgh Research 
inter. 

a for one Miners to Stay Away 

from Unsupported Roof and Perform Self-Protec- 

tive Actions. 

Information circular/1991. 

R. H. Peters. 1991, 34p BUMINES-IC-9283 

Library of Congress catalog card no. 90-22027. 


Groundfall accidents have been the leading cause of 
fatalities in the ane coal mining industry for 
many years. Statistics from the Mine Safety and Health 
Administration (MSHA) indicate that approximately 
half of the victims of these fatal accidents were in an 
area where no devices had been installed to support 
the mine roof. The report was prepared by the U.S. 
Bureau of Mines to provide guidance to operators of 
underground mines concerning the use of techniques 
that may help to keep miners from going under unsup- 
ported mine roof. The report is divided into two major 
sections. The first section reviews the findings from 
several areas of empirical research pertaining to strat- 
egies for convincing employees to avoid unsafe acts 
and/or adopt self-protective behaviors. The strategies 
are (1) incentives and feed-back, (2) disciplinary ac- 
tions, (3) spe | (primarily fear communications and 
behavioral modeling), and (4) nondirective techniques. 
The literature review has a broad focus and should be 
helpful in making decisions about how to encourage a 
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wide variety of types of self-protective behaviors. The 
second major section of the report presents an analy- 
sis of each strategy’s potential for keeping miners 
away from unsupported roof. 


159,918 


PB91-225102/GAR PC A03/MF A01 
Bureau of Mines, Denver, CO. Minerals Availability 


Field Office. 
— Availability: A Minerals Availability Apprais- 
al. 


Information circular/1991. 

D. G. Willard, and D. |. Bleiwas. Oct 90, 43p 
BUMINES-IC-9286 

See also PB85-245918. Library of Congress catalog 
card no. 91-10259. 


The U.S. Department of the Interior, Bureau of Mines 
has evaluated the potential resource and annual avail- 
ability of cobalt from 27 deposits or districts in 11 
market-economy countries. More than 95 pct of pri- 
mary cobalt production from market-economy coun- 
tries, mainly byproduct — from copper and nickel 
operations, was analyzed. Approximately 1,200,000 mt 
of cobalt is potentially recoverable at the demonstrat- 
ed resource level. Very large additional resources 
exist, especially in laterite deposits, but are at the in- 
ferred level. The producing operations evaluated in the 
study are expected to produce about 19,000 mt of 
cobalt in 1989, significantly less than the available ca- 
pacity of about 31,000 mt. Most of the evaluated non- 
producing operations and prospects, that could poten- 
tially produce cobalt as a principal product or byprod- 
uct would require a total cost, (including a 15 pct- 
DCFROR), significantly exceeding January, 1989 
market prices of the principal commodities. Principal- 
commodity dependence, transportation routes, cobalt 
toxicity, and other issues that could affect the availabil- 
ity of cobalt are addressed herein. 


159,919 


PB91-508010/GAR CP DO2 
Department of Energy, Washington, DC. Energy Infor- 
mation Administration. 

Oak Ridge Uranium Market Model (for Microcom- 


ers). 

Moder Simulation. 

Mar 91, 1 diskette DOE/SW/DK-91/042 

System: Compaq 386/40; DOS 3.2 operating system, 
640K. Language: Turbo Pascal v.5.0 and User instruc- 
tions are in the WordPerfect file, MODEL90.DOC on 
the diskette. Documentation on file No. 16 on diskette. 
pens — PB87-186565, PB87-193637 and PB85- 
The software is on one 1.2M, 5 1/4 inch diskette, high 
density. 


The Oak Ridge Uranium Market Model (ORUMM) 
projects prices, production, imports, inventory, capital 
expenditures, and ie a omeree in the uranium mining 
and milling industry. The model considers every major 
production center and utility on a worldwide basis (with 
= planned economies considered in a general 
way). 


159,920 


TIB/B91-01008/GAR PC E14 
Heidelberg Univ. (Germany, F.R.). Naturwissenschaft- 
liche-Mathematische Gesamtfakultaet. 

Thermolumi Datierung an alten Kup- 
ferschiacken. (Thermolumi 


dating of old 
ge slags). 


iss. 
|.B. Lorenz. 1988, 127p 
In German. 








By means of the thermoluminescence method applied 
to copper slags, copper smelting sites in Turkey, 
Greece, Jordan, and the Federal Republic of Germany 
were dated. The samples for thermoluminescence 
dating were prepared in the same way as for the fine 
grain method. For the analysis of the radioactive com- 
ponents the following methods were applied: atomic 
absorption spectrometry, alpha counting, instrumental 
neutron activation analysis, gamma spectroscopy and 
fission track mapping. The calculation of the thermolu- 
minescence ages was based on the assumption that 
the radioactive elements and thermoluminescence 
phosphorus are uniformly distributed in the slags. 
(DG). (Copyright (c) 1991 by FIZ. Citation no. 
91:001008.) 


Natural Resource Management 


159,921 

DE91013506/GAR PC AO5S/MF A01 
Montana Dept. of Fish, Wildlife and Parks, Helena. 
Northwest ony gen gation habitat enhancement: 
Hu horse elk mi n project. 

D. pe and P. R. Malta. Dec 90, 76p DOE/BP/ 
36136-3 

Contract BI79-87BP36136 

Sponsored by Department of Energy, Washington, DC. 


Portions of two important elk (Cervus elaphus) winter 
ranges totalling 8749 acres were lost due to the con- 
struction of the Hungry Horse Dam hydroelectric facili- 
ty. This habitat loss decreased the carrying capacity of 
the both the elk and the mule deer (Odocoileus he- 
mionus). In 1985, using funds from the Bonneville 
Power Administration (BPA) as authorized by the 
Northwest Power Act, the Montana Department of 
Fish, Wildlife and Parks (FWP) completed a wildlife 
mitigation plan for Hungry Horse Reservoir. This plan 
identified habitat enhancement of currently-occupied 
winter range as the most cost-efficient, easily imple- 
mented mitigation alternative available to address 
these large-scale losses of winter range. The Colum- 
bia Basin Fish and Wildlife Program, as amended in 
1987, authorized BPA to fund winter range enhance- 
ment to meet an adjusted goal of 133 additional elk. A 
28-month advance design phase of the BPA-funded 
— was initiated in September 1987. Primary goals 
of this phase of the project included detailed literature 
review, identification of enhancement areas, baseline 
(elk population and habitat) data collection, and prepa- 
ration of 3-year and 10-year implementation plans. 
This document will serve as a site-specific habitat and 
population monitoring plan which outlines our recom- 
mendations for evaluating the results of enhancement 
=~ against mitigation goals. 25 refs., 13 figs., 7 
tabs. 


159,922 

DE91013706/GAR PC A09/MF A03 
Fish and Wildlife Service, Portland, OR. 

Wildlife impact assessment: Bonneville, McNary, 
The Dalles, and John Day Projects. Annual report 
1989. 


Progress rept. 

L. Rasmussen, and P. Wright. Oct 90, 195p DOE/ 
BP/92430-1 

Contracts Al79-88BP92430, Al79-87BP35261 
Sponsored by Department of Energy, Washington, DC. 


The Habitat Evaluation Procedures (HEP) were used 
to evaluate pre- and post-construction habitat condi- 
tions of the US Army Corps of Engineers Bonneville 
project in Oregon and Washington. The project directly 
impacted 20,749 acres of wildlife habitat. en eval- 
uation species were selected with losses and gains ex- 
pressed in Habitat Units (HU’s). One HU is equivalent 
to 1 acre of prime habitat. The evaluation estimated a 

ain of 2671 HU’s of lesser scaup wintering habitat. 

osses of 4300 HU’s of great blue heron habitat, 2443 
HU’s of Canada goose habitat, 2767 HU’s of spotted 
sandpiper habitat, 163 HU’s of yellow warbler habitat, 
1022 HU’s black-capped chickadee habitat, and 1622 
HU’s of mink habitat occurred as a result of the project. 
This amounts to a total combined loss of 12,317 HU’s. 
18 refs., 1 fig., 4 tabs. 


159,923 

DE91014914/GAR PC A04/MF A01 
EG and G Energy Measurements, Inc., Goleta, CA. 
Santa Barbara Operations. 

Distribution and abundance of desert tortoises on 
the Nevada Test Site. 

Jan 91, 57p EGG-10617-2081 

Contract AC08-88NV10617 

Sponsored by Department of Energy, Washington, DC. 


This report presents the results of transect studies 
conducted from 1981--1986 to determine the distribu- 
tion and abundance of desert tortoises (Gopherus 
agassizii) on the Nevada Test Site (NTS) and summa- 
rizes the current understanding of the distribution of 
this species on NTS. Seven hundred fifty-nine transect 
having a total length of 1,190.7 km were walked and 
380 sign of tortoises were counted. The abundance of 
tortoises on a is low to very low Yea to the — 
areas within this species’ range. ‘coises appear to 
be more abundant on NTS on the bajadas and foothills 
of limestone and dolomite mountains than on moun- 
tains of volcanic origin. Sign of tortoises were found 
were 880 to 1600 m and sign was more abundant at 





higher elevations (> 1200 m) than has been reported 
previously for Nevada. The scale of classification of 
v tion associations available for NTS is too large 
to be useful for predicting tortoise abundance. Tor- 
toises were found only in approximately the southern 
third of NTS. They probably do not occur in Yucca Flat 
or anywhere else north of the Control Point. A map of 
the northern boundary of the range of desert tortoises 
on NTS is presented and additional studies of the dis- 
tribution and abundance of tortoises on NTS are rec- 
ommended. 30 refs., 9 figs., 4 tabs. 


159,924 
N91-25476/3/GAR 
(Order as N91-25445/8/GAR, PC A13/MF 
AO 


2) 
National Aeronautics and Space Administration, Mot 
fett Field, CA. Ames Research Center. 
pone | Report on hyd — ae oo Sci- 
ence Mana: n ions roup. 
Abstract ony. win ™ - 
J. G. Lawless, and L. J. Mann. 1991, 1p 
In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 201. 


Since its inception three years ago, the Land Process- 
es Aircraft Science Management Operations Working 
Group (MOWG) provided recommendations on the op- 
timal use of the Agency’s aircraft in support of the 
Land Processes Science Program. Recommendations 
covered topics such as aircraft and sensor usage, de- 
velopment of long-range plans, Multisensor Airborne 
Campaigns (MAC), program balance, aircraft sensor 
databases, new technology and sensor development, 
and increased University scientist participation in the 
program. Impacts of these recommendations im- 
proved the efficiency of various procedures including 
the flight request process, tracking of flight hours, and 
aircraft usage. The group also created a bibliography 
focused on publications produced by Land Processes 
scientists from the use of the aircraft program, sur- 
veyed NASA funded PI’s on their participation in the 
aircraft program, and developed a planning template 
for multi-sensor airborne campaigns. Benefits from 
these activities are summarized. 


159,925 

N91-25500/0/GAR PC A03/MF A01 

Winand Staring Centre for Integrated Land, Soil and 

Water Researc eer etherlands). 

— of the Green Areas of Riyadh (Saudia 
rabia). 

T. N. M. Visser. c1990, 38p 


As a component of the Rising Groundwater Manage- 
ment Study (RGMS) performed by the Arriyadh Devel- 
opment Authority (ADA), a study is perfomed regarding 
the use of irrigation water in and around the city of 
Riyadh. Aig ene areas are mapped using SPOT and 
LANDSAT Thematic Mapper satellite imagery. Water 
requirements and actually applied volumes are deter- 
mined on subhara (administrative unit) basis. Both 
raster and vector vegetation maps were produced to 
serve as a basis for further analysis on the Urban Intel- 
ligence System (UIS) of ADA. 


159,926 
N91-25938/2/GAR 
(Order as N91-25914/3/GAR, PC A04/ME 


1) 

Dillard Univ., New Orleans, LA. Urban Studies and 
Public Policy Inst. 

tion of Parameters for Development of a 
Spatial Database for Drought Monitoring and 
Famine Early Warning in the African Sahel. 
Abstract Only. 
G. L. Rochon. Sep 89, 1p 
In Maryland Univ., the 1989 NASA-Asee Summer Fac- 
ulty Fellowship Program in Aeronautics and Research 
p 36 (See N91-25914 17-82). 


Parameters were described for spatial database to fa- 
cilitate drought monitoring and famine early warning in 
the African Sahel. The proposed system, referred to as 
the African Drought and Famine Information System 
(ADFIS) is ——- recommended for implementa- 
tion with the NASA/FEMA Spatial Analysis and Model- 
ing System (SAMS), a GIS/Dymanic Modeling soft- 
ware package, currently under development. SAMS is 
derived from FEMA’S Integration Emergency Manage- 
ment Information System (IEMIS) and the Pacific 
Northwest eae nea Topographic 
Laboratory’s Airland Battlefield Environment (AL BE) 
GIS. SAMS is primarily intended for disaster planning 
and resource management applications with the de- 
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veloping countries. Sources of data for the system 
would include the Developing Economics Branch of 
the U.S. Dept. of Agriculture, the World Bank, Tulane 
University School of Public Health and Tropical Medi- 
cine’s Famine Early Warning Systems (FEWS) Project, 
the USAID’s Foreign Disaster Assistance Section, the 
World Resources Institute, the World Meterological In- 
stitute, the USGS, the UNFAO, UNICEF, and the 
United Nations Disaster Relief Organization (UNDRO). 
Satellite ima would include decadal AVHRR im- 
a and Normalized Difference Vegetation Index 
(NDVI) values from 1981 to the present for the African 
continent and selected Landsat scenes for the Sudan 
pilot study. The system is initially conceived for the Mi- 
croVAX 2/GPX, running VMS. To facilitate compara- 
tive analysis, a global time-series database (1950 to 
1987) is incl for a basic set of 125 socio-econom- 
ic variables per country per year. A more detailed data- 
base for the Sahelian countries includes soil type, 
water resources, agricultural production, agricultural 
import and export, food aid, and consumption. A pilot 
dataset for the Sudan with over 2,500 variables from 
the World Bank’s ANDREX system, also includes epi- 
demiological data on incidence of kwashiorkor, maras- 
mus, other nutritional deficiencies, and synergistically- 
related infectious diseases. 


159,927 
PB91-214460/GAR PC A03/MF A01 
Soil Conservation Service, Spokane, WA. 

ington’s Soil and Water: Conditions and 


p 
Color illustrations reproduced in black and white. 


The report presents information about soil, water, and 
plant resources on two-thirds of Washington’s land. 
This nonfederal land is where the authors grow crops, 
raise livestock, manage forests, and is where their 
cities and towns are located. The information present- 
ed in the report represents data from the 1987 Nation- 
al Resources Inventory (NRI). Trend data are also dis- 
played showing changes between the 1982 and 1987 
periods. In both 1982 and 1987 comprehensive sur- 
veys of their Nation’s nonfederal soil and water re- 
sources were carried out. The surveys are the result of 
legislation under the Rural Development Act of 1972. 


159,928 
PBS91-214791/GAR PC A03/MF A01 
— Survey, Honolulu, HI. Water Resources 


IV. 
Water Resources of the Island of Kahoolawe, 
Hawaii: Preliminary Findings. 
Water resources investigation. 
K. J. Takasaki. 1991, 23p USGS/WRI-89-4209 
Prepared in cooperation with Hawaii State Dept. of 
Land and Natural Resources, Honolulu. 


Contents: Introduction; Man’s impact on the water re- 
sources; The rocks and their hydrologic properties; 
Rainfall; Surface geophysical survey; Streams; Ground 
water; (Basal water, Probable dike-impounded water, 
Perched water); Summary of preliminary findings; and 
Need for additional investigations. 


159,929 
PB91-218172/GAR PC A04/MF A01 
Fish and Wildlife Service, Onalaska, WI. Environmen- 
tal Management Technical Center. 

raphic Information System Pilot Project for 
the Upper Mississippi River System. 
B. M. White, and T. W. Owens. Jun 91, 59p EMTC- 
91/05 
Prepared in cooperation with TGS Technology, Inc., 
Fort Collins, CO. 


The purpose of the Long Term Resource Monitoring 
Program (LTRMP) is to produce information and meth- 
ods that will allow a more informed management of the 
Upper Mississippi River System (UMRS) to ensure its 
survival as a viable fish and wildlife resource, while 
maintaining its multiple use character. In 1988, the En- 
vironmental Management Technical Center (EMTC) 
was established by the U.S. Fish and Wildlife Service, 
Region 3, and located in Onalaska, Wisconsin. In 
August 1989, the U.S. Fish and Wildlife Service’s Na- 
tional Ecol Research Center (NERC) was contact- 
ed by the EMTC to assist in developing a Geographic 
Information System (GIS) data_base of high priority 
themes for the UMRS to meet LTRMP objectives. The 
EMTC and NERC initiated a pilot project to test various 
GIS methods on a representative site of the UMRS. 
The pilot project involved developing and evaluati 
methods for capturing, processing, and converting GI 
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resource data for Pool 13, one of the six key areas of 
the Upper Mississippi River System. 


159,930 

PB91-219816/GAR PC A03/MF A01 
Geological Survey, Little Rock, AR. Water Resources 
Div. 


Summary and Analysis of Water-Use Data Collec- 
tion in Eastern Arkansas. 
Water resources investigation. 

p USGS/WRI-90-4177 
tion with Arkansas Soil and Water 


The collection of water-use data has been an integral 
part of water resources investigations in eastern Ar- 
kansas for many years. Although water-use data re- 
ports are published periodically, there has been little 
documentation of how water-use data were collected 
in the past, how data currently are collected, the types 
of data collected, or the quality of the data collected. 
The report provides such documentation and evalu- 
ates the reliability of current water-use data for making 
management decisions. 


159,931 

PB91-223628/GAR PC A03/MF A01 
= Carolina Water Resources Research Inst., Ra- 
leigh. 

Fiscal Year 1990 Program Report: North Carolina 
Water Resources Research Institute. 

D. H. Moreau. May 91, 42p USGS/G-1580-01 

Grant DI-14-08-0001-G1580 

See also report for 1989, PB90-274036. Sponsored by 
Geological Survey, Reston, VA. Water Resources Div. 


The North Carolina Water Resources Research Insti- 
tute research program for FY 1990-91 focused on 
three broad areas of concern: surface waters, ground- 
water, and urban water management. The Institute 
program also emphasized technology transfer in the 
<artahope Sunpart fom the US. Gestogioal Suvey 
’ ‘om .S. ey 
—_ the Water Resources Institute a 
(WRIP) was supplemented by the Urban Water ’ 
sortium, NC Office of Waste Reduction, NC State Uni- 
versity Centennial Campus, American Water Works 
Association, various divisions of the NC of 
Environment, Health, and Natural Resources (formerly 
the Department of Natural Resources and Community 
Development), the US Department of Agriculture’s Soil 
Conservation Service, and the US Environmental Pro- 
tection Agency. A total of twenty-nine research 
proj was funded with these combined resources. 
Eight WRIP research projects were supported in FY 
90. One examined how the dispersion of agricultural 
runoff over vegetative filter strips might enhance their 
effectiveness. A second investigated the uranium dis- 
equilibrium in groundwater of northeastern North Caro- 
lina. The third assessed the treatability of water from 
Jordan Lake for drinking water purposes. The fourth 
examined the implications of disposal requirements of 
ranular activated carbon for its use in removing radon 
from drinking water. The fifth researched an improved 
viral indicator method for detecting fecal contamina- 
tion and water treatment process . The sixth 
examined cloud point extraction and preconcentration 
as a procedure for organic and other related pollut- 
ants. The seventh investigated a constructed mound 
wetland system for on-site wastewater treatment. The 
last identified organic nitrogen chlorination by-prod- 
ucts in NC surface waters. 
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PB91-223644/GAR PC A06/MF A02 
Washington Univ., Seattle. Dept. of Civil se 
INLET: An Interactive Natural Language Environ- 
ment for a Water Resources Database. 

L. R. nce, and R. N. Palmer. Aug 89, 113p 
USGS/G-1597-05 

Sponsored by Geological Survey, Reston, VA. Water 
Resources Div. 


INLET, an Interactive Natural Language Environment 
allows convenient, rapid and extensive access to 
water resource management data. INLET, which was 
written in Turbo Prolog (Borland International, 1988), is 
a database interface that accepts commands and 
questions posed in ordinary English and a menu-driven 
query system. Both components provide direct access 
to the data and statistical and plotting capabilities. 
Both are easily accessible from the other. These inter- 
faces have been made executable on personal com- 
puters compatible with the IBM AT. INLET represents 
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a natural progression in the computer models that 
have been developed to aid in obtaining, analyzing, 
and understanding information and data required for 
developing municipal operating strategies. INLET was 
applied to a water resources database that has been 
developed for the Seattle Water Department (SWD) as 
a case study and to display its features. Water re- 
source planners and decision-makers must be directly 
involved in the development of any computer model 
designed for their use. With INLET, managers may 
pose questions in any order and analyze a situation to 
the extent necessary. Extensive training is not required 
since interfaces are controlled by simple statements 
which increase communication between manager and 
models. As analysis techniques become more user- 
friendly, decision makers will be able to use computers 
more effectively, thereby improving the decision 
making process. 


159,933 
PB91-960107/GAR 
Congress, Washington, 
Energy Study Conference. 
Environmental and Energy Study Conference Spe- 
cial Report: Arctic National Wildlife Refuge. War in 
— Gulf Sharpens Debate Over Oil Explora- 
n. 
1 May 91, 5p 
Paper copy available on subscription, U.S., Canada, 
and Mexico price $195.00/year First Class or 
$295.00/year Overnight Delivery; all others write for 
quote. Single copies also available in paper copy or 
microfiche. Base Manual (Briefing Book) available as 
P890-960199. 


Repercussions from the war in the Persian Gulf are still 
echoing through the congressional debate over wheth- 
er to drill for the potentially enormous oil fields hidden 
beneath Alaska’s Arctic National Wildlife Refuge. If the 
Interior Department’s estimates are correct, peak pro- 
duction of oil from the refuge could reduce U.S. 
demand for imported petroleum by nearly 12 percent. 
In July 1990, one month before its armies invaded the 
tiny, oil-rich emirate of Kuwait, Iraq was supplying 12.6 
percent of the United States’ imported oil. Some have 
said the Reagan and Bush administrations’ emphasis 


SubscriptionPC$20.00 
DC. Environmental and 


on Oli a instead of conservation led the 


United States to war in the first place. 


159,934 
PB91-960109/GAR 
Congress, Washington, 
Energy Study Conference. 
Environmental and Energy Study Conference Spe- 
cial Report: National Energy Strategy Recasts 
Artic 7% 4 Oil Drilling Debate. 

8 May 91, 3p 

Paper copy available on subscription, U.S., Canada, 
and Mexico = $195.00/year First Class or 
$295.00/year Overnight Delivery; all others write for 
quote. Single copies also available in paper copy or 
microfiche. Base Manual (Briefing Book) available as 
PB90-960199. 


Although caribou and grizzly bears were not forgotten, 
participants in the debate over whether to allow oil ex- 
Ploration in Alaska’s Arctic National Wildlife Refuge 
recast their arguments at a May 1 study conference 
briefing to focus on the role ANWR should play in forg- 
ing a national energy strategy. Six energy bills intro- 
duced in Congress this year, including legislation pro- 
posed by the Bush administration, contain provisions 
to open up the coastal plain of the 19-million-acre fed- 
eral refuge in northeastern Alaska to oil and gas leas- 
ing. ‘I can = that ANWR is not the answer to our 
energy problems in this country,’ said Roger Herrera, 
executive consultant to the president of BP Explora- 
tion (Alaska), Inc. 


SubscriptionPC$20.00 
DC. Environmental and 
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PB91-960114/GAR 
Congress, Washington, 
Energy Study Conference. 
Environmental and Energy Study Conference 
Floor Brief: Dire Emergency Supplemental Appro- 
priations for Fiscal 1991. House-Senate Confer- 
ence Report HR 1281. 

22 Mar 91, 4p 

Paper copy available on subscription, U.S., Canada, 
and Mexico price $195.00/year First Class or 
$295.00/year Overnight Delivery; all others write for 
quote. Single copies also available in paper copy or 
microfiche. Base Manual (Briefing Book) available as 
PB90-960199. 
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A House-Senate conference committee early today 
completed work on a supplemental appropriations bill 
that contains $623 million sought by the Bush adminis- 
tration for environmental cleanup work and other oper- 
ations at the Energy Department's nuclear weapons 
plants, and $25 million to help the Bureau of Reclama- 
tion respond to the drought in the West. The measure, 
HR 1281, is one of two supplemental appropriations 
bills Congress is working on to meet unforeseen ex- 
penses for the fiscal year that ends Sept. 30. The other 
bill, HR 1282, is devoted entirely to military costs asso- 
ciated with Operation Desert Shield/Desert Storm. HR 
1281, also known as the dire emergency supplemental 
appropriations bill, is a catch-all measure that contains 
additional funding for defense, etc. It is this bill that 
includes money for DOE nuclear weapons cleanup, 
BuRec drought relief efforts and other environmental 
initiatives. 


159,936 
PBS1-960116/GAR 
Congress, Washington, 
Energy Study Conference. 
Environmental and Energy Study Conference 
Floor Brief: VA-HUD and Independent Agencies 
Appropriations for Fiscal 1992. HR 2519 - H. Rpt. 
102-94. 

5 Jun 91, 4p 

Paper copy available on subscription, U.S., Canada, 
and Mexico F no $195.00/year First Class or 
$295.00/year Overnight Delivery; all others write for 
quote. Single copies also available in paper copy or 
microfiche. Base Manual (Briefing Book) available as 
PB90-960199 


The bill would provide appropriations totaling $80.9 bil- 
lion in fiscal 1992. The measure would increase EPA 
—— by 8 percent over the current fiscal year-- 
$355 million more than President Bush requested--and 
would provide slightly more than the administration 
sought for NASA’s Earth sciences budget. 
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AD-A237 363/7/GAR PC A03/MF A01 
Defence and Civil Inst. of Environmental Medicine, 
Downsview (Ontario). 

Shape Recognition by Computer in Simulated 
Aerial Iraages. 

T. R. Cutmore. Jan 91, 34p Rept no. DCIEM-91-05 


Visual recognition of objects by a machine involves 
classifying an input using knowledge about the kinds of 
objects expected in the domain. Model-based systems 
maintain a knowledge of objects in the domain in the 
form of a representation which can be compared to the 
unknown input. Since a given object type may appear 
in a variety of forms and under a variety of viewing con- 
ditions some efficient yet flexible means of guiding the 
recognition process to consider and then verify the 
object identity is necessary. The utility of low-resolu- 
tion shape information to constrain object recognition 
was investigated in the context of a system which is 
predicated upon a component description of objects. A 
computationally intensive prepass using a syntax for 
combining components yields a universe of construc- 
tions which are coded into a construction relation fea- 
ture (CRF) map. Each construction is coded into the N- 
dimensional map according to a shape parameteriza- 
tion of its low-resolution image (each dimension codes 
a shape feature). From a subset of these constructions 
the object models are specified in terms of their com- 
ponent structure. The CRF map thus links the low res- 
olution shapes of instances of an object to its object 
model. To recognize an unknown object the input is 
first converted to low resolution. Then, shape param- 
eters are taken (for example, in terms of its relative 
elongation and compactness). 


159,938 

DE91013054/GAR PC A03/MF A01 
EG and G Energy Measurements, Inc., Las Vegas, NV. 
In-flight calibration of a helicopt ted Dae- 
dalus multispectral scanner. 

L. K. Balick, C. J. Golanics, J. E. Shines, S. F. 
Biggar, and P. N. Slater. 1991, 20p EGG-10617- 
1127, CONF-910450-12 

Contract ACO8-88NV10617 

SPIE international symposium on optical engineering 
and photonics in aerospace sensing, Orlando, FL 





(USA), 1-5 Apr 1991. Sponsored by Department of 
Energy, Washington, DC. 


A convenient way that has been used to calibrate, in- 
flight, a helicopter-mounted Daedalus multispectral 
scanner is described. It used four large canvas panels 
laid out in a square with a Spectralon panel as a refer- 
ence. A calibrated Barnes modular multispectral radi- 
ometer, carried on a 2.2-m boom was rotated around a 
2.5-m high tripod at the center of the square. The radi- 
ometer sampled the four large panels and the Spectra- 
lon panel once every two minutes. Atmospheric spec- 
tral transmittance measurements were made using a 
filter radiometer on an autotracking mount during the 
morning of the flight. The reflectance and optical depth 
data were used in an atmospheric radiative transfer 
code to predict the spectral radiances at the scanner. 
The calibration was completed by comparing the 
image digiial counts to the predicted spectral ra- 
diances. 7 refs., 2 figs, 5 tabs. (ERA citation 
16:021492) 
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DE91798538/GAR PC A04/MF A01 
Danmarks Geologiske Unde else, Copenhagen. 
Graphic correlation of the wells MA-1, M-8X, M-9X 
and M-10X of the Dan Field (Chalk Group) Danish 
Central Trough. Development of improved method 
for charting and characterization of white chalk 
reservoir. 

S. Stouge. Feb 91, 61p NEI-DK-571 

EFP-90; Danish subtitle: Udvikling af forbedret metodik 
til kortlaegning og karakterisering af skrivekridt-reser- 


voir. 
U.S. Sales Only. 


This report on the Dan Field biostratigraphy illustrates 
the importance of foraminiferal studies supplemented 
with other fossil groups in the Chalk Group. The accu- 
rate foraminiferal dating of particularly the Maastrich- 
tian and Danian stages relies not only on accurate for- 
aminiferal dating, but also on the graphic correlation 
technique. Increased emphasis on improving the accu- 
racy of fossil dating of the Chalk Group based on de- 
tailed sampling is essential to understand the detailed 
stratigraphy of the Dan Field. (author) 11 refs. 


159,940 

N91-25496/1/GAR PC A06/MF A02 

Technische Hogeschool Delft (Netherlands). Faculty 

of Geodetic Engineering. 

—" Extraction of Roads from Spot Images. 
hesis. 

M. E. Degunst. Nov 90, 121p ETN-91-99417 


The development of a system for semi automatic ex- 
traction of roads from SPOT images is described. Digi- 
tal image processing techniques supply automatic 
methods to process the huge amount of data acquired 
by satellites. Characteristics of the SPOT satellite, like 
a finer ground resolution, make research into the ex- 
traction of roads in satellite images more attractive. 
The idea is to create initially an interactive mode. 
Human experience obtained by controlling the algo- 
rithm is formulated in rules to automize more parts of 
the system. An overalll conclusion for previous work is 
that a combination of techniques is required for road 
extraction. Various techniques are organized in two 
levels. The two level contains three methods for seg- 
mentation: classification with multispectral and struc- 
tural information, dynamic —, in a region of 
interest and profile analysis. The high level controls 
the segmentation level. This road interpretation level 
has four tasks: test the quality of results from the seg- 
mentation level; closer analysis of the local situation; 
recognition of road features; control over the segmen- 
tation level including start, stop, adaptation of param- 
eters, sequence and integration of segmentation 
methods. The rules in the high level initiate a knowl- 
edge based approach. Techniques could be added to 
both levels. The type of landscapes in the SPOT data 
set, the urban agglomeration of western Holland, com- 
plicates the extraction of roads. The narrow grey level 
range of SPOT and the presence of texture, noise and 
striping influence the results. An effective preprocess- 
ing is desirable. 
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N91-25922/6/GAR 
(Order as N91-25914/3/GAR, PC —_ 


Salisbury State Univ., MD. Dept. of Mathematical Sci- 
ences. 





Land a Using Satellite Data from the 
Geosat Sea Altimeter. 

Abstract Only. 

P. E. Luft. 89, ip 

In Maryland Univ., the 1989 NASA-Asee Summer Fac- 
ulty Fellowship Program in Aeronautics and Research 
p 19 (See N91-25914 17-82). 


Several techniques are proposed or assessed from 
the GEOSAT sea altimeter, and changes are recom- 
mended in future RADAR altimeters. The first tech- 
nique tried was to cross-correlate each waveform with 
the preceding one. Then the position giving the maxi- 
mum correlation was taken as the correct placement 
of the new waveform in its data window. The resulting 
altitude profile was slightly more variable than that of 
the on-board tracker over flat rock (Salar de Uyuni), so 
apparently successive waveforms are too dissimilar to 
correlate. When cross-correlation failed, compensa- 
tion was made for averaging. Raw waveforms are 
averaged in groups of 100 and it is these average 
waveforms which are available for ground processing. 
But while the 100 are being received, the window posi- 
tion is moved in time, at different constant rates for the 
first 50 and last 50. Assuming an unchanging wave- 
form and a single window rate for the 100, first and last 
waveforms were obtained. Averaging their half-height 
arrival times gave an altitude profile similar to the 
median and centroid methods. The variability of this 
altitude profile suggests that even raw waveforms in a 
group of 100 may be too dissimilar to correlate. In 
other techniques, the pulse was judged to have arrived 
when one of these criteria was met: the wave ampli- 
tude meets a certain absolute threshold; wave ampli- 
tude meets a certain relative threshold; certain fraction 
of the area of the waveform has passed; and centroid 
of the waveform has passed. All methods gave altitude 
profiles at least as variable as the on-board tracker, 
and all were biased at least 0.5 meter to low altitudes, 
except the threshold detector. The threshold detector 
can be filtered spatially to resemble the on-board 
tracker, and perhaps it could be implemented without 
feedback. For operating over land, these changes are 
recommended in future altimeters: The window should 
not move while raw waveforms are being averaged; 
some of the raw waveforms should be telemetered to 
earth for study, placing the waveform in the window 
should allow for shape variety; and some form of 
a detector might be used to find the signal and 
place it. 


159,942 
N91-25939/0/GAR 
(Order as N91-25914/3/GAR, PC A04/MF 


A01) 
Dillard Univ., New Orleans, LA. Urban Studies and 
Public Policy Inst. 
Integrating NASA’s Land Analysis System (Las) 
Image Processing Software with an Appropriate 
—— Information System (Gis): A Review of 
Candidates in the Public Domain. 
Abstract Only. 
G. L. Rochon. Sep 89, ip 
In Maryland Univ., the 1989 NASA-Asee Summer Fac- 
ulty Fellowship Program in Aeronautics and Research 
p 37 (See N91-25914 17-82). 


A user requirements analysis (URA) was undertaken to 
determine and —_ public domain Geographic 
Information System (GIS) software package for poten- 
tial integration with NASA’s LAS (Land Analysis 
System) 5.0 image processing system. The necessity 
for a public domain system was underscored due to 
the perceived need for source code access and flexi- 
bility in tailoring the GIS system to the needs of a het- 
erogenous group of end-users, and to specific con- 
straints im by LAS and its user interface, Trans- 
portable Applications Executive (TAE). Subsequently, 
a review was conducted of a variety of public domain 
GIS candidates, including GRASS 3.0, MOSS, IEMIS, 
and two university-based packages, IDRISI and 
KBGIS. The review method was a modified version of 
the GIS evaluation process, development by the Fed- 
eral Interagency Coordinating Committee on Digital 
Cartography. One IEMIS-derivative product, the ALBE 
(AirLand Battlefield Environment) GIS, emerged as the 
most promising candidate for integration with LAS. 
IEMIS (Integrated Emergency Management Informa- 
tion System) was developed by the Federal Emergen- 
cy Management Agency (FEMA). ALBE GIS is current- 
ly under development at the Pacific Northwest Labora- 
tory under contract with the U.S. Army Corps of Engi- 
neers’ Engineering be se a gues Laboratory (ETL). Ac- 
cordingly, recommendations are offered with respect 
to a potential LAS/ALBE GIS linkage and with respect 
to further system enhancements, including coordina- 
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tion with the development of the Spatial Analysis and 
Modeling System (SAMS) GIS in Goddard’s IDM (Intel- 
ligent Data Management) developments in Goddard’s 
National Space Science Data Center. 
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A01) 
Keene State Coll., NH. Dept. of Geography. 
Mass Balance Investigation of Alpine Glaciers 
Through Landsat TM Data. 
Abstract Only. 
K. J. Bayr. Sep 89, ip 
In Maryland Univ., the 1989 NASA-Asee Summer Fac- 
ulty Fellowship Program in Aeronautics and Research 
P 12 (See N91-25914 17-82). Submitted for Publica- 

ion. 


An analysis of LANDSAT Thematic Mapper (TM) data 
of the Pasterze Glacier and the Kleines Fleisskees in 
the Austrian Alps was undertaken and compared with 
meteorological data of nearby weather stations. Alpine 
or valley glaciers can be used to study regional and 
worldwide climate changes. Alpine glaciers respond 
relatively fast to a warming or cooling trend in tempera- 
ture through an advance or a retreat of the terminus. In 
addition, the mass balance of the glacier is being af- 
fected. Last year two TM scenes of the Pasterze Gla- 
cier of Aug. 1984 and Aug. 1986 were used to study 
the difference in reflectance. This year, in addition to 
the scenes from last year, one MSS scene of Aug. 
1976 and a TM scene from 1988 were examined for 
both the Pasterze Glacier and the Kleines Fleisskees. 
During the overpass of the LANDSAT on 6 Aug. 1988 
ground truthing on the Pasterze Glacier was undertak- 
en. The results indicate that there was considerable 
more reflectance in 1976 and 1984 than in 1986 and 
1988. The climatological data of the weather stations 
Sonnblick and Rudolfshuette were examined and com- 
pared with the results found through the LANDSAT 
data. There were relations between the meteorological 
and LANDSAT data: the average temperature over the 
last 100 years showed an increase of .4 C, the snowfall 
was declining during the same time period but the 
overall precipitation did not reveal any significant 
change over the same period. With the use of an inter- 
active image analysis computer, the LANDSAT scenes 
were studied. The terminus of the Pasterze Glacier re- 
treated 348 m and the terminus of the Kleines Fleiss- 
kees 121 m since 1965. This approach using LAND- 
SAT MSS and TM “a y data in conjunction with mete- 
orological data can be effectively used to monitor re- 
gional and worldwide climate changes. 
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159,944 

AD-A237 487/4/GAR PC A09/MF A02 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Geotechnical Lab. 

Computer-Controlled Microwave Drying of Poten- 
tially Difficult ~——— and Inorganic Soils. 

Final rept. FY88-FY89. 

P. A. Gilbert. Dec 90, 189p Rept no. WES/TR/GL- 


This report focuses on microwave system drying of po- 
tentially difficult soils and earth materials, some of 
which have a history of requiring special treatment for 
ordinary conventional oven water content determina- 
tion. Materials tested are gravels, gravelly soils and 
earth-rock mixtures, dredged materials, fly ash, 
gypsum rich soils, calcite rich soils, organic clay, peat, 
and halloysite rich soils. Because specimen sizes too 
large to be practical for the microwave system would 
be required for representative samples in earth-rock 
mixtures, a procedure is outlined to determine water 
content based on knowledge of earth rock composi- 
tion. Gravels, — materials, organic clay, fly ash, 
and calcite rich soils are demonstrated to dry satisfac- 
torily in the system ae the same procedure as for 
normal inorganic soils. The system was used to dry 
materials containing amounts of organic material vary- 
ing from approx. 2-90%, and it was demonstrated that 
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even though special software was required to dry 
highly organic soil (peat), the equipment dried these 
materials satisfactorily. The system failed to properly 
dry gypsum rich soils, and the development and docu- 
mentation of this special software are given along with 
a version of the software for drying inorganic soils writ- 
ten for IBM compatible computers. 


159,945 

AD-A237 766/1/GAR PC A13/MF A03 
Louisiana State Univ., Baton Rouge. Center for Wet- 
land Resources. 

Characterization of Soil Processes in Bottomiand 
Hardwood W Transition Zones 


etiand-Nonwetiand 
in the Lower Mississippi River Valley. 
Final rept. 
S. P. Faulkner, W. H. Patrick, R. P. Gambrell, W. B. 
Parker, and B. J. Good. Feb 91, 295p WES-WRP-91- 
1 


This document reports results of a 4-year study of bot- 
tomland hardwood soils. Study were to char- 
acterize the effects of saturation and inundation on soil 
processes in nonwetland, transitional, and wetland to 
provide data for identifying and delineating wetlands 
from nonwetlands in the Lower Mississippi River 
Valley. Detailed technical information for constructing 
and installing equipment to measure soil redox poten- 
tial and oxygen content is provided. Soil redox poten- 
tial, oxygen, content, and water table depth were 
measured at several soil depths on five transects in 
Louisiana and Mississippi. These data were compared 
with soil profile descriptions, hydrologic zonal classifi- 
cation, and the presence of hydric soils to determine 
relationship among soil redox conditions and diagnos- 
tic wetland indicators. Tree-coating constituents were 
also measured to determine if plant adaptations are 
effective indicators of wetland soil conditions. Results 
indicated that large areas of bottomland hardwood for- 
ests in the Lower Mississippi River Valley are not inun- 
dated or saturated for long periods during the growing 
season. There are very wet, almost permanently inun- 
dated sites, but those areas that are seasonally inun- 
dated are oxidized and aerobic throughout the root 
zone for most of the growing season. Saturated, an- 
aerobic conditions for as little as 10-15% of the the 
growing season appear sufficient to induce wetland 
soil characteristics (mottling, gleying, low chroma 
colors) in the soil profile. These wetland soil character- 
istics were generally more reliable than the plant root 
coatings in delineating wetlands. 
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DE91013769/GAR 

Florida State Univ., Tallahassee. 
po na nem Bay phically ind re ot 
m n at geogra and clima 
diverse locations on DOE land. 

Progress rept. 

D. L. Balkwill. Oct 91, 414p DOE/ER/60774-1 
Contract FG05-89ER60774 ; 
Sponsored by Department of Energy, Washington, DC. 


We propose to accomplish two major objectives: (1) 
We will continue to characterize the aerobic, chemo- 
heterotrophic microorganisms in samples of subsur- 
face materials obtained during the Transitional Phase 
of the Deep Microbiology program. (2) We will continue 
and significantly expand on ongoing pylogenetic study 
of subsurface microorganisms previously isolated. We 
will analyze data obtained in the context of chemical, 
physical, and other microbiological data (obtained by 
other investigators in the program) on each subsurface 
sample, in order to determine the extent of which the 
size, composition, metaboiic capabilities, and phyloge- 
netic traits of the subsurface microbial community vary 
among hydrogeologically and geochemically diverse 
environments, and identify the chemical and physical 
environmental factors that most strongly influence 
such variations. This research will result in significant 
new information on subsurface microbial ecology and 
help us to answer questions relevant to the potential 
role of microorganisms in the remediation of subsur- 
face contaminants. 41 refs. 
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National Aeronautics and Space Administration, 


Washington, DC. 

a — Geoscience Workshop: Summary 
Feb 91, 98p NAS 1.15:104982, NASA-TM-104982 
Workshop Held in La Jolla, CA, 29 Jan. - 1 Feb. 1991; 
Sponsored by NASA, Noaa, NSF, Near, Geological 
Survey, Onr, and Afgl. 


The general theme for the workshop revolved around 
global environmental change. Over 170 individuals 
participated in the presentations and ensuing discus- 
sions about the many agency activities using airborne 
platforms and sensors in — of the U.S. Global 

Research Program (GCRP). The U.S. GCRP 
was eloped as a central component of the U.S. 
Government's approach to global change and its con- 
tribution to worldwide efforts. An all-encompassing 
U.S. plan was developed by the Committee on Earth 
and Environmental Sciences (CEES), which continues 
as the rye ye coordinating group for the program. 
The U.S. GCRP was established as a Presidential initi- 
ative in the FY90 budget, making it a particularly rele- 
vant topic for the workshop. The following are present- 
ed in the appendices: (1) final agenda and list of regis- 
trants; (2) final list of poster presenters; (3) steering 
group luncheon participants; (4) the draft resolution; 
and (5) selected handouts. 


159,948 

N91-25445/8/GAR PC A13/MF A03 
National Aeronautics and Space Administration, 
pee, DC. 

Fourth Airborne Geoscience Workshop. 

1991, 278p NAS 1.15:104983, NASA-TM-104983 
Workshop Held in La Jolla, CA, 29 Jan. - 1 Feb. 1991; 
Sponsored by NASA, Noaa, NSF, Near, Geological 
Survey, Onr, and Afgl. 


No abstract available. 


159,949 
N91-25447/4/GAR 
(Order as N91-25445/8/GAR, PC A13/MF 


: ) 
National Aeronautics and Space Administration, 
Washington, DC. 

Nasa 1990 Multisensor Airborne Campaigns (Macs) 
for Ecosystem and Watershed Studies. 

D. E. Wickland, G. Asrar, and R. E. Murphy. 1991, 2p 
In Its 4TH Airborne Geoscience Workshop p 71-72. 


The Multisensor Airborne Campaign (MAC) focus 
within NASA’s former Land Processes research pro- 
gram was conceived to achieve the following objec- 
tives: to acquire relatively complete, multisensor data 
sets for well-studied field sites, to add a strong remote 
sensing science component to ecology-, hydrology-, 
and logy-oriented field projects, to create a re- 
search environment that promotes strong interactions 
among scientists within the program, and to more effi- 
ciently utilize and compete for the NASA fleet of 
remote sensing aircraft. Four new MAC’s were con- 
ducted in 1990: the Oregon Transect Ecosystem Re- 
search (OTTER) — along an east-west transect 
through central Oregon, the Forest Ecosystem Dy- 
namics (FED) project at the Northern Experimental 
Forest in Howland, Maine, the MACHYDRO project in 
the Mahantango Creek watershed in central PennsyI- 
vania, and the Walnut Gulch project near Tombstone, 
Arizona. The OTTER project is testing a model that es- 
timates the major fluxes of carbon, nitrogen, and water 
through temperate coniferous forest ecosystems. The 
focus in the project is on short time-scale (days-year) 
variations in ecosystem function. The FED project is 
concerned with modeling vegetation changes of forest 
ecosystems using remotely sensed observations to 
extract biophysical properties of forest canopies. The 
focus in this project is on long time-scale (decades to 
millenia) changes in ecosystem structure. The MA- 
CHYDRO project is studying the role of soil moisture 
and its regulating effects on hydrologic processes. The 
focus of the study is to delineate soil moisture differ- 
ences within a basin and their changes with respect to 
evapotranspiration, rainfall, and streamflow. The 
Wainut Gulch project is focused on the effects of soil 
moisture in the energy and water balance of arid and 
semiarid ecosystems and their feedbacks to the at- 
mosphere via thermal forcing. 


159,950 
PB91-960115/GAR 
Congress, Washington, 
Energy Study Conference. 
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SubscriptionPC$20.00 
DC. Environmental and 


Environmental and Energy Study Conference 
Floor Brief: NASA Reauthorization Bill HR 1988 - H. 
Rpt. 102-41. 

30 Apr 91, 3p 

Paper copy available on subscription, U.S., Canada, 
and Mexico price $195.00/year First Class or 
$295.00/year Overnight Delivery; all others write for 
quote. Single copies also available in paper copy or 
microfiche. Base Manual (Briefing Book) available as 
PB90-960199. 


The House Science Committee reported a bill April 25 
to reauthorize ~~ under the National Aeronau- 
tics and Space Administration through fiscal year 
1994. The bill, HR 1988, would authorize appropria- 
tions of $725.6 million for NASA’s Earth sciences pro- 
grams in the — fiscal year. That amount is $50 
million less than the Bush administration requested but 
$57.7 million above the current spending level. The 
Earth sciences budget includes the Mission to Planet 
Earth program, part of an international satellite project 
to study the Earth’s environment and evidence of 
global climate change. The bill would authorize $830 
million for Earth sciences in fiscal 1993 and $950.5 mil- 
lion in fiscal 1994, representing annual increases of 10 
percent when inflation is factored in. 


NAVIGATION, 
GUIDANCE, & 
CONTROL 


Navigation & Guidance System 
Components 
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AD-A237 103/7/GAR PC A12/MF A03 
— Douglas Missile Systems Co., St. Louis, 


Technology Insertion-Engineering Services Proc- 
ess Characterization. Task Order No. 1 (Block 1). 
Database Documentation Book. WR-ALC 
MANPGC. 

Contract summary rept. Aug 88-Aug 89. 

14 Aug 89, 254p 

Contract F33600-88-D-0567 


bey | Insertion (Tl)/Industrial Process Improve- 
ment (IPI) Data Base Documentation Book Volume, for 
WR-ALC/MANPGC (Directional Gyroscopic Repair). 
This document contains detailed information about 
layouts equipment and processes for this RCC. 
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Fusion Devices (Thermonuclear) 
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DE91013164/GAR PC A12/MF A03 

Rochester Univ., NY. Lab. for Laser Energetics. 

University of Rochester, Laboratory for Laser En- 

= annual report, 1 October 1989-30 Septem- 
r i 


Progress rept. 

Jan 91, 273p DOE/DP/40200-146 

Contract FC03-85DP40200 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


This — summarizes research at the Laboratory for 
Laser Energetics (LLE) for FY90 (1 October 1989 to 30 
September 1990). During the year, a number of impor- 
tant reviews of the US effort in inertial fusion were con- 
cluded. Some of the major findings as they relate to 


LLE and the high quality of our laser-fusion-research 
effort are summarized. A review of LLE’s progress on 
the OMEGA Upgrade is offered next, followed by a 
summary of the Laboratory’s role and activities in edu- 
cation this year. A brief review of the activities of the 
National Laser Users Facility is provided, followed by a 
summary of progress in advanced technology at LLE. 
209 refs., 149 figs., 15 tabs. 
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DE91013246/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

High-peak power-Nd:glass laser facilities for end 


users. 
J. T. Hunt. 18 Jan 91, 38p UCRL-JC-105998, CONF- 
910123-32 

Contract W-7405-ENG-48 

OE/LASE ‘91: 4th Society of Photo-Optical Instrumen- 
tation Engineers (SPIE) international symposium, Los 
Angeles, CA (USA), 20-25 Jan 1991. Sponsored by 
ot Geet of Energy, Washington, DC. 

U.S. Sales Only. 


The emphasis in developing the ICF systems has been 
on increasing the power and energy of the laser. In 
particular, at LLNL the power and energy per beamline 
has increased approximately tenfold for each new 
generation of laser with a concomitant decrease in 
cost achieved. The decrease in cost was with both 
technology development and economy of scale. How- 
ever, up until now, we have not looked back and asked 
the question: How does one make the present and 
earlier generation Nd: glass lasers smaller, less com- 
plex, simple to operate, and more affordable. In this 
context, our goal is to produce a set of laser system 
designs from which could be constructed an affordable 
laser with beam powers ey from one to ten 
terawatts and beam energies between 10 and 1000 
joules. The design of these system would be flexible 
enough that frequency converters could be added to 
provide target irradiation wavelength capability from 
one micron down to the ultraviolet. Similarly, the capa- 
bility to add a reasonable range of temporal pulse 
shapes and the capability to compress the temporal 
pulse could be accommodated in these designs. A 
secondary goal is to keep development costs to a min- 
imum by using only modest extrapolations of today’s 
technologies. 


159,954 

DE91013479/GAR PC A04/MF A01 
Lawrence Livermore National Lab., CA. 

Inertial Confinement Fusion. Volume 1, Number 1: 
Quarterly report October--December 1990. 
Progress rept. 

T. P. Bernat. 1990, 58p UCRL-LR-105821-91-1 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


This report contains papers on the egg topics: A 
nondestructive method for measuring the fill pressure 
and permeability of fuel-filled plastic shells; an im- 
proved method for making polystyrene microspheres; 
indirect-drive Rayleigh-Taylor experiments using 
shape laser pulses; intensity scaling of stimulated 
raman forward scattering; beam ng amen across 
the target chamber in heavy-ion fusion; preparations 
and properties of brominated polyer coatings; and 
beam-smoothing capability on the Nova laser. 


159,955 

DE91013548/GAR 

Oak Ridge National Lab., TN. 
Power and particle balance studies using an in- 
strumented limiter system on ATF. 

T. Uckan, P. K. Mioduszewski, T. S. Bigelow, J. C. 
Glowienka, and S. Hiroe. Jun 91, 26p ORNL/TM- 
11520 


Contract ACO5-840R21400 
Sponsored by Department of Energy, Washington, DC. 


Power and particle balance studies on the Advanced 
Toroidal Facility (ATF) torsatron are carried out using a 
rail limiter system. Both top and bottom limiters are 
made of graphite tile arrays, and these tiles are instru- 
mented with thermocouples and Langmuir probes for 
calorimetric and particle flux measurements. Initial ex- 
perimental results indicate that the limiter power loss 
accounts for about 12% of the total and the radiation 
loss for about 30% of the total; the rest of the plasma 
heating power appears to be going to the vessel wall. 
The particle flux to the limiters is also about 18%. The 
fractions of power and particle flux to the limiters are 
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relatively lower than in tokamaks because of the low 
edge safety factor, q (approximately)1 rather than q 
(approximately)3 as in a typical tokamak, at the natural 
boundary of the ATF plasma (which results from the 
magnetic stellarator configuration of this currentless 
device). Therefore, for limiters of the same size, these 
fractions are about a factor of q lower in ATF than ina 
comparable tokamak device. 11 refs., 8 figs. 


159,956 

DES 1013569/GAR PC A06/MF A02 
Lawrence Livermore National Lab., CA. 

Seventh ta fabrication specialists’ meeting. 
1989, 124 NF-8909418 

Contract W-7405-ENG-48 

Cats fabrication specialists meeting (7th), Livermore, 
CA (USA), 25-29 Sep 1989. Sponsored by Department 
of Energy, Washington, DC. 


This report discusses: implosion experiments at LLE; a 
study of surface characterization using phase interfer- 
ence microscopy; paraxial model of shell interfero- 
metry; x-ray fluorescence measurements of NaCl- 
coated and argon-filled spherical shells; high resolu- 
tion, low energy x-ray gauging and tomography; com- 
parison of SEM and profilometer measurements of 
surface finishes on hydrocarbon coatings; high-resolu- 
tion SEM and TEM analyses of CRF foams; interfero- 
metric characterization of macroshell capsules and 
surface perturbations on microshell targets; computer- 
assisted microballoon selection for inertial fusion tar- 
soe carbonizing studies on resorcinol formaldehyde 
loams; low-density polymer composite foams for 
direct-drive ICF targets; tritium handling facility at KMS 
Fusion Inc.; and the hydrogen permeation properties 
of plasma polymer coatings. 


159,957 
DES91013686/GAR PC A03/MF AO1 
— — Lab., NM. 

echnology and component development for a 
closed tritium cycle. 
R. D. Penzhorn, J. Anderson, R. Haange, B. Hircq, 
and A. Meikle. 1991, 28p LA-UR-91-1695, CONF- 
910615-1 
Contract W-7405-ENG-36 
International symposium on nuclear fusion technology 
(2nd), Karlsruhe (Germany, F.R.), 3-8 Jun 1991. Spon- 
sored by Department of Energy, Washington, DC. 


A brief summary on recent advances in the field of triti- 
um technology concerning the most important subsys- 
tems of the fuel cycle of a fusion reactor, i.e. the 
plasma exhaust pumping system, the exhaust gas 
clean up system, the isotope ation, the tritium 
storage and the tritium extraction from a blanket is pro- 
vided. Experimental results, single component devel- 
opments, and technical tests including those with rele- 
vant amounts of tritium that constitute the basis of pro- 
— — Process concepts are described. 48 
refs., S. 
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DE91013852/GAR PC A05/MF A01 
Lawrence Livermore National Lab., CA. 

Cascade inertial confinement fu: 


t. 
Sh Pitts, W. J. Hogan, M. T. Tobin, R. F. Bourque, 
and W. R. Meier. 23 Dec 90, 96p UCRL-LR-104546 
Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The Cascade reactor concept has the potential of con- 
verting inertial confinement fusion (ICF) energy into 
electrical power safely, efficiently, and with low activa- 
tion. Its flexibility permits a number of options for mate- 
rials, blankets, fuel-pellet designs and drivers. This 
report documents a ‘etical and experimental study 
culminating in a reference Cascade conceptual design 
that produces 890 MW of electrical power with a net 
plant efficiency of 47% if a heavy-ion driver used. The 
reactor is double-cone shaped and rotates at 50 rpm. 
A ceramic-granule blanket flows through the reactor 
held against the reactor wall by the rotation. The blan- 
ket serves several functions: it absorbs energy from 
fusion reactions that occur at 5 Hz in the center of the 
reactor, thereby protecting the reactor wall and ex- 
tending its lifetime to that of power plant; it acts as a 
heat-exchange ium to transfer fusion energy to 
high-pressure helium gas used in power conversion; 
and it produces tritium to replace that burned in the 
fusion process. Cascade’s illumination geometry is re- 
stricted, so that energy coupling to presently-en- 
visioned fuel pellets is practical only with heavy-ion 


reactor con- 
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drivers. Laser drivers would require the use of fuel pel- 
lets with advanced design features. We discuss the re- 
actor concept, heat exchanger, balance of plant, other 
systems that would be necessary for a full-scale pro- 
duction of electrical power, and experiments that 
prove the feasibility of a flowing granular blanket. A 
cost study predicts that Cascade, usi i 
driver, could produce electricity for between 5.5 and 
6.8 cents/kWh-comparable to the cost of power using 
modular high- temperature gas-cooled reactors, pres- 
surized-water reactors, or coal-fired power plants. Fi- 
nally, we include an annotated bibliography of the over 
50 reports which have been written Cascade. 


159,959 

DE91013948/GAR PC A03/MF A01 
Washington Univ., Seattle. Aerospace and Energetics 
Research Program. 

Formation and sustainment of a a low aspect 
ratio tokamak using coaxial helicity injection (the 
Helicity IT) experiment). 
—_ report No. 1, June 1, 1990-January 31, 
T. R. Jarboe, and B. A. Nelson. 1991, 46p DOE/ER/ 
54095-1, UWAERP-28 

Contract FG06-90ER54095 

Sponsored by Department of Energy, Washington, DC. 


In this — we will detail the progress of the Helicity 
Injected Tokamak experiment construction, including 
the following components: vacuum vessel and pump- 
ing system; helicity source and power supply; toroidal 
field coil and power supply; bias coil and power supply; 
data acquisition system; diagnostic set; and collabora- 
tion with General Atomics. 


159,960 
DE91014088/GAR PC A12/MF A03 
EG and G Idaho, Inc., Idaho Fails. 

Fusion radioactivity confinement and application 
to postulated ITER accidents. 

S. J. Piet, and S. J. Brereton. 1 Mar 91, 260p EGG- 
FSP-9470 

Contract AC07-761D01570 

Sponsored by Department of Energy, Washington, DC. 


An assessment of the ITER radioactivity confinement 
shows reduction of potential accidental releases to the 
environment by two orders of magnitude. Important 
credits are the 1% volume/day confinement leakage 
rate, radioactivity decay for short-lived isotopes, re- 
sumption of detritiation/negative pressure within 
seven days of the accident, and wind meander during 
the slow confinement leakage. Achieving this two 
order of —— credit in practice requires appropri- 
ate — tails, especially the leakage rate and de- 
tritiation/negative pressure equipment, and research 
to validate some key assumptions. The confinement 
maximizes dependence on passive safety features, 
thereby working toward using fusion’s potential safety 
advantages. The confinement includes several con- 
finement zones with varying human access allow- 
ances. Some confinement areas are normally isolated 
from the environment, the closed ventilation zone. 
Some areas have an inert cover gas to inhibit combus- 
tion. If future assessments of accidental overpressure 
show the need, we propose a filter/vent system. This 
report documents our work for the ITER sere me 
pe Activity (CDA). The report is consistent the 
final CDA design ri and descriptions, except that 
our analysis incl a filter/vent. For gaseous or 
vapor tritium and for most activated aerosols, the refer- 
ence release fraction is about 2%. For short-lived 
tungsten-rhenium aerosols, the reference release frac- 
tion is somewhat lower, as low as 0.5% for some acci- 
dent scenarios. Even without resumption of detritia- 
tion/decontamination or negative pressure within 
seven days of the accident, the release fraction for 
stays below 4%. 
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159,961 

DE91014161/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Tritium room air monitor component failure data 
analysis from January 1, 1984 to December 31, 


1990. 
L. C. Cadwallader, M. A. S. Gavett, and L. Quintana. 


May 91, 49p EGG-FSP-9450 
Contract ACO7-761D01570 
Sponsored by Department of Energy, Washington, DC. 


We have analyzed tritium room air monitor failure data 
from the Tritium Systems Test Assembly (TSTA) fail- 
ure/maintenance data base to produce hourly failure 
rates. These room monitors continuously check the 


159,963 
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building air for tritium contamination and are set to 
— the Master Data Acquisition and Control 
(MDAC) computer and, on the highest radiation alarm, 
will isolate the Test Cell ventilation system and actuate 
the ion alarm. These monitors must function 


tion to calculate hourly failure rates for several monitor 
failure modes. The failure mode-specific failure rates 
for the room monitors were significantly lower than 
fusion screening data and were to the ge- 
neric nuclear fission power plant radiation monitor fail- 
ure rates. While these data agree well with our expec- 
tations, more effort is still needed to collect actual 
fusion component failure rate data, which are neces- 
sary to accurate fusion facility reliability, avail- 
ability, and risk analyses. 


159,962 

TIB/B91-01029/GAR PC E09 

Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 

ny, F.R.). Inst. fuer Datenverarbeitung in der Technik. 
zur 


the accountancy in 
: Transfers from storage to ex- 
iment and back via the purification unit). 
. Avenhaus, and G. nagel. Feb 91, 38p Rept 
no. KFK--4664 


In German. 
TIB: ZA 5141(4664). 


This study considers an application of the material ac- 
countancy principle to a subsystem of a tritium labora- 
tory. subsystem comprises the essential units of 
the so-called technical infrastructure, namely the 
transfer stations, the purification unit and the storage; 
one experiment represents the ‘client’. The tritium 
transfers are batchwise. The accountancy effective- 
ness serves as a suitable yardstick which is evaluated 
under a variety of boundary conditions typically en- 

i operation of such a laboratory. 
Special interest is addressed to the localization of an 
assumed tritium anomaly. The analytical results are 
complemented by numerical examples. ST (Copy- 
right (c) 1991 by FIZ. Citation no. 91:001029. 
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DE91013677/GAR — PC fo gare? sae 
Department of —— ington, DC. Assis 
Secretary for Nuclear Energy. 

Demonstration of U Laser 


Sete WEAVE) tak Mage 
Isot ( , Ten- 
pn assessment. 

May 91, 137p DOE/EA-0448 

U.S. Sales Only. 


The US Department of Energy (DOE), Office of Nucle- 
damsanaie two uranium- 

processes as part of the nation- 

al Uranium Atomic Vapor Laser Isotope Separation (U- 
AVLIS) program. Demonstrations of uranium metal- 
based processes would be conducted at Building K- 
1037 of the Oak Ridge Gaseous Diffusion Plant 
(ORGDP) site (also known as the K-25 site) in Oak 
Ridge, Tennessee, —— period 1991 through 

i describes 


pacted by the 
tion of the 


impacts to various environmental resources expect 
from the proposed demonstrations at ORGDP are re- 
ported in this EA to provide the basis for a decision on 
whether or not an Environmental Impact Statement 
(EIS) is needed. The is focuses on the effects of 
ject construction, operation of the feed conversion 
product conversion systems, decommissioning, 
cumulative impacts. 52 refs., 18 figs., 10 tabs. 
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159,964 
DE91014543/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Prod of gallium-66, positron emitting nuclide 
for radioimmumo y. 

S. Mirzadeh, and Y. Y. Chu. 1991, 16p CONF- 
910503-25-Extd.Abst 

Contract AC05-840R21400 

International conference on nuclear data for science 
and technology, Juelich (Germany, F.R.), 13-17 May 
by _— by Department of Energy, Washing- 
‘on, DC. 


Excitation functions for production of (sup 66)Ga via 
(alpha)-induced nuclear reactions on enriched (sup 
66)Zn have been measured with E(sub (alpha))(le)27.3 
MeV and E(sub (alpha))(le)43.7 MeV employing the 
stack-thin target technique. In addition, the induced 
activity of (sup 67)Ga in the same sets of targets al- 
lowed an evaluation of the excitation functions of the 
——-, nuclear reactions. 17 refs., 2 figs., 2 
S. 


159,965 
TIB/B91-01030/GAR PC E14 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Inst. fuer Radiochemie. 
Verfahren zur kontinuierlichen Gadoliniumbestim- 
mung in den salpetersauren Stroemen der Kern- 
brennstoff-Wiederaufarbeitung. (Method for con- 
tinuous Gd-determination in the HNO sub 3 -proc- 
= streams of the nuclear fuel reprocessing). 

iss. 
A. Bertram-Berg. Feb 91, 164p Rept no. KFK--4812 
In German. 
TIB: ZA 5141(4812). 


An analytical method for continuous Gd-concentra- 
tion-surveillance in the wash-extraction step of the nu- 
clear fuel reprocessing cycle was developped and its 
applicability demonstrated under relevant conditions. 
As detection method fluorimetry was chosen due to its 
advantage in relation to originally used ICP-OES of its 
feasibility for continous flow analysis. (orig./BBR). 
(Copyright (c) 1991 by FIZ. Citation no. 91:001030.) 
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159,966 

DE91013586/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Shock compression of low-density microcellular 
materials. 

N. C. Holmes, and E. F. See. May 91, 16p UCRL-JC- 
106338, CONF-9107105-25 

Contract W-7405-ENG-48 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


We describe a precise new technique for shock veloci- 
pf ager low-density microcellular materials 
(LDMM). This optical method uses an image-converter 
streak camera to record shock arrivals across stepped 
samples, using the emission of a thin metallic layer as 
an indicator. Real-time calibration of the sweep allows 
absolute accuracy of better than 0.5% at the 95% con- 
fidence level. The analysis of the data is described. We 
have applied this method to study the shock compres- 
sion of a silica (SiO(sub 2)) aerogel LDMM with an ini- 
tial density of 0.128 g/cm(sup 3). Further applications 
of this method, and applications to problems of current 
interest are briefly discussed. 13 refs., 3 figs., 1 tab. 


159,967 

DE91014106/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Requirements for a network storage service. 

S. M. Kelly, and R. A. Haynes. 1991, 21p SAND-91- 
1290C, CONF-9107131-1 

Contract ACO04-76DP00789 

NSSDC conference on mass storage systems and 
technologies for space and earth science applications, 
Greenbelt, MD (USA), 23-25 Jul 1991. Sponsored by 


yoy, of Energy, Washington, DC. 
U.S. Sales Only. ” - 


Sandia National Laboratories provides a high perform- 
ance classified computer network as a core capability 
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in support of its mission of nuclear weapons design 
and engineering, physical sciences research, and 
energy research and development. The network, local- 
ly known as the Internal Secure Network (ISN), was 
a in 1989 and comprises multiple distributed 
local area networks (LANs) residing in Albuquerque, 
New Mexico and Livermore, California. The TCP/IP 
protocol suite is used for inter-node communications. 
Scientific workstations and mid-range computers, run- 
ning UNIX-based operating systems, compose most 
LANs. The current file server on the supercomputer 
LAN is an implementation of the Common File System 
developed by Los Alamos National Laboratory. Subse- 
quent to the design of the ISN, Sandia reviewed its 
mass storage requirements and chose to enter into a 
competitive procurement to replace the existing file 
server with one more adaptable to a UNIX/TCP/IP en- 
vironments. The requirements study for the network 
was the starting point for the requirements study for 
the new file server. The file server is called the Net- 
work Storage Service (NSS) and its requirements are 
described in this paper. The next section i an ap- 
plication or functional description of the NSS. The final 
section adds performance, capacity, and access con- 
straints to the requirements. 
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159,968 

TIB/B91-01019/GAR P 
Bonn Univ. (Germany, F.R.). Physikalisches Inst. 
Entwicklung der ersten T: fe fuer die Vor- 
pee oe — a a 
opment o rst trigge! stage for the forwa 
drift chambers of the US detector), 

Diploma Thesis. 

A. Mass. Dec 90, 100p Rept no. BONN-IR--90-59 

In German. 


A concept is introduced to include the forward drift 
chambers (FTD) of the ZEUS detector into the First 
Level Trigger (FLT). The algorithem bases on the re- 
construction of track points called diamonds in two 
chambers (FTD 1 and 3). A coincidence method is 
used to focus on tracks gy ny interaction point. 
The coincidence domain in FTD3 has been set up 
such that 500 MeV tracks from interaction point are 
recognized. It is possible to extend the trigger algor- 
ithem to combine central and forward drift chamber 
track information. The FTD drifttimes are distributed 
over 4 Bunch Crossings (BC) after the event. The Gen- 
eral-First-Level-Trigger-Box requires that an event is 
not longer accepted than 3 BC’s. A sophisticated 
method is shown to create cellhits in order to reach 
this ong A supplementary process is introduced to 
use the time information of all cellhits in one event to 
issue its time origin. This method accepts an event 1.2 
BC’s in average. (orig.). (Copyright (c) 1991 by FIZ. Ci- 
tation no. 91 “6010195 
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Safety 


159,969 

DE91014085/GAR PC A05/MF A02 
Westinghouse Electric Corp., Carlsbad, NM. Waste 
Isolation Pilot Plant Project. 

TRUPACT-II Container Maintenance Program Plan. 
Revision 2. 

May 91, 100p DOE/WIPP-88-026-Rev.2 

Contract AC04-86AL31950 

Sponsored by Department of Energy, Washington, DC. 


This document details the maintenance, repair, and re- 
placement of components, as well as the documenta- 
tion required and the procedures to be followed to 
maintain the a of the TRUPACT-II container in 
accordance with OM-134, TRUPACT-II Container Op- 
erations and Maintenance Manual; and the TRUPACT- 
ll Container Certificate of Compliance (Number 9218). 
The routine shipping and receiving inspections re- 
quired by the Department of Transportation (DOT), De- 
partment of Energy (DOE), Nuclear Regulatory Com- 
mission (NRC) and other regulations are not ad- 
dressed in this document. This document applies to all 
DOE shipping and receiving sites that use the TRU- 
PACT-II containers. 


159,970 

DE91014376/GAR PC A03/MF A01 
Portsmouth Gaseous Diffusion Plant, OH. 

Nuclear criticality safety analysis of X-705 B-Area 
calciner discharge chute. 

R. W. Tayloe, and T. C. Davis. 10 May 91, 50p 
POEF-T-3562 

Contract ACO05-760R00001 

Sponsored by Department of Energy, Washington, DC. 


This report presents the results of an analysis of postu- 
lated critical configurations in the calciner dischar 
chute in the Portsmouth Gaseous Diffusion Plant X- 
705 B-Area. The effective multiplication factors(k(sub 
eff)) of U(sub 3)O(sub 8) and water mixtures in a range 
of enrichments and moderation ratios were analyzed. 
Assay limits favorable for criticality safety were estab- 
lished assuming on optimally moderated, fully reflect- 
ed, homogeneous mixture of U(sub 3)O(sub 8) and 
water. The KENO IV computer code was the primary 
tool used in the analysis of k(sub eff) of the U(sub 
3)O(sub 8)/water mixtures. A subcritical assay limit for 
the existing B-Area calciner discharge box and dis- 
charge chute is about 3.5 percent. At 20 percent en- 
richment, an unfavorable configuration results if an op- 
timally moderated, fully reflected U(sub 3)O(sub 8)/ 
water mixture builds up to height of yon meyer J 9 
inches above the existing level probe (a 3 inches 
below the junction of the discharge box and —P 
chute). At 20 percent enrichment, a geometrically fa- 
vorable thickness for the discharge box is about 3.5 
inches. A geometrically favorable thickness for the dis- 
charge box is less than 2 inches for 98 percent en- 
riched material. The predicted k(sub eff) values are 
sensitive to the H/U ratio and the presence of reflec- 
tors. A critical configuration is not predicted for H/U 
ratios less than two. 7 refs., 6 figs., 5 tabs. 


159,971 
DE91014459/GAR 
Argonne National Lab.., IL. 
Structural analysis of deformations in the seal 
region of a radioactive material transport cask 
under thermal loadings. 

P. Turula, and Z. Wang. 1991, 16p ANL/CP-73473, 
CONF-910602-48 

Contract W-31109-ENG-38 

American Society of Mechanical Engineers (ASME) 
pressure vessels and piping conference, San Diego, 
CA (USA), 23-27 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 


In the design of casks for the transport of highly radio- 
active materials, a major concern is preventing leak- 
age under both the normal conditions of transport and 
the hypothetical accident conditions specified in the 
federal regulations. The designs must accommodate 
various loadings, including thermal loadings. The latter 
are particularly difficult to withstand because thermal 
considerations require exceptional structural flexibility, 
while other design considerations require structural 
stiffness. To guarantee a design that will be leaktight, 
the designer needs to quantify and limit the range of 
possible movement between the cask body and the lid 
under all conditions. This paper first shows the defor- 
mations obtained from a simplified model of the basic 
configuration of a sample design under selected 
normal and hypothetical thermal loading conditions. 
The design is then modified and re-analyzed to evalu- 
ate the effectiveness of two configuration modifica- 
tions intended to reduce relative movement at the clo- 
sure interface between cask body and the lid. Com- 
parisons of required bolting forces demonstrate that 
accommodating the thermal loadings must be a pri- 
mary consideration in designing the cask. 5 refs., 6 
figs., 1 tab. 
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159,972 

DE91014688/GAR PC A06/MF A02 
Westinghouse Hanford Co., Richland, WA. 
Ventilation flow recommendations for Waste Tank 
241-SY-101. 

D. M. Wry and J. L. Homan. Feb 91, 125p 
WHC-EP-0406 

Contract ACO06-87RL10930 

Sponsored by Department of Energy, Washington, DC. 


Radioactive waste stored in Waste Tank 241-SY-101 
releases gases that contain hydrogen and nitrous 
oxide. Concerns have been raised about the possibility 
of a hydrogen burn event that might damage the tank, 
which in turn could be postulated to release radioac- 
tive materials into the environment. Several aes 
tions are underway to evaluate methods to reduce the 





likelihood of a hydrogen burn event. One of these 
methods is to provide additional ventilation to the tank. 
This report documents analyses that show the effects 
of ventilation flow rates on hydrogen inventories in the 
tank. It also shows the resulting tank pressures if the 
hydrogen is assumed to burn in both air and inert - 
atmospheres. A recommended ventilation system flow 
rate, based on a managed risk approach, is provided. 5 
refs., 16 figs., 9 tabs. 


159,973 

DE$1015081/GAR PC A03/MF A01 
Westinghouse Idaho Nuclear Co., inc., Idaho Falls. 

I , testing, and operating juirements 
for the ing and shipping of uranium trioxide 
in 5: rtment of Transportation (DOT) 
tion 6M shipping packagings. 

D. V. Toomer. Jun 91, 47p WINCO-1079 

Contract AC07-841D12435 

Sponsored by Department of Energy, Washington, DC. 


This document identifies the inspection, testing and 
operating requirements for the packaging, loading, and 
shipping of uranium trioxide (UO(sub A in 55-gallon 
DOT ewer 6M shipping packa: ge the 
Idaho Chemical Processing Plant (ICPP). Compliance 
bay this ——_ SS controls for 

purchasing, packaging, loading, and shipping of 
DOT Specification 6M shipping packagi are main- 
tained in strict accordance with applicable Code of 
Federal Regulations (CFRs) and Department of 
Energy (DOE) Orders. 7 refs., 3 figs., 1 tab. 
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159,974 
DE91013493/GAR PC A03/MF A01 


Lawrence Livermore National Lab., CA. 
Yucca Mountain near-field environment consider- 
ations for engineered barrier system design and 


ayy 
. G. Wilder. May 91, 29p UCRL-JC-104764, CONF- 


910435-85 

Contract W-7405-ENG-48 

Annual American Nuclear Society (ANS) international 

high level radioactive waste management conference 
2nd), Las Vegas, NV (USA), 28 Apr - 3 May 1991. 
ponsored by Department of Energy, Washington, DC. 


The United States Department of Energy (DOE) is in- 
vestigating the suitability of Yucca Mountain (YM) as a 
potential site for the nation’s first High-Level Nuclear 
Waste Repository. This responsibility includes materi- 
als testing and selections, design criteria develop- 
ment, waste form characterizations, performance as- 
sessments, and Near-Field (NF) environment charac- 
terization. These areas of responsibility are interrelat- 
ed and to a large extent depend on environmental con- 
ditions surrounding the EBS components. The focus of 
this paper is to discuss what is currently known about 
the NF environment, particularly those aspects whose 
interaction with EBS components have significant im- 
pacts on the performance of the EBS and its ability to 
contribute to the isolation of radioactive waste. Refer- 
ence designs and design/processes assumptions are 
used to evaluate the expected NF environmental con- 
ditions. This report will not focus on providing parame- 
ter values but rather on the processes that influence 
those parameters and on the impacts of those param- 
eters on the performance of EBS components. Where 
values are given, they should be viewed as typical of 
YM as a whole but not necessarily representative of 
the actual NF environment conditions that surround 
the EBS components. 19 refs., 6 figs. 


159,975 
DE91013623/GAR PC A04/MF A01 
Los Alamos Nationai Lab., NM. 

Post ial action report for the Water Boiler 
Reactor q 

G. M. Montoya. ap Ay 54p LA-12012 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


The TA-2 Water Boiler Reactor Decommissioning 
Project decontaminated and decommissioned the 
Water Boiler Reactor, TA-2-1-122, at Los Alamos Na- 
tional Laboratory in Los Alamos, New Mexico, to pro- 
vide reusable space at the TA-2 site and to eliminate 
the hazard of accidental intrusion into a contaminated 
structure. This report documents the radiological con- 
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dition of the site after the decommissioning and deco 
tamination between June 1989 and April 1990. 7 refs., 
3 figs., 5 tabs. 


159,976 
DE91013624/GAR 
Los Alamos National Lab., NM. 


PC A04/MF A01 


ept. 
—-* and G. M. Montoya. Jun 91, 59p LA- 
Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


This final report addresses the Phase 2 decommis- 
sioning of the Water Boiler Reactor, biological shield, 
other components within the biological shield, and 
piping pits in the floor of the reactor building. External 
structures and underground piping associated with the 

jaseous effluent (stack) line from Technical Area 2 

A-2) Water Boiler Reactor were removed in 1985-- 
1986 as Phase 1 of reactor decommissioning. The 
cost of Phase 2 was approximately $623K. The de- 
pega es operation produced 173 m(sup 3) of 
low-level solid radioactive waste and 35 m(sup 3) of 
mixed waste. 15 refs., 25 figs., 3 tabs. 


159,977 
DE$1013714/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Results of a pilot-scale meiter test to attain higher 
juction rates. 

. L. Elliot, J. M. Perez, and C. C. Chapman. May 
91, 22p PNL-SA-19401, CONF-910430-14 
Contract ACO06-76RL01830 
Annual meeting and exposition of the American Ce- 
ramic Society (ACerS) (93rd), Cincinnati, OH (USA), 28 
Apr - 2 May 1991. Sponsored by Department of 
Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A pilot-scale melter test was completed as part of the 
effort to enhance glass production rates in high level 
waste vitrification. The experiment was designed to 
evaluate the effects of bulk glass temperature and 
feed oxide loading on glass production rate. During the 
115-hour test (designated PSCM-24), approximately 
2500 kg of glass was generated from 3900 L of meiter 
feed. During the high- temperature/high solids seg- 
ment of the run, the maximum glass production rate 
obtained was 83 kg/hr-m(sup 2). This rate is over 80% 
better than the previous production rate record for this 
particular melter. During the low-temperature/high 
concentration sy ary the maximum glass protection 
rate was only 22 kg/hr-m(sup 2). The factor of four dif- 
ference between the two test segments was surpris- 
ing. These results su t that there is a stro melt 
rate dependence on the melting chemistry in the cold 
cap than on other phenomena. During this test an in- 
stantaneous mass balance for nitrogen oxides was 
used to monitor the processing status. This method 
correctly predicted over feeding prior to visual confir- 
mation, and is a very promising method for maintaini 
the highest practical feed rate without over feeding. 
figs., 4 tabs. 


159,978 

DE91013717/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Behavior of RuO2 in oe melt. 

P. R. Hrma, and W. T. Cobb. May 91, 16p PNL-SA- 
19544, CONF-9104261-5 

Contract ACO06-76RL01830 ; 

International symposium on ceramics in nuclear and 
hazardous waste a (5th), Cincinnati, OH 
(USA), 29 Apr - 3 May 1991. Sponsored by Department 
of Energy, Washington, DC. 


Samples of a borosilicate glass melt containing 0.27 
wt% of Ruo(sub 2) particles, approximately 1 (mu)m in 
diameter, were subjected to heat treatments at 
1050(degrees)C in alumina and metallic crucibles and 
investigated by optical microscopy. The results indi- 
cate that RuO(sub 2) particles agglomerate before 
sedimentation. Agglomerations — to be prod 

in the melt meniscus and the thin film of melt above the 
meniscus, where high velocity gradients bring the 
RuO(sub 2) particles into correct. 9 refs., 1 tab. 


159,979 

DE91013910/GAR PC AO5/MF A01 
EG and G Idaho, Inc., idaho Falls. National Low-Level 
Waste Management Program. 


159,982 
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Guidelines for acquisition, installation, and testing 
of assessment software. 

R. R. Seitz, S. D. Matthews, and K. M. Kosteinik. 
Sep 90, 92p DOE/LLW-102, MISC-90087 

Contract AC07-761D01570 

Sponsored by Department of Energy, Washington, DC. 


This document presents general guidelines and quality 
assurance recommendations for acquired perform- 
ance assessment software to be used for activities in 
support of low-level radioactive waste disposal facili- 
ties. Recommendations are presented for establishing 
a computer directory structure, configuration control, 
and software testing analyses. The appendices con- 
tain examples of the directory structure and file man- 
agement system as implemented at the Idaho National 
Engineering Laboratory (INEL) for the UNSAT-H, Ver- 
sion 2.0 code. Results of the various software analysis 
performed on UNSAT-H are also presented. 59 refs., 2 
figs., 6 tabs. 


159,980 


DE91014003/GAR 
Argonne National Lab.., IL. 
Development of a Waste Minimization Pian at Ar- 


gonne National q 

R. W. Peters, and J. R. Thuot. 1991, 26p ANL/CP- 
72978, CONF-9106204-1 

Contract W-31109-ENG-38 

Mid-Atlantic industrial waste conference (23rd), Pitts- 
burgh, PA (USA), 4-7 Jun 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


In response to US Department of Energy (DOE) Exec- 
utive Orders, Argonne National Laboratory (ANL) has 
developed a Waste Minimization Plan for implementa- 
tion at the Laboratory. An integral part of this Plan is 
the pilot demonstration of the Plan in selected Divi- 
sions of the Laboratory. The primary objective of this 
program is to cost- effectively reduce the generation of 
all types of wastes at ANL, including hazardous radio- 
active, mixed, and nonhazardous wastes. The Waste 
Minimization Plan utilizes a waste minimization assess- 
ment as a systematic procedure to determine opportu- 
nities and potential to eliminate or reduce waste. To 
facilitate these assessments, a com ed, bar- 
code-based waste tracking system will be developed 
and implemented at ANL to track hazardous wastes 
from the point of generation to ultimate disposal. This 
paper describes the development and evolution of this 
Waste Minimization Plan at ANL. 2 refs., 3 figs. , 3 tabs. 
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159,981 


DE91014087/GAR PC A06/MF A02 
Westinghouse Electric Corp., Carlsbad, NM. Waste 
Isolation Pilot Plant Project. 

flammability concerns associat- 
ed with waste destined for WIPP. 
Apr 91, 122p DOE/WIPP-91-018 
Contract AC04-86AL31950 
Sponsored by Department of Energy, Washington, DC. 


The Waste Isolation Pilot Plant (WIPP), in southeast- 

ern New Mexico,is an ui ‘ound r , dé 
igned for the safe ic di | of transuranic 
elated activi- 


storage rooms are mined in a 

mation, and are located 2150 feet below the surface. 
After the disposal of waste in the storage rooms, clo- 
sure of the repository is expected to occur by creep 
(plastic flow) of the salt formation, with the waste being 
permanently isolated from the surrounding environ- 
ment. This paper has evaluated the issue of mabil- 
ity concerns associated with TRU waste to be shipped 
to WIPP, including a review of possible scenarios that 
can potentially contribute to the flammability. The 
paper di existing regulations that address po- 
tential flammability concerns, presents an is of 
previous flammability-related incidents at DOE sites 
with respect to the current regulations, and finally, ex- 
amines the degree of assurance these regulations pro- 
vide in safeguarding against flammability concerns 
— tion and waste handling. 50 refs., 7 
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DE91014090/GAR 
EG and G Idaho, Inc., Idaho Falls. 


November 1, 1991 
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Summary of the environmental restoration pro- 
ram Retrieval Demonstration Project at the idaho 
ational Engineering ny. 

J. McQuary. Jan 91, 66p EGG-WTD-9291 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


This document summarizes the of retrieval techniques 
developed to excavate buried transuranic (TRU) mixed 
waste from the Subsurface Disposal Area (SDA). The 
SDA is located at the Idaho National Engineering Lab- 
oratory (INEL) in the Radioactive Waste Management 
Complex (RWMC). 31 refs., 1 fig. 


159,983 
DE91014093/GAR PC AO5/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

In situ vitrification ped treatability investiga- 


tion progress — Revision 1. 

D. A. Arrenholz. Feb 91, 76p EGG-WTD-9383-Rev.1 
Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


This document presents a summary of the efforts con- 
ducted under the in situ vitrification treatability study 
during the period from its initiation in FY-88 until FY-90. 
In situ vitrification is a thermal treatment process that 
uses electrical power to convert contaminated soils 
into a chemically inert and stable glass and crystalline 
product. Contaminants present in the soil are either in- 
corporated into the product or are pyrolyzed during 
treatment. The treatability study being conducted at 
the Idaho National Engineering Laboratory by EG&G 
Idaho is directed at examining the specific applicability 
of the in situ vitrification process to buried wastes con- 
taminated with transuranic radionuclides and other 
contaminants found at the Subsurface Disposal Area 
of the Radioactive Waste Management Complex. This 
treatability study consists of a variety of tasks, includ- 
ing engineering tests, field tests, vitrified product eval- 
uation, and analytical models of the in situ vitrification 
process. 6 refs., 4 figs., 3 tabs. 


159,984 

DE91014154/GAR 

EG and G Idaho, Inc., Idaho Falls. 
BWP data qualification manual. 
C. ag R. A. Larson, and G. A. Harris. Jun 89, 
192p E 


G-WM-8488 
Contract ACO7-761D01570 
Sponsored by Department of Energy, Washington, DC. 


The Data Qualification Manual (DQM) has been devel- 
oped to discuss the process required to —_ data 
generated for the Buried Waste Program (BWP). The 
data from the BWP tasks conducted at the Radioactive 
Waste Management Complex (RWMC) and elsewhere 
will lead to remedial decisions being made which are 
—— by federal regulations administered by the 

nvironmental Protection Agency (EPA). Data qualifi- 
cation is the process of insuring that only data of 
planned and known qualities are used to make a deci- 
sion or answer a question. Although it is the Data In- 
tegrity Review Committee’s (DIRC) responsibility to 
insure that the quality of all BWP data is ultimately veri- 
fied and validated, all personnel who participate in the 
data gathering process will affect the quality of the 
data and must be responsible for knowing what is re- 
quired to produce data of the planned quality. There- 
fore this manual is addressed to all participants in a 
data-gathering task. This manual discusses require- 
ments to support data qualification in several areas, 
including: the sampling and analysis plan; data quality 
objectives and PARCC goals; sample custody docu- 
mentation; quality assurance; assembly of the data 
qualification package; and existing data. 23 refs., 4 
figs., 6 tabs. 
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DE91014168/GAR 
EG and G Idaho, Inc., idaho Falls. 
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Summary of the environmental restoration 
ram retrieval demonstration pro) at the idaho 
tional E ing Laboratory. Revision 1. 
J. McQuary. Feb 91, 65p EGG-WTD-9291-Rev.1 
Contract ACO7-761D01570 
Sponsored by Department of Energy, Washington, DC. 


This report provides a summary of the Environmental 
Restoration Program’s Retrieval Demonstration 
Project at the Idaho National Engineering Laboratory. 
This project developed concepts for demonstrating fa- 
cilities and equipment for the retrieval of buried transu- 
ranic mixed waste at the INEL. Included is a brief as- 
sessment of the viability, cost effectiveness, and 
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safety of retrieval based on the developed concept. 
Changes made in Revision 1 reflect editorial changes 
only. 31 refs., 1 fig. 


159,986 
DES1014196/GAR PC A03/MF A01 
Oak Ridge K-25 Site, TN. 

Evaluation of alternatives for best available tech- 
nology treatment and retreatment of uranium-con- 
taminated solutions at the Paducah Gaseous Diffu- 
sion Plant C-400 Facility. Part 2: Progress report, 
January 1991. 

G. D. Del Cul. Feb 91, 23p K/QT-394/PT2 

Contract AC05-840T21400 

Sponsored by Department of Energy, Washington, DC. 


The Paducah Gaseous Diffusion Plant C-400 Decon- 
tamination Facility generators aqueous solutions that 
originate in drum washing, machine parts and equip- 
ment cleaning, and other decontamination processes. 
In general, the waste contains uranyl, fluoride, carbon- 
ate, and nitrate ions, in addition to soaps, detergents, 
secondary contaminants, and particulate matter. The 
main contaminants are fluoride, technetium, uranium, 
and other heavy metals. In accordance with Depart- 
ment of Energy (DOE) Order 5400.5, the releases of 
radioactive materials must be as low as reasonably 
achievable and be below the derived concentration 
guide limits. To comply with the DOE order, an action 
plan was formulated. The action plan iricluded a litera- 
ture search to support best available technology eval- 
uation of treatment alternatives, a quality assurance/ 
quality control plan, suggestion of alternative treat- 
ment options, bench-scale test studies of the pro- 
posed treatment alternatives, and establishment of the 
final recommendation. Five major technologies were 
considered: precipitation/coprecipitation, reverse os- 
mosis, ultrafiltration, supported liquid membranes, and 
ion exchange. Biosorption was also briefly considered. 
Based on C-400’s requirements and facilities, the pre- 
cipitation/coprecipitation process appears to be the 
best suited for use at the plant. Four different treat- 
ment options using the precipitation/coprecipitation 
technology were proposed. Bench-scale studies of all 
four options were — ted. Options 1 and 2 repre- 
sent a combination of lime-softening and iron copreci- 
pitation. Laboratory test evaluations were initiated and 
the results involving Options 1 and 2 reported here. 29 
refs., 1 fig., 2 tabs. 


159,987 

DE91014311/GAR PC A03/MF A01 
Resource Concepts, Inc., Carson City, NV. 

Review of revegetation practices appropriate for 
reclamation of the proposed nuclear waste reposi- 
tory at Yucca Mountain, Nevada. 

Oct 89, 43p NWPO-EV-002-89 

Contract FG08-85NV10461 

Sponsored by Department of Energy, Washington, DC. 


The Yucca Mountain site, proposed by US Department 
of Energy (DOE) as the nation’s first high-level radio- 
active waste repository is located in Nye County, 
Nevada, approximately 100 miles northwest of Las 
Vegas. Yucca Mountain is located in a botanically 
unique transition zone between the Great Basin and 
the Mojave Desert. The environment of the proposed 
repository is influenced by both biotic provinces, and 
additionally Dengan characteristics that are unique 
unto itself. The purpose of this report is to summarize 
the existing pertinent data relative to the local environ- 
mental constraints that affect reclamation; describe 
the observations that have been made regarding v 
tation reestablishment in the absence of reclamation; 
and provide special horticultural considerations appro- 
priate for harsh environments such as Yucca Moun- 
tain. Further, this report provides specific recommen- 
dations to acquire further more specific information 
needed to refine reclamation prescriptions specifically 
for Yucca Mountain. Finally, this report describes the 
time and procedural commitment that must be made to 
monitor reclamation success. 43 refs., 1 tab. 


159,988 
DE$1014614/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Mathematical model for two-phase water, air, and 
heat flow around a linear heat source empiaced in 
a medium. 

C. ty, and K. Pruess. Mar 91, 21p LBL-30050, 
CONF-910739-18 

Contract AC03-76SF00098 

ASME/AIChE/ANS national heat transfer conference, 
Minneapolis, MN (USA), 26-31 Jul 1991. Sponsored by 
Department of Energy, Washington, DC. 


A semianalytical solution for transient two-phase 
water, air, and heat flow in a uniform porous medium 
surrounding a constant-strength linear heat source has 
been developed, using a similarity variable (eta)=r/ 
(radical)t (r is radial distance, t is time). Although the 
similarity transformation requires a simplified radial ge- 
ometry, all the physical mechanisms involved in two- 
phase fluid and heat flow may be taken into account in 
a rigorous way. The solution includes nonlinear ther- 
mophysical fluid and material properties, such as rela- 
tive permeability and capillary pressure variations with 
saturation, and density and viscosity variations with 
temperature and pressure. The resulting a 
equations form a set of coupled nonlinear ODEs, ne- 
cessitating numerical integration. The solution has 
been applied to a partially saturated porous medium 
initially at a temperature well below the saturation tem- 
perature, which is the setting for the potential nuclear 
waste repository site at Yucca Mountain, Nevada. The 
resulting heat and fluid flows provide a stringent test of 
many of the capabilities of numerical simulation 
models, making the similarity solution a useful tool for 
model verification. Comparisons to date have shown 
excellent agreement between the TOUGH2 simulator 
and the similarity solution for a variety of conditions. 13 
refs., 6 figs., 1 tab. 


159,989 

DE91014691/GAR PC A07/MF A02 
Westinghouse Hanford Co., Richland, WA. 

Summary of radioactive solid waste received in 
the 200 Areas during calendar year 1990. 

J. D. Anderson, D. C. McCann, and B. E. Poremba. 
Apr 91, 1384p WHC-EP-0125-3 

Contract ACO6-87RL10930 

Sponsored by Department of Energy, Washington, DC. 


Westinghouse Hanford Company manages and oper- 
ates the Hanford Site 200 Areas radioactive solid 
waste storage and disposal facilities for the US De- 
partment of Energy-Richland Operations Office under 
contract ACO6-87RL10930. These facilities include ra- 
dioactive solid waste disposal sites and radioactive 
solid waste storage areas. This document summarizes 
the amount of radioactive materials that have been 
buried and stored in the 200 Areas radioactive solid 
waste storage and disposal facilities since startup in 
1944 through calendar year 1990. This report does not 
include solid radioactive wastes in storage or disposal 
in other areas or facilities such as the underground 
tank farms. Unless packaged within the scope of Han- 
ford Site radioactive solid waste acceptance criteria, 
liquid waste data are not included in this document. 10 
refs., 1 tab. 


159,990 

NUREG/CR-2907-V9/GAR PC A15/MF A03 
Brookhaven National Lab., Upton, NY. 

Radioactive Materials Released from Nuclear 
Power Plants. Annual Report 1988. 

Technical rept. y 

J. Tichler, K. Norden, and J. Congemi. May 91, 333p 

BNL-NUREG-51581-VOL-9 

Also available from Supt. of Docs. See also report for 
1987, NUREG/CR-2907-V8. Sponsored by Nuclear 
Regulatory Commission, Washington, DC. Office of In- 
formation Resources Management. 


Releases of radioactive materials in airborne and liquid 
effluents from commercial light water reactors during 
1988 have been compiled and reported. Data on solid 
waste shipments as well as selected operating infor- 
mation have been included. The report supplements 
earlier annual reports issued by the former Atomic 
Energy Commission and the Nuclear Regulatory Com- 
mission. The 1988 release data are summarized in tab- 
ular form. Data covering specific radionuclides are 
summarized. 


159,991 

NUREG-0837-V11-N1/GAR PC A11/MF A03 

Nuclear Regulatory Commission, King of Prussia, PA. 
ion |. 

NRC TLD Direct Radiation Monitoring Network. 

Progress Report, January-March 1991. 

Quarterly rept. 

R. Struckmeyer, and N. McNamara. Jul 91, 236 

Also available from Supt. of Docs. See also N 

0837-V10-N4. 


The report provides the status and results of the NRC 
Thermoluminescent Dosimeter (TLD) Direct Radiation 
Monitoring Network. It presents the radiation levels 


REG- 





measured in the vicinity of NRC licensed facilities 
throughout the country for the first quarter of 1991. 


159,992 

NUREG-1302/GAR PC A06/MF A02 
Nuclear Regulatory Commission, Washington, DC. 
Div. of Radiation Protection and Emergency Prepared- 


ness. 

Offsite Dose Calculation Manual Guidance: Stand- 

ard Radiological Effluent Controls for Boiling 

a Reactors. Generic Letter 89-01, Supplement 
lo. 1. 

W. W. Meinke, and T. H. Essig. Apr 91, 120p 

Also available from Supt. of Docs. 


The report contains guidance which may be voluntarily 
used by licensees who choose to implement the provi- 
sion of Generic Letter 89-01, which allows Radiologi- 
cal Effluent Technical Specifications (RETS) to be re- 
moved from the main body of the Technical Specifica- 
tions and placed in the Offsite Dose Calculation 
Manual (ODCM). Guidance is provided for Standard 
Effluent Controls definitions, Controls for effluent mon- 
itoring instrumentation, Controls for effluent releases, 
Controls for radiological environmental monitoring, 
and the basis for Controls. Guidance on the formula- 
tion of RETS has been available in draft form (NUREG- 
0472 and 0473) for a number of years; the current 
effort simply recasts those RETS into Standard Radio- 
logical Effluent Controls for application to the ODCM. 
Also included for completeness are: (1) radiological 
environmental monitoring program guidance previous- 
ly which had been available as a Branch Technical Po- 
sition (Rev. 1, November 1979); (2) existing ODCM 
— and (3) a reproduction of Generic Letter 89- 


159,993 

TIB/A91-00987/GAR PC E14 
Bundesanstalt fuer Geowissenschaften und Roh- 
stoffe, Hanover (Germany, F.R.). 

Geotechnisches Verhalten verschiedener Salzges- 
teine. Abschlussbericht. (Long-term deformation 
behaviour of salt rock. Final report). 

U. Hunsche, |. Plischke, and O. Schulze. Oct 88, 


130p 
Contract BMFT KWA 5502 
In German. 


To determine the deformation behaviour of salt rocks, 
one- and three-axial creep tests were made with rock 
salt, carnallite and anhydrite at room temperature and 
at increased temperatures, with regard to the dimen- 
sioning and safety analysis of a final storage facility for 
radioactive wastes. The stability limit of rock salt was 
confirmed. Two creep tests are being carried out at big 
rock salt pillars at the Asse salt mine to find out the 

plicability of laboratory tests to in situ conditions. 
(DG). (Copyright (c) 1991 by FIZ. Citation no. 
91:000987.) 


159,994 

TIB/A91-00988/GAR PC E14 
Bundesanstalt fuer Geowissenschaften und Roh- 
stoffe, Hanover (Germany, F.R.). 

Stoffverhalten von Saiz bei kurzzeitigen Wechsel- 
belastungen (seismische Analyse untertaeg 
Hohiraeume). Abschiussbericht. Teilprojekt Il. ( 
terial behaviour of rock salt under short-time dy- 
namic loads (seismic analysis of underground cav- 
ities). Final rt. Part project Il). 

R. Luedeling, H.J. Alheid, and K.G. Hinzen. Oct 88, 


130p 
Contract BMFT KWA5502 
In German. 


The ANSALT finite-element program was extended to 
allow dynamic non-linear calculations. With this pro- 
gram version an appropriate tool was created for as- 
sessing the suitability of abandoned salt mines for final 
disposal of radioactive wastes. Two computer-con- 
trolled servohydraulic material testing machines were 
set up in a laboratory to study the behaviour of rock 
salt with special attention given to micro-crack propa- 
gation. For in-situ investigations, specific borehole 
measuring units were developed, a digital seismic re- 
cording instrument with 64 channels was installed, and 
data logging ae were established. (DG). (Copy- 
right (c) 1991 by FIZ. Citation no. 91:000988.) 


159,995 
TIB/A91-00989/GAR PC E17 
=< G.m.b.H., Friedrichshafen (Germany, 
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Systemanalyse zu sicherheitstechnischen Aspek- 
ten von radioaktiven Abfaelien im tiefsten Meeres- 
boden. Abschiussbericht. (Systems analysis for 
disposal of radioactive wastes in deep sea bo a 
Final report). 

A.D. Karpf. Dec 88, 250p 

Contract BMFT KWA5505 

In German. 


Part | of the report outlines substantial fundamentals 
and results that impart sufficient knowledge to under- 
stand the resepctive calculations, the influence of es- 
sential parameters and to allow unambiguous conclu- 
sions as regards the potential riks of a repository in the 
deep sea bottom. In addition, significant features of 
the developed programme are described and an over- 
view of international cooperation in this field is given. 
The more detailed parts II and III deal with the actual 
repository in the sea sediment layer and its sea bio- 
sphere, respectively. (orig./DG). (Copyright (c) 1991 
by FIZ. Citation no. 91:000989.) 


159,996 
TIB/B91-01045/GAR PC E14 
Heng ert omer Juelich G.m.b.H. (Germany, F.R.). 
Inst. fuer Chemische Technologie. 
Bestimmung toxischer organischer Bestandteile in 
radioaktiven Abfaelien. (Determination of toxic or- 
nic constituents in radioactive waste). 

. Fachinger, S. Dix, G. Linse, and B.G. Brodda. Sep 
90, 132p Rept no. Juel--2383 
Contract EAEC Fl 1W/0222/D(AM) 
In German. 
TIB: RA 831(2383). 


With regard to the commissioning of the Konrad repos- 
itory for radioactive waste with negligible heat develop- 
ment and with regard to the legal prohibition of storage 
of mixed wastes, there is a great interest in a technique 
allowing toxic organic waste to be detected in radioac- 
tive wastes in solidified cement. No real radioactive 
wastes were used for the examinations but model sub- 
stances which also were solidified with cement. A part 
of these specimens was irradiated by a 4.2x10 (5) Gy 
gamma dose in order to examine the influence of the 
radioactive radiation. The specimens were comminut- 
ed after hardening. In the irradiated specimens, the 
headspace of the containers was examined by means 
of gas chromatography-thermal conductivity detector 
before the containers were opened in order to remove 
the specimens for comminuting. The organic sub- 
stances were isolated from the cement by extraction 
or steam distillation extraction. The extracts obtained 
were examined by means of chromatography- 
mass spectrometry. (orig./EF). (Copyright (c) 1991 by 
FIZ. Citation no. 91:001045.) 
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159,997 
DE91012979/GAR PC A04/MF A01 
Oak Ridge National Lab., TN. 

Instrumentation and Controls Division. Progress 
report, July 1, 1988-June 30, 1990. 

L. E. Klobe. Dec 90, 60p ORNL-6635/V1 

Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The Instrumentation and Controls (1&C) Division of 
Oak Ridge National Laboratory has numerous techni- 
cal accomplishments to report for the past 2-year 
period. The diversity of these accomplishments illus- 
trates the breadth of programs and technologies en- 
compassed by the l&C Division. This report presents a 
few activities representative of this diversity. 


159,998 
DE91013284/GAR 
Argonne National Lab., IL. 
Guidelines to achieve seals with minimal leak rates 
for HWR-NPR coolant system components. 

P. A. Finn. Mar 91, 82p ANL-90/29 

Contract W-31109-ENG-38 : 
Sponsored by Department of Energy, Washington, DC. 


Seal design practices that are acceptable in pressur- 
ized-water and boiling-water reactors in the United 
States are not usable for the a Water Reactor- 
New Production Reactor (HWR-NPR) because of the 
stringent requirement on tritium control for the atmos- 


PC AO5S/MF A01 


160,000 


phere within its containment building. To maintain an 
atmosphere in which workers do not need protective 
equipment, the components of the coolant system 
must have a cumulative leak rate less than 0.00026 L/ 
s. Existing technology for seal systems was reviewed 
with regard to flange, elastomer, valve, and pump 
design. A technology data base for the designers of 
the HWR-NPR coolant system was derived from oper- 
ating experience and seal deve’ it work on reac- 
tors in the United States, Canada, and Europe. This 
data base was then used to generate guidelines for the 
design of seals and/or joints for the HWR-NPR cool- 
ant system. Also discussed are needed additional re- 
search and development, as well as the necessary 
component qualification tests for an effective quality 
control program. 141 refs., 21 figs., 14 tabs. 


159,999 
DE91013409/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Specimen and method for eval: the effect of 
cladding on the behavior of subciad flaws. 

W. J. McAfee, J. W. Bryson, R. D. Cheverton, and G. 
C. Robinson. 1991, 17p CONF-910602-44 

Contract AC05-840R21400 

American Society of Mechanical Engineers (ASME) 
pressure vessels and piping conference, San Diego, 
CA (USA), 23-27 Jun 1991. sored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A specimen that reveals important fracture-related 
properties of cladding in the presence of a subclad 
flaw is under development at the Oak Ri National 
Laboratory (ORNL). Information devel from test- 
ing these specimens, referred to as Jo-Blocks, is bei 
used by the Heavy-Section Stee! Technology (HSST 
Program in evaluating the behavior of subciad flaws in 
Pressurized Water Reactors (PWR) pressure vessels 
during pressurized-thermal-shock (PTS) loading condi- 
tions. The cladding can be idealized as a force that 
holds an otherwise surface flaw “closed” at the sur- 
face, reducing the stress intensity factor along the por- 
tion of the crack front in the base material. This closing 
force is approximately equal to the average stress in 
the cladding, which for postulated severe PTS tran- 
sients is at yield, multiplied by the eng ape ’ 
There is a critical amount of stretching of the cladding 
that results in through-clad flaw propagation, i.e., clad- 
ding failure, thus converting the subclad flaw to a sur- 
face flaw. The Jo-Block specimen consists of two steel 
(base metal) blocks with ends butted together to form 
a “crack” and with opposite edges clad so that the 
crack terminates at the two fusion zones. be of 
Jo-Block specimens reveals as a minimum the “ - 
tive yield point” of the cladding, in the presence of a 
subclad crack, and the critical value of clad stretching 
(crack opening displacement). 15 refs., 10 figs. 


160,000 
DE91013410/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Crack initiation under generalized plane strain 


D. K. M. Shum, and J. G. Merkle. 1991, 45p CONF- 
910624-3 

Contract AC05-840R21400 i 

National symposium on fracture mechanics (23rd), 
Coll Station, TX (USA), 18-20 Jun 1991. Spon- 
sored by nt of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A method for estimating the decrease in crack-initi- 
ation toughness, from a reference plane strain value, 
due to positive straining along the crack front of a cir- 
cumferential flaw in a reactor pressure vessel is pre- 
sented in this study. This method relates crack initi- 
ation under generalized plane strain conditions with 
material failure at points within a distance of a few 
crack-tip-opening displacements ahead of a crack 
front, and involves the formulation of a micromechani- 
cal crack-initiation model. While this study is intended 
to address concerns regarding the effects of positive 
out-of- plane straining on ductile crack initiation, the 
approach adopted in this work can be extended in a 
straightforward fashion to examine conditions of mac- 
roscopic cleavage crack initiation. Provided single- pa- 
rameter dominance of near-tip fields exists in the 
flawed structure, results from this study could be used 
to examine the appropriateness of applying plane 
strain fracture toughness to the evaluation of circum- 
ferential flaws, in particular to those in ring-forged ves- 
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sels which have no longitudinal welds. In addition, re- 
Sults from this study could also be applied toward the 
analysis of the effects of thermal streaming on the 
fracture resistance of circumferentially oriented flaws 
in a pressure vessel. 37 refs., 8 figs., 1 tab. 


160,001 


DE91013470/GAR 

Hanford Works, Richland, WA. 
Effects of tube power and exposure on rupture 
rates of 8 in. metal at C Reactor. 

A eae ce 1 Sep 54, 8p HW-32004, HAN- 
Contract AC06-76RL01830 

Declassified 11 June 1991. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


PC A02/MF A01 


High power level operated of the C Reactor has been 
accompanied by increased incidence of ruptured 
slugs. It was felt that possibly sufficient data were 
available to establish if rupture rates were dependent 
on tube power as well as tube exposure, therefore, a 
Statistical study of all eight inch regular metal slug rup- 
tures which occurred from February 1953 through 
March 1954 was initiated. The purpose of this memo- 
randum is to review the results of the analysis. 


160,002 


DE91013740/GAR PC A03/MF A01 
Pennsylvania State Univ., University Park. 
Reconfigurable strategy for distributed digital 
process control. 

H. E. Garcia, A. Ray, and R. M. Edwards. 1990, 16p 
CONF-9008209-1 

Contract FG07-89ER12889 

Yale workshop on adaptive and learning systems (6th), 
New Haven, CT (USA), 15-17 Aug 1990. Sponsored by 
Department of Energy, Washington, DC. 


A reconfigurable control scheme is proposed which, 
unlike a preprogrammed one, uses stochastic auto- 
mata to learn the current operating status of the envi- 
ronment (i.e., the plant, controller, and communication 
network) by dynamically monitoring the system per- 
formance and then switching to the appropriate con- 
troller on the basis of these observations. The poten- 
tial applicability of this reconfigurable control scheme 
to electric power plants is being investigated. The plant 
under consideration is the Experimental Breeder Re- 
actor (EBR-II) at the Argonne National Laboratory site 
in Idaho. The distributed control system is emulated on 
a ring network where the individual subsystems are 
hosted as follows: (1) the reconfigurable control mod- 
ules are located in one of the network modules called 
Multifunction Controller; (2) the learning modules are 
resident in a VAX 11/785 mainframe computer; and (3) 
a detailed model of the plant under control is executed 
in the same mainframe. This configuration is a true rep- 
resentation of the network-based control system in the 
sense that it operates in real time and is capable of 
interacting with the actual plant. 


160,003 


DE91014165/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Developmental assessment of RELAP5/MOD3 
using the semiscale natural circulation tests. 

K. E. Carlson. 1990, 17p EGG-M-90222, CONF- 
901101-85 

Contract AC07-761D01570 

American Nuclear Society (ANS) winter meeting, 
Washington, DC (USA), 11-15 Nov 1990. Sponsored 
by Department of Energy, Washington, DC. 


A code development effort creating RELAP5/MOD3 
from RELAP5/MOD2 has been completed. Upon com- 
pletion, a developmental assessment task was per- 
formed. One of the problems used for the develop- 
mental assessment was the Semiscale Natural Circu- 
lation Test. Calculated results from RELAP5/MOD3 
are compared to measured data and previously calcu- 
= results from RELAP5/MOD2. 10 refs., 6 figs., 1 


160,004 


NUREG/CR-2000-V 10-N6/GAR 

; PC A04/MF A01 
Oak -~. National Lab., TN. Nuclear Operations 
Analysis Center. 
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Licensee Event Report (LER) Compilation for the 
Month of June 1991. 

Monthly rept. 

Jul 91, 70p 

Also available from Supt. of Docs. See also NUREG/ 
CR-2000-V10-N5. Sponsored by Nuclear Regulatory 
Commission, Washington, DC. Office for Analysis and 
Evaluation of Operational Data. 


The monthly report contains Licensee Event Report 
(LER) operational information that was processed into 
the LER data file of the Nuclear Safety Information 
Center (NSIC) during the one month period identified 
on the cover of the document. The LER summaries in 
the report are arranged alphabetically by facility name 
and then chronologically by event date for each facili- 
ty. Component, system, keyword, and component 
vendor indexes follow the summaries. 


160,005 

NUREG/CR-5467/GAR PC A04/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Risk-Based Inspection Guide for Crystal River Unit 
3 Nuclear Power Plant. 

Technical rept. Jan 90-Jan 91. 

B. W. Smith, J. S. Dukelow, T. V. Vo, M. S. Harris, 
and B. F. Gore. Jun 91, 70p PNL-7108 

Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Div. of 
Radiation Protection and Emergency Preparedness. 


The Level 1 probabilistic risk assessment (PRA) for 
Crystal River Unit 3 (CR-3) has been analyzed to iden- 
tify plant systems and components important to mini- 
mizing public risk, as measured by system contribu- 
tions to plant core damage frequency, and to identify 
the primary failure modes of these components. The 
report presents a series of tables, organized by system 
and prioritized by risk importance, which identify com- 
ponents associated with 98% of the inspectable risk 
due to plant operation. The systems addressed, in de- 
scending order of risk importance are: Low Pressure 
Injection, AC Power, Service Water, Demineralized 
Water, High Pressure Injection, DC Power, Emergency 
Feedwater, Reactor Coolant Pressure Control, and 
Power Conversion. This ranking is based on the Fus- 
sell-Vesely measure of risk importance, i.e., the frac- 
tion of the total core damage frequency which involves 
failures of the system of interest. 


160,006 

NUREG/CR-5551/GAR PC A03/MF A01 
Physical Research, Inc., Kirkland, WA. 

Two New NDT Techniques for Inspection of Con- 
tainment Welds beneath Coatings. Final Report, 
October 1989-March 1990. 

G. L. Fitzpatrick, and D. K. Thome. Jun 91, 38p 

Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Div. of 
Engineering. 


Two new nondestructive testing methods were evalu- 
ated for inspection of containment welds beneath 
coatings, including magneto-optic imaging and Hall 
effect measurements. Traditional inspection methods, 
including magnetic particle inspection, are unsatisfac- 
tory in the nuclear containment environment coatings 
must be removed to provide reliable results. This cre- 
ates radioactive waste, potential airborne contamina- 
tion, and prolonged radiation exposure to inspection 
personnel. The new methods offer great improvement 
because of increased sensitivity and rapid scanning 
capability. Results obtained during Phase | demon- 
strated that magneto-optic imaging methods offered 
good detection of cracking in welded carbon steel 
samples, even through paint. Direct, real-time images 
were obtained with the technique in a video format 
ideal for complete documentation of the full inspec- 
tion. 


160,007 

NUREG/CR-5742-V1/GAR PC A03/MF A01 
Science Applications International Corp., McLean, VA. 
Feasibility Assessment of a Risk-Based Approach 
to Technical Specifications. Volume 1. Executive 
Summary. 

Technical rept. 

B. Atefi, and D. W. Gallagher. May 91, 13p SAIC-90/ 
1400-VOL-1 

Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Office 
of Nuclear Reactor Regulation. 


The first phase of the assessment concentrates on (1) 
identification of selected risk-based approaches for 


improving current technical specifications, (2) apprais- 
al of characteristics of each approach, including ad- 
vantages and disadvantages, and (3) recommendation 
of one or more approaches that might result in improv- 
ing current technical specification requirements. The 
second phase of the work concentrates on assess- 
ment of the feasibility of implementation of a pilot pro- 
gram to study detailed characteristics of the preferred 
approach. The real time risk-based approach was 
identified ac the preferred approach to technical speci- 
fications for controlling plant operational risk. There do 
not appear to be any technical or institutional obsta- 
cles to prevent initiation of a pilot program to assess 
the characteristics and effectiveness of such an ap- 
proach. 


160,008 


NUREG-0327-REV5/GAR PC A03/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Office of Nuclear Reactor Regulation. 

Owners of Nuclear Power Plants. 

R. S. Wood. Jul 91, 30p 

Also available from Supt. of Docs. See also NUREG- 
0327-REV4. 


The report indicates percentage ownership of com- 
mercial nuclear power plants by utility companies. The 
report includes all plants operating, under construc- 
tion, docketed for NRC safety and environmental re- 
views, or under NRC antitrust review, but does not in- 
clude those plants announced but not yet under review 
or those plants formally cancelled. Part | of the report 
lists plants alphabetically with their associated appli- 
cants or licensees and percentage ownership. Part II 
lists applicants or licensees alphabetically with their 
associated plants and percentage ownership. Part | 
also indicates which plants have received operating li- 
censes (OLS). 


160,009 


NUREG-0540-V13-N5/GAR PC A15/MF A03 
Nuclear Regulatory Commission, Washington, DC. 
Office of Administration. 

Title List of Documents Made Publicly Available, 
May 1-31, 1991. 

Monthly rept. 

Jul 91, 334p 

Also available from Supt. of Docs. See also NUREG- 
0540-V13-N4. 


The document is a monthly publication containing de- 
scriptions of information received and generated by 
the U.S. Nuclear Regulatory Commission (NRC). The 
information includes (1) docketed material associated 
with civilian nuclear power plants and other uses of ra- 
dioactive materials, and (2) nondocketed material re- 
ceived and generated 7 NRC pertinent to its role as a 
regulatory agency. The following indexes are included: 
Personal Author, Corporate Source, Report Number, 
and Cross Reference to Principal Documents. 


160,010 


NUREG-0675-SUP-N34/GAR PC A16/MF A03 
Nuclear Regulatory Commission, Washington, DC. 
Office of Nuclear Reactor Regulation. 

Safety Evaluation Report Related to the Operation 
of Diablo Canyon Nuclear Power Plant, Units 1 and 
2, Docket Nos. 50-275 and 50-323, Pacific Gas and 
Electric Company. Supplement Number 34. 

Final rept. 31 Jul 88-6 Jun 90. 

Jun 91, 352p 

Also available from Supt. of Docs. See also NUREG- 
0675-SUP-N33. 


Supplement 34 to the Safety Evaluation Report for the 
application by Pacific Gas and Electric Company 
(PG&E) for licenses to operate Diablo Canyon Nuclear 
Power Plant, Unit Nos. 1 and 2 (Docket Nos. 50-275 
and 50-323, respectively) has been prepared by the 
Office of Nuclear Reactor Regulation of the U.S. Nu- 
clear Regulatory Commission. The supplement docu- 
ments the NRC staff review of the Long-Term Seismic 
Program conducted pi) PG&E in response to License 
Condition 2.C.(7) of Facility Operating License DPR- 
80, the Diablo Canyon Unit 1 operating license. 


160,011 


NUREG-1394-REV-1/GAR PC A04/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Office for Analysis and Evaluation of Operational Data. 





Emergency Response Data System (ERDS) Imple- 
mentation. 

J. Jolicoeur. Jun 91, 59p 

a available from Supt. of Docs. See also NUREG- 


The U.S. Nuclear Regulatory Commission has begun 
implementation of the Emergency Response Data 
System (ERDS) to upgrade its ability to acquire data 
from nuclear power plants in the event of an emergen- 
cy at the plant. ERDS provides a direct real-time trans- 
fer of data from licensee plant computers to the NRC 
Operations Center. The system has been designed to 
be activated by the licensee during an emergency 
which has been classified at an ALERT or higher level. 
The NRC portion of ERDS will receive the data stream, 
sort and file the data. The users will include the NRC 
Operations Center, the NRC Regional Office of the af- 
fected plant, and if requested, the States which are 
within the ten mile EPZ of the site. The currently in- 
stalled Emergency Notification System will be used to 
supplement ERDS data. The report provides the mini- 
mum guidance for implementation of ERDS at licensee 
sites. It is intended to be used for planning implemen- 
tation under the current voluntary program as well as 
for providing the minimum standards for implementing 
the proposed ERDS rule. 


160,012 

NUREG-1421/GAR PC A03/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Div. of Safety Issue Resolution. 

Regulatory Analysis for the Resolution of Generic 
Issue 130: Essential Service Water System Failures 
at Multi-Unit Sites. 

V. Leung, D. Basdekas, and G. Mazetis. Jun 91, 34p 
Also available from Supt. of Docs. 


The essential service water system (ESWS) is required 
to provide cooling in nuclear power plants durin 
normal operation and accident conditions. The ESW: 
typically supports component cooling water heat ex- 
changers, containment spray heat exchangers, high- 
pressure injection pump oil coolers, emergency diesel 
— and auxiliary building ventilation coolers. 

ailure of the ESWS function could lead to severe con- 
sequences. The report presents the regulatory analy- 
sis for GI-130, ‘Essential Service Water System Fail- 
ures at Multi-Unit Sites.’ The risk reduction estimates, 
cost/benefit analyses, and other insights gained 
during this effort have shown that implementation of 
the recommendations will significantly reduce risk and 
that these improvements are warranted in accordance 
with the backfit rule, 10 CFR 50.109(a)(3). 


160,013 

NUREG-1435-V3/GAR PC A12/MF A03 
Nuclear Regulatory Commission, Washington, 
Office of Nuclear Reactor Regulation. 

Status of Safety Issues at Licensed Power Plants. 
Generic Safety Issues. 

Annual rept. 

Jun 91, 269p 

Also available from Supt. of Docs. See also NUREG- 
1435-V2. 


As part of ongoing U.S. Nuclear Regulatory Commis- 
sion (NRC) efforts to ensure the quality and account- 
ability of poe | issue information, a — has been 
established whereby an annual NUREG report will be 
published on the status of licensee implementation 
and NRC verification of safety issues in major NRC re- 
quirement areas. The report, the third volume of a 
three-volume series, addresses the status of generic 
safety issues at licensed plants. The data contained in 
the report are a product of the NRC’s Safety Issues 
Management System database, which is maintained 
p the Project Management Staff in the Office of Nu- 
clear Reactor Regulation and by personnel in the NRC 
— The report has been prepared in order to pro- 
vide a comprehensive description of the implementa- 
tion and verification status of all generic safety issues 
at licensed reactors, and to make this information 
available to other interested parties, including the 
public. A corollary purpose of the report is for it to 
serve as a follow-on to NUREG-0933, ‘A Prioritization 
of Generic Safety Issues,’ which tracks safety issues 
up until requirements are approved for imposition at 
licensed facilities. 


160,014 

NUREG-1443/GAR PC A03/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Office of Nuclear Reactor Regulation. 
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Safety Evaluation Report Related to the Full-Term 
Operating License for San Onofre Nuclear Gener- 
ating Station, Unit 1. Docket No. 50-206. Southern 
California Edison Company and San Diego Gas 
and Electric Company. 

Jul 91, 43p 

pa available from Supt. of Docs. See also NUREG- 


The safety evaluation report for the full-term operating 
license application filed by the Southern California 
Edison Company and the San Diego Gas and Electric 
Company has been prepared by the Office of Nuclear 
Reactor Regulation of the U.S. Nuclear Regulatory 
Commission. The facility is located in San Diego 
County, California. The staff has evaluated the issues 
related to the conversion of the provisional operating 
license to a full-term operating license and concludes 
that the facility can continue to be operated without 
endangering the health and safety of the public follow- 
ing the license conversion. 


160,015 

N91-25826/9/GAR PC A04/MF A01 

— Forschungszentrum Seibersdorf 
.m.b.H. 

Calculation of the Source Term for a Sib-Se- 
uence at a VVER-1000 Type Reactor, Part 1. 
. Sdouz. cOct 90, 61p OEFZS-4555-PT-1, ETN-91- 

99492 

Sponsored by Austrian BKA. 


The behavior of the source term in a VVER-1000 type 
reactor is calculated using the Source Term Code 
Package (STCP). The input data are based on the Rus- 
sian plant Zaporozhye-5. The selected accident se- 
quence is a small break LOCA (Loss Of Coolant Acci- 
dent) in the hot leg followed by loss of offsite and 
onsite electric power (S1B sequence). According to 
the course of the calculation the results are presented 
and analyzed for each program. Except for the noble 
gases all release fractions are lower than 0.0001. 


160,016 
N91-25827/7/GAR PC A08/MF A02 
—— Forschungszentrum Seibersdorf 
.m.b.H. 
Calculation of the Source Term for a Sib-Se- 
— at a VVER-1000 Type Reactor. Part 2: Ap- 
ndix. 
. Pachole, and G. Sdouz. cOct 90, 153p OEFZS- 
4556-PT-2, ETN-91-99493 
Sponsored by Austrian BKA. 


The bahavior of the source term in a VVER-1000 type 
reactor is calculated using the source term code pack- 
age (STCP). The input data are based on the Russian 
plant Zaporozhye-5. The selected accident sequence 
is a small break loss of coolant accident (LOCA) in the 
hot leg followed by loss of offsite and onsite electric 
power (S sub 1B sequence). According to the course 
of the calculation the results are presented and ana- 
lyzed for each program. Except for the noble gases, all 
release fractions are lower than 0.0001. 


160,017 

PB91-222687/GAR PC A10/MF A03 

National Inst. of Standards and Technology (EEEL), 

poner —. Electricity Div. ee 
nnotated jography: Diagnos' le’ a 

Measurement Aogrenenen to Detect Incipient De- 

fects Due to Aging of Cables. 

F. D. Martzloff, and A. G. Perrey. Jul 91, 224p 

NISTIR-4485 

Sponsored by Nuclear Regulatory Commission, Wash- 

ington, DC. 


Open-literature papers and some limited-distribution 
documents were reviewed in a search to identify prom- 
ising approaches to the in-situ detection of incipient 
defects in nuclear power-plant cables. The search was 
extended to the topics of detection of any defect, to 
radiation effects, and to basic considerations on partial 
discharges. The report presents a review of 150 
papers that appeared significant on the basis of their 
title, but many of which were found not applicable upon 
close review. A compilation of 850 references cited in 
the reviewed papers is included in the report. 


160,018 

TIB/B91-00976/GAR PC E19 
Gesellschaft fuer Reaktorsicherheit m.b.H., Cologne 
(Germany, F.R.). 


160,020 


Berichte ueber vom fe ostoerderte F fuer Fors- 
chung und Technologie gefoerderte Forschungs- 
vesnanien auf dem Gebiet der Reaktorsicherheit. 
Berichtszeitraum: 1. ie al Juni aan (Re- 
ports on research programs in field of reactor 
safety sponsored by the Federal Ministry for Re- 
search and Technology. Reported period: January 
1 to June 30, 1990). 

Oct 90, 342p Rept no. GRS-F--185 

In German. 


Each progress report represents a compilation of indi- 
vidual reports about objectives, the work performed, 
the results, the next steps of the work etc. The individ- 
ual reports are prepared in a standard form by the con- 
tractors themselves as a documentation of their 
progress in work and published by the Forschungsbe- 
treuung at the GRS, (FB) (Research Coordination De- 
partment), within the framework of general informa- 
tions of progress in reactor safety research. The indi- 
vidual reports are classified vgenamyes b the research 
program of the safety of LWR 1977- of the BMFT. 
Another table of contents uses the same classification 
system as applied in the nuclear safety index of the 
CEC (Commission of the European Communities) and 
the OECD (Organization for Economic Cooperation 
and Development). The reports are — in the se- 
quence of their project numbers. (orig./HP). (Copyright 
(c) 1991 by FIZ. Citation no. 91:000976.) 


160,019 

TIB/B91-01011/GAR PC E19 
a - Materialpruefungsanstalt, Stuttgart (Germa- 
ny, F.R.). 

12 MN-Schnelizerrei hi (Phase _ iil). 
Schnelizerreissversuche mit Rohrproben. (12 MN- 
tensile testing machine (phase Ill). Tensile tests 
with 


pipe s mens). ; 
H.J. Haedrich, W. Stadtmueller, and J. Wiedemann. 
Dec 89, 314p Rept no. MPA--12/1989 
Contracts BMFT 1500749, MPA 8540 00 000. 
In German. 
TIB: FR 4462. 


For the assessment of the load bearing capacity re- 
serves of safety relevant ferritic pipes of nuclear power 
plants (PWR, LWR, LMFBR) under dynamic loading 
conditions, component tests were performed on a 12 
MN-High Speed Propellant Driven Tensile Testing Ma- 
chine with complete pipe-cross sections. The test pro- 
gram provided for the investigation of a total of 15 pipe 

ments of the dimensions O.D.xT. = 406x12,5 mm 
of (5 tests) tensile loading. In order to take into consid- 
eration operational flaws, artificial circumferential flaws 
(le 2 alpha = 30 deg ) of various depths were ap- 
plied to the center areas of the pipes. In the dynamic 
tensile tests, strain rates of 2/s resp. 20/s were aimed, 
related to a measuring length of 400 mm respectively. 
Parallel to the quasistatic tensile tests, predictions 
based on engineering methods of calculation concern- 
ing the obtained maximum and crack initiation forces 
(provided they are reproducable) are verified. None of 
these methods permits a reliable prediction for the 
whole spectrum of test parameters towards the safe 
side. Depending on the resp. failure theory, there are 
some sections in which calculation and experiment 
agree well. (orig./MM). (Copyright (c) 1991 by FIZ. Ci- 
tation no. 91:001011.) 





160,020 

TIB/B91-01032/GAR PC E14 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Inst. fuer Reaktorentwicklung. 

Investigation of vapor ex; 

droplets in sodium. 

H.J. Zimmer. Feb 91, 145p Rept no. KFK--4574e 
TIB: ZA 5141(4574). 


Within the analysis of severe hypothetical fast breeder 
accidents the consequence of a fuel-coolant interac- 
tion has to be considered i.e. the thermal interaction 
between hot molten fuel and sodium. Experiments 
have been performed to study the thermal fragmenta- 
tion of a molten alumina droplet in sodium. Alumina 
temperatures up to 3100 K and sodium temperatures 
up to 1143 K were used. For the first time film boiling of 
alumina drops in sodium was achieved. With some 
droplets undergoing film boiling, the fragmentation 
was triggered by an externally applied pressure wave. 
The trigger was followed promptly by a strong reaction 
pressure wave if and only if a contact temperature 
threshold of T sub | = 2060 +or- 160 K was exceeded. 
In agreement with similar experiments in which other 
materials were studied this threshold corresponds to 
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an interfacial temperature close to the homogeneous 
nucleation temperature of the vaporising liquid. Based 
on the present and previous experimental results a 
fon) iy one ~# a s geeng oy an 
orig.). (Copyrig (+) . Citation no. 
91:801032) F 


160,021 

TIB/B91-01040/GAR PC E14 
Technische Univ. nae ean) (Germany, F.R.). Fa- 
kultaet fuer Maschinenbau und Elektrotechnik. 

Die Berechnung der mechanischen Vorgaenge im 
Kernboden eines Hochtemperatur-Reaktors. (Cal- 
culation of mechanical phenomena in the core 
bottom of a HTGR-type reactor). 

Diss. (Dr.-Ing). 

e — 16 Jul 90, 113p Rept no. INIS-mf-- 


In German. 
TIB: DW 919. 


Newly developed algorithms were applied to a simpli- 
fied model to describe the mecheniont behaviour of the 
core bottom of a high-temperature reactor. This model 
is characterized by the following four features: a many- 
body system covering a multitude of rigid bodies, a 
linkage between the bodies through pressure contact 
and frictional resistance, formation of statically unde- 
termined structures, and multiple possibilities of open- 
ing and closing the contacts between the bodies. The 
model, the described algorithms, and the strategy of 
their sequel form the basis for determining prestress- 
ing forces, internal loads arising from the pebble bed, 
and cyclic thermal states. The friction value and its 
change during reactor operation have decisive influ- 
tng Catan TOT os A Sakon 

, ; (<) . Citation no. 
91:001040,) ’ 4 


Reactor Fuels & Fuel Processing 


160,022 
AD-A237 744/8/GAR PC A03/MF A01 
— Forces Radiobiology Research Inst., Bethesda, 


Maximum Temperature Calculation and Operation- 
al Characteristics of Fuel Follower Control Rods 
} ad Hy ~ oo TRIGA Reactor Facility. 

ini ; 
M. F ka, and M. Moore. May 91, 23p Rept no. 
AFFRI-TR-91-1 


Operational requirements of the Armed Forces Radio- 
biology Research Institute (AFRRI) TRIGA reactor ne- 
ite the implementation of fuel follower control 
rods (FFCR’s). This technical report discusses the 
rational and safe’ 
ermalhydraulic anal 
operated safely in the AFRRI TRIGA reactor. The max- 
imum calculated fuel temperature at the maximum 
Steady-state power level is well within the limit of the 
pes —s temperature set by the Tech- 
nical ions. 


160,023 
DE91013252/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Data compiled in burnup credit isotopic validation 


O. W. Hermann. 91, 31p ORNL/M-1425 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


A preliminary compilation of results of the burnup 
credit isotopic validation study is given here. Currently, 
this project encom; spent fuel isotopic letion 
computations for two assemblies from the Calvert 
Cliffs 1 pressurized water reactor (PWR) and two as- 
semblies from the Obrigheim (KWO) PWR. Although 
summaries of comparisons of the measured and cal- 
culated data have been given in progress reports, it 
should be beneficial to have the data presented in 
2 og 4 = and compiled into a single document. 4 
refs., S. 


160,024 
DE91013291/GAR 
Oak Ridge Y-12 Plant, TN. 
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PC A06/MF A02 


Documentation report for the 1989 monitor well 
plugging and abandonment program, Oak Ridge Y- 
in 


Apr 91, 107p Y/Sub-90-99005V/2 
Contract AC05-840S21400 
Sponsored by Department of Energy, Washington, DC. 


This report documents the 1989 well plugain and 
abandonment activities at the Y-12 Plant in Oak Ridge, 
Tennessee. Twenty-one monitoring and investigation 
wells were plugged and abandoned during the period 
from January 1989 through December 1989. ERC En- 
vironmental and Energy Services, Co. (ERCE) (former- 
ly the EDGe Group) supervised and documented the 
well plugging and abandonment activities and moni- 
tored for health and safety concerns. The wells were 
decommissioned for several reasons. They were 
either no longer needed as groundwater monitoring or 
investigation wells or were is the way of construction or 
site closure and post closure activities (CAPCA). The 
wells were pl and abandoned according to the 
procedures outlined by Haase and Gillis (1989). 2 refs., 
1 fig., 3 tabs. 


160,025 
DE91013471/GAR PC A03/MF A01 
Hanford Works, Richland, WA. 

Rala project specification letter No. 11: lodine 
treatment. 

3 May 49, 15p HW-13213 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This specification letter deals with the iodine treatment 
requirements of the Rala process. The information is 
presented under the following headings: General dis- 
cussion, chemical reactions involved in iodine scrub- 
bing, proposed scrubbing systems, scrubbing design 
criteria, and required equipment characteristics. 


160,026 

DE91013649/GAR 

Los Alamos National Lab., NM. 
Fuzzy methods for system performance. 

A. Zardecki, and E. A. Hakkila. 1991, 25p LA-UR-91- 
1492, CONF-910534-4 

Contract W-7405-ENG-36 

Annual symposium of the European Safeguards Re- 
search and Development Associations (ESARDA) 
symposium on safeguards and nuclear material man- 
agement (13th), Avignon (France), 14-16 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


We propose a new method, based on the notion of 
fuzzy sets, to evaluate system performance. This 
method is applicable to an arbitrary system composed 
of the components that describe the system hierarchi- 
cally. As an illustration, we introduce a new figure of 
merit, consistent with the recommendations of the Ad- 
visory ay Meeting on Containment and Surveil- 
lance. The fuzzy attributes, such as no-diversion, as- 
surance, and reliability replace the subjective charac- 
terization parameters of individual components. Our 
methodol should be advantageous both in safe- 
uards and in containment and surveillance problems. 
2 refs., 2 figs., 5 tabs. 
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160,027 
DE91014953/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Analysis of assembly serial number usage in do- 
mestic light-water reactors. 

W. J. Reich, and R. S. Moore. May 91, 38p ORNL/ 
TM-11841 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


Domestic light-water reactor (LWR) fuel assemblies 
are identified by a serial number that is placed on each 
assembly. These serial numbers are used as identifi- 
ers throughout the life of the fuel. The uniqueness of 
assembly serial numbers is important in determining 
their effectiveness as unambiguous identifiers. The 
pepese of this study is to determine what serial num- 

ring schemes are used, the effectiveness of these 
schemes, and to quantify how many duplicate serial 
numbers occur on domestic LWR fuel assemblies. The 
serial numbering scheme a ied by the American 
National Standards Institute (ANSI) ensures unique- 
ness of assembly serial numbers. The latest number- 
ing scheme adopted by General Electric (GE), was 
also found to be unique. Analysis of 70,971 fuel as- 
sembly serial numbers from permanently discharged 


fuel identified 11,948 serial number duplicates. Three 
duplicate serial numbers were found when analysis fo- 
cused on duplication within the individual fuel inventory 
at each reactor site, but these were traced back to 
data entry errors and will be corrected by the Energy 
Information Administration (EIA). There were also 
three instances where the serial numbers used to iden- 
tify assemblies used for hot cell studies differed from 
the serial numbers reported to the EIA. It is recom- 
mended that fuel fabricators and utilities adhere to the 
ANSI serial numbering scheme to ensure serial 
number uniqueness. In addition, organizations collect- 
ing serial number information, should request that all 
known serial numbers physically attached or associat- 
ed with each assembly be reported and identified by 
the corresponding number scheme. 10 refs., 5 tabs. 


160,028 

NUREG-0525-REV17/GAR PC A06/MF A02 
Nuclear Regulatory Commission, Washington, DC. 
Office of Nuclear Material Safety and Safeguards. 
Safeguards Summary Event List (SSEL). Pre-NRC 
through December 31, 1990. 

Jul 91, 120p 

Also available from Supt. of Docs. See also NUREG- 
0525-REV16. 


The Safeguards Summary Event List provides brief 
summaries of hundreds of safeguards-related events 
involving nuclear material or facilities regulated by the 
U.S. Nuclear Regulatory Commission. Events are de- 
scribed under the categories: bomb-related, intrusion, 
missing/allegedly stolen, transportation-related, tam- 
pering/vandalism, arson, firearms-related, radiological 
sabotage, non-radiological sabotage, alcohol and drug 
related (through 1989), and miscellaneous. Because 
of public interest, the miscellaneous section also in- 
cludes events reported involving source material, by- 
product material, and natural uranium, which are 
exempt from safeguards requirements. Information in 
the event descriptions was obtained from official NRC 
reports. 


Reactor Materials 


160,029 
DE91013353/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Interaction of HVEM-generated point-defects with 
dissociated dislocations. 

S. L. King, M. L. Jenkins, M. A. Kirk, and C. A. 
English. May 91, 21p ANL/CP-72210, CONF- 
9105130-2 

Contract W-31109-ENG-38 ries 
International conference on physics of irradiation ef- 
fects in metals, Siofok (Hungary), 20-24 May 1991. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This paper describes experiments we have performed 
to investigate the mechanisms of interaction of IIVEM- 
generated point-defects with dissociated dislocations 
in a series of austenitic Fe-Ni-Cr alloys and review ear- 
lier work in Cu-Al alloys and in Ag. In the Fe-Ni-Cr 
alloys interstitial climb was observed only at favorable 
sites such as pre-existing jogs, while vacancies clus- 
tered near dislocations to form stacking-fault tetrahe- 
dra. These observations are similar to those in Ag; the 
complex climb mechanisms seen in Cu-Al alloys were 
not found. The differences between materials is be- 
lieved to be due to differences in the case of interstitial 
pipe diffusion. 28 refs., 9 figs. 


160,030 
NUREG/CR-4513/GAR 
Argonne National Lab., IL. 
Estimation of Fracture Toughness of Cast Stain- 
less Steels during Thermal Aging in LWR Systems. 
Technical rept. 

O. K. Chopra. Jun 91, 72p ANL-90/42 

Also available from Supt. of Docs. See also NUREG/ 
CR-5385 and DE91006636. Sponsored by Nuclear 
Regulatory Commission, Washington, DC. Div. of Engi- 
neering. 


PC A04/MF A01 


A procedure and correlations are presented for pre- 
dicting the change in fracture toughness of cast stain- 
less steel components due to thermal aging during 
service in light water reactors (LWRs) at 280-330C. 





The fracture toughness J-R curve and Charpy-impact 
energy of aged cast stainless steels are estimated 
from known material information. Fracture toughness 
as a function of time and temperature of reactor serv- 
ice is estimated from the kinetics of thermal embrittle- 
ment, which is determined from chemical composition. 
A common ‘lower-bound’ J-R curve for cast stainless 
steels with unknown chemical composition is also de- 
fined for a given material specification, ferrite content, 
and temperature. 


Reactor Physics 


160,031 


DE91013700/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. Dept. of Nuclear 
pane 

Charact tion of jet breakup mechanisms ob- 
served from simulant experiments of molten fuel 
— coolant. Technical progress report, FY 


B. G. Jones. 1991, 19p ee 
Contract FG07-89ER12 
Sponsored by Gueauaee of Energy, Washington, DC. 


At the beginning of FY 1991, the major components of 
the experiment apparatus had been constructed and 
= led to Argonne National Laboratory (ANL). 
luids to be used as fuel and coolant simulants had 
pa been tentatively selected. Experimentation —_ 
in FY 1991, with eight experiments being complet 
of 4/22/91. In each each e iment, a single jet of 
molten Wood’s metal (a Bi-Pb-Sn-Cd alloy, melting 
point 70 (1/2)C) was poured into a pool of room-tem- 
perature Freon-11 at atmospheric pressure. The inter- 
action was ey using ~ speed motion pic- 
ture cameras. Eight addition xperiments are 
planned for the remainder of FY 1901, > X-ray still or 
motion picture photography will be used in several. As 
a result of the work completed during the first seven 
months of FY 1991, data showing the variation of the 
jet breakup length with its initial velocity and diameter 
have been obtained. These data allow an evaluation of 
the applicability of breakup length correlations in the 
literature to jet penetration of a volatile liquid with high 
vapor generation. They also indicate the locations at 
which an X-ray beam should be a to best photo- 
graph the breakup of the jet within the opaque melt/ 
coolant/vapor mixture. A brief scaling analysis is 
given. It provides the rationale for the current test 
matrix. Following this is a description of the status of 
the experiment apparatus and procedures. Then a 
brief discussion of completed and planned experi- 
ments is given. Finally, the implications of the test re- 
sults are discussed. 


General 


160,032 


DE91013860/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Cooperation in nuclear data evaluation among the 
OECD countries. 

C. L. Dunford, Y. Kikuchi, and M. Salvatores. 1991, 
20p BNL-45307, CONF-910503-23 

Contract ACO2-76CH00016 

International conference on nuclear data for science 
and technology, Juelich (Germany, F.R.), 13-17 May 
an ” een by Department of Energy, Washing- 
on 


In the fall of 1988, agreement was reached on a col- 
laborative effort between the four nuclear data evalua- 
tion projects which exist within the OECD countries. 
Those projects participating in this effort are the 
ENDF/B project in the United States, the JENDL 
project in Japan and the JEF and EFF projects in 
Western Europe. The cooperation among these 
projects has been proceeding under the sponsorship 
of the NEA Committee on Reactor Physics and the 
NEA Nuclear Data Committee since 1989. The = 
and accomplishments of the Working Group on Eval- 
uation Cooperation and the work of its seven ongoing 
projects are briefly described. 6 refs. 
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AD-A237 565/7/GAR PC A01/MF A01 
California Univ., Santa Barbara. Marine Science Inst. 
Ocean Environmental and Surface Parameters 
Controlling Initial Events in Macrofouler Recruit- 
ment. 


Final rept. 15 Jan 88-31 Jan 91. 
D. E. Morse. 31 Jan 91, 4p 
Contract N00014-88-K-0288 


The principal long term objective of this project was to 
identify and characterize those environmental, biologi- 
cal, and surface parameters that control the initial and 
rate-limiting processes of larval settlement, attach- 
ment, metamorphosis, growth and recruitment of ma- 
crofouling organisms on surface immersed in the 
ocean. Macrofouling of surfaces immersed in the 
ocean is initiated by the delivery and attachment of 
larvae or propagules from the plankton. Work in our 
laboratory conducted with support from an earlier con- 
tract from ONR revealed that settlement, attachment 
and metamorphosis of larvae of the mollusc, Haliotis 
rufescens, are controlled by the interaction between 
two chemosensory pathways. Receptors of the mor- 
= pathway recognize a surface-associated 
morp! produced by certain marine 
poe od bacteria, that i is conaed to induce larval set- 
tlement, attachment and metamorphosis. 


160,034 
N91-25468/0/GAR 
(Order as N91-25445/8/GAR, PC — a 


) 
National Aeronautics and Space Administration, Wal- 
lops Island, VA. ban ve nt my a 


Airborne NUGOFS). in the 
Aocbast Onuy. Global Cncent Flux Study ( 


F. E.H mad R. N. Swift. 1991, 1p 
In NASA. Washington, 4TH Airborne Geoscience 
Workshop p 175. 


The U.S. JGOFS is part of a major international field 
experiment which the National Science Foundation 
(NSF) is conducting during the decade. It will combine 
ship and aircraft data collected in both the Atlantic and 
Pacific oceans. The primary data collected by the Air- 
borne Oceanographic Lidar (AOL) is laser-induced 
chlorophyll fluorescence together with the concurrent 
laser-induced water Raman backscatter and phycoer- 
ythrin fluorescence. Passive solar-induced up-welling 
radiances and down-welling solar irradiance are also 
acquired. Results from the 1989 Atlantic mission as 
well as plans for use of the new weep es Wallops P- 
3 during the upcoming Equatorial Pacific mission are 
presented. 


160,035 
N91-25493/8/GAR 
(Order as N91-25445/8/GAR, PC iar 
National Aeronautics and ace Administration, 
Greenbelt, MD. Goddard Space FI 
Aircraft Remote Sensing of Phytoplankton Spatial 
the 1989 Joint Global mene Flux 


, and F. E. Hoge. 1991, ip 
in NASA, Washington, 4TH Airborne Geoscience 
Workshop p 30: 


Mesoscale ie 9, aot chlorophyll variability near 
the Joint Global Ocean Flux study sites along the 7a 
meridian at 34 N, 47 N, and 59 N is discussed. The 
NASA P-3 aircraft and the Airborne Oceanographic 
Lidar (AOL) system provides remote sensing support 
for the North Atlantic Bloom Experiment. The principal 
instrument of the AOL system is the blue-green laser 
that stimulates fluorescence from photoplankton chio- 
rophyll, the principal photosynthetic pigment. Other in- 
struments on the NASA P-3 aircraft include up- and 
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down-looking spectrometers, PRT-5 for infrared meas- 
urements to determine sea surface temperature, and a 
system to deploy and record AXBTs to measure sub- 
surface temperature structure. 


160,036 
N91-25919/2/GAR 

(Order as N91-25914/3/GAR, PC a3 
Florida State Univ., Tallahassee. Dept. of Oceanogra- 


We csunieemieneneniitints 
CZcs cca 
R. L. Iverson. 


In Maryland Univ., the 2 1869 NASA-Asee Summer Fac- 
ots ‘oom: Program i in Aeronautics and Research 


A tod roca ah prado ein wa 
development. 


i modified additional data 

— tested using CZCS data and field chlorophyll 
kton production data obtained from 

wrote tars Senatann cantina deel tees 

and Atlantic open ocean waters. The modified E 


carbon production in 

fidence limits of a mean value obtained from the 

pe neg! pt cqetiente Cece eee Serene 
of total ocean primary 

The 


CZCS 

eastern North American coastal environments gave 
phytoplankton annual carbon production values similar 

Odes walocs uend in the flue prodicton saqeession 

equation. 


160,037 
N91-25935/8/GAR 
(Order as N91-25914/3/GAR, PC en 


Johns Hopkins Univ., Shadyside, MD. 
Use of Aircraft and Satellite Remote Sensing of 


Gave 2 Estar Concentrations 
Case 2 Estuarine Waters of the Chesapeake Bay. 
Abstract O 

L. W. arcing 

In Maryland niv., mee 1969 NASA-Asee Summer Fac- 
ulty Fellowship Program in Aeronautics and Research 
p 33 (See N91-25914 17-82). 


Two projects using remote — of phytopiani 
concentrations in the Chesapeake Bay es- 
The “first project used aircraft 
rr 


G the Ocean Data Acquisition System (ODAS). 
SAS. baeae three radiometers at 460, 490, and 520 
nm, an infrared temperature sensor (PRT-5), Loran-C 

system using a 
ge devi is instrument package 
ee eee anaes 
egu een Tig 
with ODAS were com ed using the Vi 


2. p—prrccell ner hors is underwa’ = nt 
data collected between March and July 1 
focused on satellite data owed with 


second project 

the eee Cees (CZSC) be- 
tween late 1978 and mid 1986. The problem in using 
CZSC data for the ‘e Bay is that the optical 
characteristics of this (and many) coastal and estua- 
rine waters are distinct from those of the open ocean 


for which algorithms for com ment concentra- 
tions were developed. The The oaeaa aa use of CZCS 
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data for the estuary requires development of site-spe- 
cific algorithms and analytical approaches. Of principal 
importance in developing site-specific procedures is 
the availability of in-situ data on pigment concentra- 
tions. A significant data set was acquired from EPA’s 
Chesapeake Bay Program in Annapolis, Maryland, and 
clear satellite scenes are being analyzed for which 
same-day sea truth measurements of pigment were 
obtained. Both the University of Miami and GSFC 
Seapak systems are being used in this effort. The main 
finding to date is an expected one, i.e., the algorithms 
developed for oceanic waters are inadequate to com- 
pute pigment concentrations for the Case 2 waters of 
the Chesapeake Bay. One reason is the overestima- 
tion of aerosol radiances by assuming that water-leav- 
ing radiance in Band 4 of CZCS (670 nm) is zero, an 
assumption that is invalid for the Bay. This prompted 
any attempts to iterative procedures for estimating the 
proportion of the Band 4 radiance that is actually attrib- 
utable to aerosol by estimating the water-leaving com- 
ponent using optical data. A cruise on the Chesapeake 
the week of 7 — 1989 was conducted to collect 
additional optical data necessary to this task. 


160,038 

PBS1-201731/GAR PC A06/MF A02 
Washington Univ., Seattle. Applied Physics Lab. 
Uncertainties and Research Needs Regarding the 
Bering Sea and Antarctic Marine ‘aoe 
Report on a Workshop Held in Seattle, Washington 
on December 12-13, 1990. 

Final rept. 

G. L. Swartzman, and R. J. a. Jul 91, Abe ¢ 
Sponsored by Marine Mammal Commission, Washing- 
ton, DC., and National Marine Fisheries Service, Silver 
Spring, MD. 


The report describes the results of a workshop held in 
Seattle, Washington on 12-13 December 1990. The 
purposes of the workshop were to: (1) identify critical 
uncertainties concerning the causes and possible rela- 
tionships among the observed declines in Steller sea 
lions, North Pacific fur seals, harbor seals, and several 
seabird species in the Bering Sea and Gulf of Alaska; 
(2) describe the research required to resolve the un- 
certainties; and (3) determine how experience in the 
Bering Sea/Gulf of Alaska and the Antarctic might be 
used to improve research planning and resource man- 
agement in both areas. The report summarizes avail- 
able information on the nature and possible causes of 
the observed declines. It identifies critical uncertainties 
concerning the nature, scale, and causes of the de- 
clines and recommends actions for resolving the un- 
certainties. 


160,039 

PB91-214817/GAR PC A04/MF A01 
Smithsonian Institution, Washington, DC. 

Catalog of the Type Specimens of Stony Corals 
(Milleporidae, Stylasteridae, Scleractinia) in the 
National Museum of Natural History, Smithsonian 


| : 

S. D. Cairns. 1991, 68p SMITHSONIAN 
CONTRIBUTIONS TO ZOOLOGY-514 

See also PB91-214825. Library of Congress catalog 
card no. 90-10384. 


A taxonomic and cross-referenced alphabetic catalog 
is presented of all stony coral type specimens deposit- 
ed in the National Museum of Natural History (NMNH) 
as of 1990. The following categories of types are in- 
cluded: holotype, paratype, lectotype, paralectotype, 
neotype, and syntype. The type speciments of 1107 
nominal taxa are cataloged, including 156 calcified hy- 
drozoans (Milleporidae, Stylasteridae) and 951 taxa of 
Scleratinia. Five data categories are included for each 
taxon in the alphabeticlist: kind of type; catalog 
number, locality reference; number and nature of spe- 
ciments; and geologic age. Optional remarks include 
references tsenior synonyms, new generic combina- 
tions, authorships of neo- and lectotype designations, 
and other pertinenomenciatural data. Special prob- 
lems concerning the interpretation of the type status of 
species described by J.D. Dana and T.W. Vaughan are 
discssed; a table is presented listing new species sub- 
sequently derived from Dana’s (1846) monograph. A 
separate bibliography is given of the 185 publications 
wherein stony coral types are designated that are de- 
posited at the NMNH. Visitation to the NMNH for the 
Purpose of ere the corl collection, and loans, 
gifts and exchanes of scientifically valuable corals are 
encouraged. 


160,040 
PBS1-214825/GAR 


246 VOL. 91, No. 21 


PC A03/MF A01 


Smithsonian Institution, Washington, DC. 

Catalog of T Specimens of Recent Fishes in 
the National Museum of Natural History, Smithso- 
nian Institution, 2: Blenniidae. 

V. G. Springer, J. T. Williams, and T. M. Orrell. 1991, 
36p SMITHSONIAN CONTRIBUTIONS TO 
ZOOLOGY-519 

See also PB91-214817. Library of Congress catalog 
card no. 90-28564. Prepared in cooperation with Acad- 
emy of Natural Sciences of Philadelphia, PA. 


The report provides the putative primary (name-bear- 
ing) and secondary types of 189 species and subspe- 
cies represented by 557 type lots and approximately 
3600 specimens. The report is an attempt to verify the 
type status of each lot, and report errors and discrep- 
ancies between information derived from putative type 
specimens and information in original descriptions and 
USUM catalog ledgers.Some types were located that 
had been reported as missing. The resolution of two 
problems necessitated designating lectotypes for 
lsesthes ionthas scrutator, both Jordan and Gilbert 
1882. Among the USNM primary type lots are some 
that were published as being deposited in the collec- 
tions of the Natural History Museum (BMNH), Stanford 
University (now atCalifornia Academy of Sciences), 
New York Zoological Society, and the private collec- 
tion of C.L.P. Bonaparte, which was once deposited at 
the Academy of Natural Sciences of Philadelphia. 
Many type problems that are discussed emanated 
from the actions of D.S. Jordan and colleagues while 
at Stanford University (SU) during early 1990s. Find- 
ings regarding these problems may be useful in resolv- 
ing similar problems involving other SU and USNM 
specimens. 


160,041 

PB91-215046/GAR PC A03/MF A01 
Marine Mammal Commission, Washington, DC. 
Marine Mammal and Habitat Monitoring: Require- 
ments; Principles; Needs; and Approaches. 

S. L. Swartz, and R. J. Hofman. Aug 91, 19p 


The paper discusses the intents and provisions of sec- 
tion 101(a)(5) of the Marine Mammal Protection Act 
which allows the Secretaries of the Interior and Com- 
merce to authorize the unintentional taking of small 
numbers of marine mammals incidental to offshore oil 
and gas development and other such activities. It ex- 
plains the rationale for and describes the types of site- 
specific and population monitoring programs required 
to document the manner and level of take and to verify 
that the take has negligible effects on the distribution, 
-_ and productivity of the affected species and pop- 
ulations. 


160,042 

PB91-215087/GAR 

Townsend Environmental, Otis, OR. 
Conservation and Protection of Humpback Whales 
in Hawaii. An Update. 

R. T. Townsend. Jul 91, 59p 

Contract T75132495 

ee by Marine Mammal Commission, Washing- 
‘on, DC. 


PC A04/MF A01 


The report is an update of a report prepared in 1988. It 
addresses humpback whales wintering in Hawaii and 
human activities that may be affecting them. The 
report reviews available information on the natural his- 
tory, abundance, distributionm movements, habitat 
use patterns, and important habitats of the whales in 
Hawaii. It then discusses and describes human activi- 
ties that possibly affect humpbacks in Hawaii, and 
means for assessing, avoiding, and mitigating possible 
effects. It concludes with a series of recommendations 
including recommendations concerning the develop- 
ment of a recovery plan and a plan for implementing 
the recovery plan, acquisition of better base-line infor- 
mation, and designation of critical habitat. 


160,043 

PB91-215111/GAR PC A02/MF A01 
Technical Resources, Inc., Rockville, MD. 

Potential Impacts of OCS Oil and Gas Activities on 
Fisheries. Executive Summary. 

Final rept. 

L. M. Tear, and R. E. Miller. Oct 89, 7p 

Contract Di-14-12-0001-30336 

Supersedes PB90-129719. See also PB91-215103 
and PB91-215129. Sponsored by Minerals Manage- 
ment Service, Herndon, VA. Atlantic OCS Region. 

Also available in set of 6 reports PC E99/MF E99, 
PB91-215095. 


The purpose of the volume is to summarize the data of 
the contract related to the distribution and relative 
abundance of select species of finfish and shellfish 
along the coasts of the United States. The species se- 
lected for review include those of particular commer- 
cial, recreational, and/or ecological importance. 


160,044 


PB91-215129/GAR PC A21/MF A04 
Technical Resources, Inc., Rockville, MD. 

Potential Impacts of OCS Oil and Gas Activities on 
Fisheries. Volume 1. Annotated wy oy Lay 
Database Descriptions for Target Species Distri- 
bution and Abundance Studies. Section 1, Part 1. 
Final rept. 

L. M. Tear. Oct 89, 480p 

Contract DI-14-12-0001-30336 

Supersedes PB90-129743. See also PB91-215111 
and PB91-215137. Sponsored by Minerals Manage- 
ment Service, Herndon, VA. Atlantic OCS Region. 

Also available in set of 6 reports PC E99/MF E99, 
PB91-215095. 


The purpose of the volume is to present an annotated 
bibliography of unpublished and grey literature related 
to the distribution and abundance of select species of 
finfish and shellfish along the coasts of the United 
States. The volume also includes descriptions of data- 
bases that contain information related to target spe- 
cies’ distribution and abundance. An index is provided 
at the end of each section to heip ihe reader locate 
studies or databases related to a particular species. 


160,045 


PB91-215137/GAR PC A18/MF A04 
Technical Resources, Inc., Rockville, MD. 

Potential Impacts of OCS Oil and Gas Activities on 
Fisheries. Volume 1. Annotated Bibliography and 
Database Descriptions for Target Species 
bution and Abundance Studies. Section 1, Part 2. 
Final rept. 

L. M. Tear. Oct 89, 424p 

Contract DI-14-12-0001-30336 

Supersedes PB90-129750. See also PB91-215129 
and PB91-215145. Sponsored by Minerals Manage- 
ment Service, Herndon, VA. Atlantic OCS Region. 

Also available in set of 6 reports PC E99/MF E99, 
PB91-215095. 


The purpose of the volume is to present an annotated 
bibliography of unpublished and grey literature related 
to the distribution and abundance of select species of 
finfish and shellfish along the coasts of the United 
States. The volume also includes descriptions of data- 
bases that contain information related to target spe- 
cies’ distribution and abundance. An index is provided 
at the end of each section to help the reader locate 
studies or databases related to a particular species. 


160,046 


PB91-215145/GAR PC A06/MF A02 
Technical Resources, Inc., Rockville, MD. 

Potential Impacts of OCS Oil and Gas Activities on 
Fisheries. Volume 1. Annotated Bibliography and 
Database Descriptions for Target Species Distri- 
bution and Abundance Studies. ion 2. 

Final rept. 

L. M. Tear. Oct 89, 111p 

Contract DI-14-12-0001-30336 

Supersedes PB90-129768. See also PB91-215137 
and PB91-215152. Sponsored by Minerals Manage- 
ment Service, Herndon, VA. Atlantic OCS Region. 

Also available in set of 6 reports PC E99/MF E99, 
PB91-215095. 


The purpose of the volume is to present an annotated 
bibliography of unpublished and grey literature related 
to the distribution and abundance of select species of 
finfish and shellfish along the coasts of the United 
States. The volume also includes description of data- 
bases that contain information related to target spe- 
cies’ distribution and abundance. An index is provided 
at the end of each section to help the reader locate 
studies or databases related to a particular species. 


160,047 


PB91-215152/GAR PC A25/MF A06 
Technical Resources, Inc., Rockville, MD. 





Potential Impacts of OCS Oil and Gas Activities on 
Fisheries. Volume 2. Annotated Bibliography for 
OCS Oil and Gas Impact Studies. 

Final rept. 

L. M. Tear. Oct 89, 579p 

Contract DI-14-12-0001-30336 

Supersedes PB90-129776. See also PB91-215145. 
Sponsored by Minerals Management Service, Hern- 
don, VA. Atlantic OCS Region. 

Also available in set of 6 reports PC E99/MF E99, 
PB91-215095. 


The volume is the second of two volumes to the final 
report, Potential Impacts of OCS Oil and Gas Activities 
on Fisheries. The volume presents an annotated bibli- 
ography of published and grey literature related to 
OCS oil and kp activity impacts of finfish and shelifish 
in marine and estuaring waters. The studies presented 
in the bibliography include those related to the follow- 
ing pollutants or impact-causing activities: Rig/reef ef- 
fects, Drilling discharges (muds or cuttings), Oil (petro- 
leum hydrocarbons), Trace metals, Produced water, 
Habitat alteration, Debris, Rig placement (avoidance), 
Pipelines, and Socioeconomic effects. The studies are 
listed alphabetically by the primary author’s last name. 
An index is provided to help the reader identify studies 
related to a specific impact. 


160,048 


PB91-217927/GAR PC A06/MF A02 


cc Slope in the 
lexico. 

K. Mullin, W. Hoggard, C. Roden, R. Lohoefener, and 
C. Rogers. Jun 91, 119p OCS/MMS-91/0027 
Contract DI-14-12-0001-30398 

Sponsored by Minerals Management Service, Me- 
tairie, LA. Gulf of Mexico OCS Regional Office. 


Little is known about cetaceans in the Gulf of Mexico 
beyond the continental shelf (180 m). Oil and gas de- 
velopment has occurred widely in Gulf shelf waters 
(4,500 platforms). Information on cetacean diversity, 
abundance, and seasonality is needed to assess the 
potential impact of minerals development on ceta- 
ceans in deep Gulf waters. From July 1989-June 1990, 
a study used aerial surveys to study cetaceans in Gulf 
waters along the upper continental slope south of the 
Mississippi River delta. A total of 320 herds were sight- 
ed consisting of at least six species of dolphins 
(Risso’s, bottlenose, Atlantic spotted, pantropical 
spotted, striped/spinner/Clymene and rough-toothed 
dolphins) and nine species of whales (sperm, dwarf/ 
pygmy, beaked, short-finned pilot, melon-headed/ 
pyomy killer, false killer, killer, fin and sei/Bryde’s). 

lost species had a wide spatial distribution along the 
slope as well as a wide temporal distribution. Many 
species had ific water ith and bottom topogra- 
phy preferences. The overall density of cetaceans was 
0.78 cetaceans/km2. The sperm whale, an endan- 
gered species, is an important part of the cetacean 
community on the slope. 


160,049 

PB91-223818/GAR PC A05/MF A01 
— Oceanographic Lab., Birkenhead (Eng- 
jand). 

Three Layer Vertical and Microbiological Process- 
es Model for Shelf Seas. 

P. Tett. 1990, 89p REPT-14 

Errata sheet inserted. 


L3VMF is a 3 layer vertical processes model which 
combines physical and microbiological processes in 
order to simulate seasonal cycles of phytoplankton, 
detritus, combined nitrogen and oxygen in a tidally 
stirred shelf sea. Advection is not included. The three 
layers are the surface- and bottom-mixed layers of the 
water-column, separated by the seasonal thermocline, 
and the superficial, oxic, layer of the sediment. A one- 
day averaging period is used. The report discusses the 
choice of physical and biological structure for the 
model, and presents equations and standard parame- 
ter values for each process, in many cases on the 
basis of observations during the 1988/89 North Sea 
study. Extracts from a simulation program in Pascal 
are included. Results are presented from a simulation 
of seasonal cycles at a site in summer-stratified North 
Sea waters. Phytoplankton show Spring and Autumn 
peaks, as expected, but the present version of the 
model does not predict stable mid-winter nitrate levels. 
The work was carried out for the North Sea Project 
under a commission via POL to UCNW. 
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AD-A237 123/5/GAR PC A03/MF A01 

a Dominion Univ., Norfolk, VA. Dept. of Oceanogra- 

phy. 

Mesoscale Characteristics and the Role of Defor- 

— on Ocean Dynamics. Final rept. 1 Oct 87-31 
jan 89. 

oa Kirwan. 5 Jun 91, 29p Rept no. NO0014-88-K- 


The bulk of the research activities conducted under 
this contract consists of basic research on ocean flow 
dynamics as it pertains to the prediction of ocean 
motion. The following three papers, describing aspects 
of the research and published in the adjudicated scien- 
tific literature are included in this report: Genesis of the 
Gulf of Mexico ring as determined from kinematic anal- 
ysis; Observed and simulated kinematic properties of 
loop current rings; and notes on the cluster method for 
interpreting relative motions. 


160,051 
AD-A237 166/4/GAR PC A05/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Hydraulics Lab. 

Bay Pre-Trident and 


Cumberland Sound and Ki 
rodynamic and Sedi- 


Basic Trident Channel H 


ment — Hybrid Modeling. Volume 2. Ap- 
x 5. 


i ept. 
W. H. McAnally, and M. A. Granat. Apr 91, 77p Rept 
no. WES/TR/HL-90-21-VOL-2 
See also Volume 1, AD-A231 434. 


A previously verified hybrid modeling system (coupled 

ysical and numerical models) of the Kings Bay/ 
Cumberland Sound estuarine system was used to in- 
vestigate hydr amic and sedimentation variations 
associated with Trident channel expansion. Although 
not an explicit objective of the modeling efforts, 
models to result in higher high-water and midtide level 
elevations in both physical and numerical models. 
Variations were close to, but greater than, model de- 
tection limits. Comparison of low-water elevations be- 
tween models was inconsistent. This appendix specifi- 
cally addresses the issue of tidal changes in a com- 
pact format. Pertinent information is compared with 
field observations and analytical considerations. 
Based on the presented information, it is concluded 
that tide range will probably not change as a result of 
Trident channel improvements. Mean water level in 
Cumberland Sound may increase a small amount, less 
than the normal annual variation in mean sea level. It 
will be extremely difficult to detect any change until 
data have been collected for several years. 


160,052 

AD-A237 209/2/GAR PC A06/MF A02 
Woods Hole Oceanographic Institution, MA. 

Moored Current Meter, AVHRR, CTD, and Drifter 
Data from the Agulhas Current and Retroflexion 
Region (1985-1087). Volume 42. 

Technical rept. 

J. a. A. Spencer, S. Tarbell, K. Leutkemeyer, 
and P. Flament. Jul 90, 103p Rept no. WHOI-90-30 
Contracts N00014-84-C-0134, N00014-85-C-0001 
Includes microfiche. Sponsored in part by Contract 
N00014-87-K-0007. 


Data are presented from an experiment designed to 
explore the spatial and temporal structure of the Agul- 
has Current and Retroflexion by direct means. Includ- 
ed are the current meter results from 10 moorings in 
the Retroflexion region, CTD stations occupied on the 

loyment cruise in 1985, data from satellite tracked 
(ARGOS) freely drifting surface buoys and numerous 
images of the sea surface temperature. In addition, 
this report includes a floppy disk on which can be 
found the one-day average currents, the path of the 
Agulhas Current, CTD station in ‘Live Atlas’ format, 

T frontal analyses (Chassignet and Olson, personal 
communication) as well as programs written in Quick- 
BASIC which allow one to access and display these 
observations. The programs are stored in ASCII an can 
be run under the Microsoft QuickBasic (Version 4.0 or 
higher). Instructions for running the programs can be 
found in a file entitled ‘read.me’ on the disk. 


160,953 

AD-A237 213/4/GAR PC A03/MF A01 
= Dominion Univ., Norfolk, VA. Dept. of Oceanogra- 
phy. 


160,056 
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Mesoscale Characteristics and the Role of Defor- 
mation on Ocean Dynamics. 

Final rept. 

A. D. Kirwan. 31 Jan 89, 29p Rept no. TR-91-6 
Contract N00014-88-K-0203 


This letter constitutes the revised final report for ONR 
contract N00014-88-K-0203. The bulk of the research 
activities conducted under this contract consisted of 
basic research on ocean flow dynamics as it pertains 
to the prediction of ocean motion. The following three 
papers, describing aspects of the research, were pub- 
lished in the adjudicated scientific literature and are in- 
cluded in this report: Genesis of the Gulf of Mexico ring 
as determined from kinematic analysis, Observed and 
simulated kinematic properties of loop current a 
and notes on the cluster method for interpreting rela- 
tive motions. 


160,054 
AD-A237 235/7/GAR PC A05/MF A01 


Naval Postgraduate School, Monterey, CA. 
Circulation of the California Undercurrent Near 


The path of the California undercurrent off Monterey in 
May 1989 was studied using hydr ic data. Water 
mass is Compared poleward flowing Undercur- 
rent water with the southward flowing water of the Cali- 
fornia Current. Isopycnal surfaces and dynamics 
heights are compared with velocity, water mass prop- 
erties and bathymetry. The California Undercurrent 
was observed to flow poleward off Monterey along the 
continental slope. Water properties that were almost 
strongly associated with water originating from equilat- 
eral regions were found at an average depth of 300 m 
with the core located between 5 and 25 km off the 

. The width of this water mass varied between 
approximately 10 and 50 km. These waters are de- 
flected offshore by the Continental shelf topography at 
Pt. Sur, cross the Monterey Canyon, and turn cycioni- 
cally following the shelf past Santa Cruz and Pigeon Pt. 


160,055 

AD-A237 386/8/GAR PC A16/MF A03 
Coastal Engineering Research Center, Vicksburg, MS. 
Los Angeles and Beach Harbors Additional 
Plan Testing: Numerical Modeling of Tidal Circula- 
tion and Water Quality. 

Final rept. 

S. R. Vemulakonda, L. W. Chou, and R. W. Hall. May 
91, 365p Rept no. CERC-91-2 


Los Angeles and Long Beach Harbors are located ad- 
jacent to each other in San Pedro Bay on the California 
coast and share a common breakwater system that 
encloses one of the largest harbor systems in the 
world. Over the years, the harbors have expanded to 
meet the demands of —_ —— = foe me 
security by deepening channels and using r 
poe to create additional landfill for facilities. Thou- 
sands of acres of landfill have created the harbor com- 
plex as it exists today. To meet future needs, the Ports 
of Los Angeles and Long Beach have recently under- 
taken a long range cooperative planning effort known 
as the 2020 Plan. A special study known as the Oper- 
ations, Facilities, and Infrastructure (OF!) Study was 

iormed to determine the cargo handling require- 
ments. The study determined a variety of phased plans 
which could accommodate future needs. Incorporated 
in the plans are deepening of existing channels, cre- 
ation of new landfill, and new development on existing 
land. The purpose of the s described in this report 
is to determine the impact of Phase 1 of three different 
plans (Schemes A, C, and D), ted by the OFI 
study, on three dimensional hydr ics and water 
quality by comparing circulation, flushing, and dis- 
solved oxygen resources under existing and planned 
conditions. This objective will be accomplished by ap- 
plying state of the art, 3-D numerical hydrodynamic 
and water quality models. 


160,056 

AD-A237 420/5/GAR PC A03/MF A01 
Coastal Engineering Research Center, Vicksburg, MS. 
Wind-Wave Generation on Restricted Fetches. 
Final rept. 

J. M. Smith. May 91, 49p Rept no. CERC-MP-91-2 


Wind-wave generation in lakes, rivers, bays, and reser- 


voirs is generally limited by the geometry of the water 
body, which is often very irregular. Most approaches to 
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this problem consider wave generation only in the di- 
rection of the wind with fetch lengths averaged over 
small arcs of large arcs. Donelan proposed wave gen- 
eration on fetch lengths in off-wind directions with re- 
duced wind forcing (reduced by the cosine of the angle 
between the off-wind and wind directions) for the 
Great Lakes. The model described in this report, 
NARFET, is based on the Donelan co: it, allowing 
wave generation in off-wind directions. essions 
are developed for — wave height and peak 
period as a function of fetch geometry and wind speed 
based on linear regressions of wave data collected on 
Puget Sound, Washington; Fort Feck Reservoir, Mon- 
tana; Dension Reservoir, Texas; and Lake Ontario. 
The mean wave direction is determined by maximizing 
the wave period. The equations differ from those given 
by Donelan, which were developed for the ~~ 

ular-shaped fetches of the Great Lakes. 

model is quick and inexpensive (runs on a 
personal computer), yet considers the complexity of 
fetch geometry. 


160,057 
AD-A237 577/2/GAR PC A04/MF A01 
Old Dominion Univ., Norfolk, VA. Dept. of Oceanogra- 


hy. 
[ccecente Characteristics and the Role of Defor- 


mation on Ocean 

Final rept. 15 Dec 88-30 Sep 90. 

A. D. Kirwan. 5 Jun 91, 61p Rept no. TR-91-7 
Contract N00014-89-J-1595 


The bulk of the activities conducted under this contract 
consisted of basic research on ocean flow dynamics 
as it pertains to the prediction of ocean motions. Re- 
sults from the research conducted during this period 
were published in refereed scientific literature. The fol- 
lowing articles are included: (1) Evolution of a warm- 
core ring in the Gulf of Mexico: Lagrangian observa- 
tions; (2) Fractal drifter trajectories in the Kuroshio Ex- 
tension; (3) Observed and simulated kinematic proper- 
ties of loop current rings; and (4) Dynamics of warm- 
core mesoscale eddies. 


160,058 

AD-A237 587/1/GAR PC A04/MF A01 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Ocean Simulation Model for Internal Waves. 

Final rept. 

K. D. Saunders, S. A. Briggs, and D. Rubenstein. 
Aug 90, 52p NOARL-10, SBI-AD-E040 064 

Prepared in cooperation with Science Applications 
International Corp., McLean, VA. 


Oceanographic simulation models are valuable tools 
for imitating temperature, salinity, density, sound ve- 
locity, and other environmental areas of naval interest. 
The Naval Oceanographic and Atmospheric Research 
Laboratory was tasked to implement and operate 
ocean simulation models. This manual presents the 
theoretical foundations for the first version of the 
model, the details of the primary model’s structure, 
and the computer programs and instructions for imple- 
menting and using the model. The first version of the 
model was based on the premise that the most impor- 
tant features of interest to the Navy are produced b’ 

internal waves. Subsequent versions of the model will 
incorporate variability produced by shear, fronts, 
mixed-layer processes and turbulent mixing. A full 
three-dimensional, time-varying model is expected in 
about three years. 


160,059 
N91-25478/9/GAR 
(Order as N91-25445/8/GAR, PC A13/MF 
A02 


National Aeronautics and ice Adeninietration 
Greenbelt, MD. Goddard Space Flight Center. 
Surface Wave Dynamics Experiment (Swade). 
Abstract Only. 

E. Mollo-christensen, and J. D. Oberholtzer. 1991, 4p 
In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 219-222. 


The Surface Wave Dynamics Experiment is designed 
to provide the basic data needed to understand the 
wind-wave interactions in the open ocean. During the 
period of October 1990 through March 1991 two 
discus, four meteorological buoys, and several other 
specialized buoys will collect continuous in-situ data. 
During three intensive periods of study, several aircraft 
and an airship will collect synoptic data from the study 
area in the Atlantic east of the Wallops Flight Facility. 
Data from the buoys will be collected by aircraft and 
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ARGOS data links. Instrumentation descriptions as 
well as preliminary data from the first intensive study 
period are presented. 


160,060 

N91-25561/2/GAR PC A08/MF A02 
ee Oceanographic Lab., Birkenhead (Eng- 
jand). 

Current Meter Records. Site F: 52 Degrees 37 Min- 
utes N, 03 Degrees 46 Minutes E. August 1988 - 
September 1989. North Sea Project. 

P. J. Knight, J. Falconer, and M. J. Howarth. 1990, 
158p REPT-11-1990, ETN-91-99469 


Results from a current meter rig positioned at site F 
during the North Sea project are described. Site F was 
one of six current meter sites used throughout the 
survey part of the experiment. Standard plots are 
shown as well as statistical output from the calibrated 
current meter records. 


160,061 

N91-25562/0/GAR PC A10/MF A03 
— Oceanographic Lab., Birkenhead (Eng- 
land). 

Current Meter Records. Site E: 52 Degrees 43 Min- 
utes N, Degrees 25 Minutes E. August 1988 - 
September 1989. North Sea Project. 

P. J. Knight, J. Falconer, and M. J. Howarth. 1990, 
205p REPT-12-1990, ETN-91-99470 


Results from a current meter rig positioned at site E 
during the North Sea project are described. Site E was 
one of six current meter sites used throughout the 
survey part of the experiment. Standard plots are 
shown as well as statistical output from the calibrated 
current meter records. 


160,062 

N91-25563/8/GAR PC A10/MF A03 
— Oceanographic Lab., Birkenhead (Eng- 
jand). 

Current Meter Records. Site B: 55 Degrees 30 Min- 
utes N, 05 Degrees 31 Minutes E. August 1988 - 
September 1989. North Sea Project. 

P. J. Knight, J. Falconer, and M. J. Howarth. 1990, 
205p REPT-13-1990, ETN-91-99471 


Results form a current meter rig positioned at site B 
during the North Sea project are described. Site B was 
one of six current meter sites used throughput the 
survey part of the experiment. Standard plots are 
shown as well as statistical output from the calibrated 
current meter records. 


160,063 

PB91-219311/GAR PC A04/MF AO1 
Technische Hogeschool Delft (Netherlands). Faculty 
of Geodetic gpm 9 

Monitoring Sea Level Rise. 

X. Peiliang. 1990, 62p REPT-90-1 

Sponsored by Rijkswaterstaat, Delft (Netherlands). 


While introducing the GLOSS network and its various 
engineering applications, the report first briefly sum- 
marizes several causes of sea level rise. The authors 
then discuss several computing methods of monthly 
and annual mean sea level and their error sources, 
based on the observation types of stilling well and 
pressure gai . Because the present prediction of 
sea level rise is unreliable and very uncertain, a moni- 
toring —_— must be started immediately. Therefore, 
the authors develop an or concept of sea- 
land, land-land and sea-sea for the system. The pur- 
pose of the sea-land part is to supply sea level meas- 
urements of high quality. The land-land part is to con- 
nect all local tide gauge stations into a regional and 
further a global network and accurately detect the ver- 
tical crustal movements. The sea-sea part is to provide 
information on ocean dynamics. Other related prob- 
lems are also investigated. 


160,064 
PBS1-223081/GAR PC E06/MF E06 
Norsk Hydroteknisk Lab., Trondheim. 

Laboratory Simulation of the Ocean Currents of 
the Barents Sea during 1979-1984. 

T. A. McClimans, and J. H. Nilsen. 15 Mar 90, 73p 
ISBN-82-595-5899-8 

Also pub. as Selskapet for Industriell og Teknisk 
Pmoceg | Trondheim (Norway) rept. no. STF60- 
A90018. Prepared in cooperation with Selskapet for In- 
dustriell eknisk Forskning, Trondheim (Norway). 
Sponsored by Norwegian ence Research Estab- 
lishment, Kjeller. 


The Barents Sea model in the rotating Coriolis basin 
was subjected to computed monthly oases inflows 
from the Norwegian Atlantic Current (NAC) and the 
Arctic Surface Water (ASW). ay aero were devel- 
oped to provide best available boundary conditions. 
The results show significant sensitivity of surface and 
bottom flows around Sentralbanken to changes in 
NAC, significant tidal propulsion of the currents around 
Svalbardbanken, weak dependence of these flows on 
variable outflow of ASW, stable polar front along Sval- 
bardbanken, and large residence times over Sentral- 
banken and Svalbardbanken. Good boundary condi- 
tions are essential both for good modelling and inter- 
pretation of field data and its representativity. 


160,065 

PB91-223834/GAR PC A08/MF A02 
Proudman Oceanographic Lab., Birkenhead (Eng- 
land). 

Current Meter Records Site F-52 deg 37 min N 03 
deg 46 min E, August 1988-September 1989, North 
Sea P 


ro) 
P. J. Knight, J. Falconer, and M. J. Howarth. 1990, 
157p REPT-11 
See also PB91-223842 and PB91-223859. 


The report describes results from a current meter ri 
positioned at site F during the North Sea Project. Site 
was one of six current meter sites used throughout the 
survey part of the experiment. Standard plots are 
shown as well as statistical output from the calibrated 
current meter records. 


160,066 

PB91-223842/GAR PC A10/MF A03 
Proudman Oceanographic Lab., Birkenhead (Eng- 
land). 

Current Meter Records Site E 52 deg 43 min N 02 
deg 25 min E, August 1988-September 1989, North 
Sea Project. 

P. J. Knight, J. Falconer, and M. J. Howarth. 1990, 
207p REPT-12 

See also PB91-223834 and PB91-223859. 


The report describes results from a current meter rig 
sitioned at site E during the North Sea Project. Site 
was one of six current meter sites used throughout 

the survey part of the experiment. Standard plots are 

shown as well as statistical output from the calibrated 
current meter records. 


160,067 

PB91-223859/GAR PC A10/MF A03 

Proudman Oceanographic Lab., Birkenhead (Eng- 

land). 

Current Meter Records Site B 55 deg 30 min N 05 

deg 31 min E, August 1988-September 1989, North 
ject. 


Sea Proj 

P. J. Knight, J. Falconer, and M. J. Howarth. 1990, 
205p REPT-13 

See also PB91-223842 and PB91-223834. 


The report describes results from a current meter rig 

sitioned at site B during the North Sea Project. Site 
ones one of six current meter sites used throughout 
the survey part of the experiment. Standard plots are 
shown as well as statistical output from the calibrated 
current meter records. 


160,068 

PB91-225722/GAR PC A03/MF A01 
Pellissippi International, Inc., Knoxville, TN. 
Development of an Improved Detector for Kryp- 
ton-81 and Other Noble Gas Isoto) 

G. S. Hurst. 25 ~~ 25p NSF/ISI-88143 

Grant NSF-ISI87 96 ; 
Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


Phase | studies focused on the annealing (transient 
melting) of silicon and germanium targets with a kryp- 
ton-fluoride (KrF) excimer laser. A suitable target of a 
semiconducting material--as a means of storing noble 

as atoms--is a key component of a device called the 

ISTRON for counting isotopes of a noble gas. A 
means for isotopic selective counting of atoms such as 
39Ar for ocean water circulation studies and 81Kr for 
groundwater and ice-cap dating would be of consider- 
able interest to earth scientists. In the RISTRON, ions 
are created by resonance ionization of neutral krypton 
atoms released from one of the targets by pulsed laser 
melting, and these ions are implanted in a second 
target after isotopic enrichment. The studies evaluated 





the space charge or plasma effects created as an un- 
desirable by-product of the annealing of a semicon- 
ductor with a pulsed excimer laser. The studies 
showed that the space charge produced when either 
silicon or germanium is annealed with a KrF laser can 
be removed with modest electric fields in less than one 
microsecond. 


Hydrography 


160,069 
AD-A237 063/3/GAR PC A12/MF A03 
btn Hole eee ne. MA. 

ochastic Modelling of Seafloor hology. 
Doctoral thesis. ” vn 
J. A. Goff. Jun 90, 269p Rept no. WHOI-90-24 


At scale lengths less than 100 km or so, statistical de- 
scriptions of seafloor morphology can be usefully em- 
ployed to characterize processes which form and re- 
shape abyssal hills, including ridge crest volcanism, 
off-axis tectonics and volcanism, mass wasting, sedi- 
mentation, and post-depositional transport. The objec- 
tives of this thesis are threefold: (1) to identify stochas- 
tic parameterizations of small-scale topography that 
are geologically useful, (2) to implement procedures 
for estimating these parameters from multibeam and 
side-scan sonar surveys that take into account the 
finite precision, resolution, and sampling of real data 
sets, and (3) to apply these techniques to the study of 
pr tell pong 2 problems. The seafloor is initially 
modeled as a stationary, zero-mean, Gaussian random 
field completely ified by its two-point covariance 
function. An anisotropic two-point covariance function 
is introduced that has five free parameters describing 
the amplitude, orientation, characteristic width and 
length, and Hausdorff (fractal) dimension of seafloor 
topography. The pene forward problem is then for- 
mulated relating this model to the statistics of an ideal 
multibeam echo sounder, in particular the along-track 
autocovariance functions of individual beams and the 
cross-covariance functions between beams of arbi- 
trary separation. 


160,070 

AD-A237 489/0/GAR PC A03/MF A01 
a Research and Engineering Lab., Hano- 
ver, NH. 

Impulse Radar Bathymetric Profiling in Weed-in- 
fested Fresh Water. 

A. Kovacs. Apr 91, 25p Rept no. CRREL-91-10 


An evaluation of an impulse radar sounding system for 
Profiling bottom topography in weed-infested waters is 
discussed. Field results are presented comparing 
radar profiles of water depth with those obtained with a 
conventional acoustic depth sounder. It was found that 
the impulse radar system could profile freshwater 
depths through dense vegetation, whereas the acous- 
tic depth sounder could not. 


160,071 

AD-A237 514/5 Not available NTIS 
Naval Postgraduate School, Monterey, CA. 

Pressure Gradient Force Over Steep Topography 
in Sigma Coordinate Ocean Models. 

R. L. Haney. Apr 91, 12p 

Availability: Pub. in Jnl. of Physical Ocean: 
n4 p609-619 Apr 91. Available only to DT! 
copies furnished by NTIS. 


No abstract available. 


raphy, v21 
users. No 


Marine Engineering 


160,072 

AD-A237 142/5/GAR PC A01/MF A01 
Woods Hole Oceanographic Institution, MA. Deep 
Submergence Lab. 

ARGO/JASON: A Remotely Operated Survey and 
Sampling System for Full-Ocean Depth. 

R. D. Ballard, D. R. Yoerger, W. K. Stewart, and A. 
Bowen. 1991, 5p 


The ARGO/JASON system is an integrated system 
that performs survey and sampling to depths of 6000 
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meters. This paper summarizes the capabilities of the 
system and includes descriptions of three vehicles: the 
deep-towed imaging sled ARGO, the ROV JASON, 
and the sidescan sonar DSL-120. 


160,073 

AD-A237 238/1 Not available NTIS 
Woods Hole Oceanographic Institution, MA. 
Full-Scale Experiment and Theoretical Study of the 
Dynamics of Underwater Vehicles Employing Very 
Long Tethers. 

M. S. Triantafyllou, K. Engebretsen, J. J. Burgess, D. 
R. Yoerger, and M. A. Grosenbaugh. 1988, 15p 
Grant N00014-87-G-0111 

Availability: Pub. in Proceedings of International Con- 
ference on Behavior on Offshore Structures (5th), v2 
p549-563 1988. Available only to DTIC users only. No 
copies furnished by NTIS. 


No abstract available. 


160,074 

AD-A237 426/2/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 

LSD 36 Well Deck Fire Protection. 

Final rept. 

J. T. Leonard, R. L. Darwin, G. G. Back, R. C. Beller, 

omer E. Burns. 30 May 91, 28p Rept no. NRL-MR- 

Original contains color plates: All DTIC and NTIS re- 
productions will be in black and white. 


Large scale fire tests were conducted to evaluate pro- 
posed systems for protection of the well deck area on 
LSD 36 Class ships. The fire threat involves the crash 
ofa ervey on the flight deck spilling burning JP-5 
fuel onto the landing craft and vehicles stored in the 
well deck below. Based on these tests, the optimum 
fire protection system would involve an Aqueous Film 
Forming Foam spray system in which the foam would 
be dispensed from alternating fan and straight stream 
nozzles located in a piping system mounted to the 
wing walls. The direction of the nozzies would be ar- 
ranged such that one fan nozzle would be pointed 
downward at an angle of 15 deg from the vertical and a 
Straight stream nozzle at 60 deg from the vertical to 
provide complete coverage. This arrangement was 
shown to suppress even the worst conflagration in the 
well deck within 60 seconds so that manual fire fight- 
ing, if required, could be conducted from the catwalk. 


160,075 

DE91793091/GAR PC A03/MF A01 
Selskapet for Industriell og Teknisk Forskning, Trond- 
heim (Norway). 

Plan for ROV90. (Plan 1990 for ROV90). 

J. O. Hallset. Apr 90, 36p STF-48A90013, ISBN 82- 
595-5696-0 

In Norwegian. 

U.S. Sales Only. 


The report concerns a project dealing with remote 
operational vehicles. The aim of the project is to devel- 
op new types of systems and methods for the second 
generation of unmanned submarines being based on 
untethered submersible technology. The vehicle will 
be able to execute operations like tunnel and pipeline 
inspections. 6 figs., 16 refs. 


160,076 

PB91-205849/GAR PC A12/MF A03 
Technische Hogeschool Delft (Netherlands). 

Forces on Ships in a Navigation Lock Induced by 
Stratified Flows. 

Doctoral thesis. 

A. Vrijburcht. 12 Feb 91, 262p 

Summary in Dutch. Also pub. as Waterloopkundig Lab. 
te Delft (Netherlands) rept. no. PUB-448. Sponsored 
by Waterloopkundig Lab. te Delft (Netherlands), and 
ee The Hague (Nether- 
jands). 


In many cases a navigation lock situated near the sea 
connects water bodies of different salt contents and, 
as a consequence, of different densities. If density dif- 
ferences are present, gravity will cause stratified flows 
when the lock is operated. These flows in particular 
arise during the filling of the lock chamber and after the 
opening of the lock gate, when the water in the lock is 
exchanged with that in the approach harbor. The strati- 
fied flows generate appreciable forces on a ship 
moored in the lock. The ship partially blocks the strati- 
fied flows and thus exerts a certain influence on them. 
The investigation reported deals with these stratified 


160,079 
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flows, the related density disiributions, and the longitu- 
dinal forces on the ship. The physical phenomena 
have been investigated by means of laboratory and 
field experiments. 


160,077 

TIB/A91-00926/GAR PC E09 
Forschu entrum des Deutschen Schiffbaus e.V., 
Hamburg (Germany, F.R.). 

Erweiterung der Modeliserie C. (Extension of 


series C). 
A. Kracht. 1990, 81p 
In German. Forschungszentrum des Deutschen Schiff- 
baus. Bericht, no. 220/1990. 


The trend towards ships of large beam to draught 
ratios makes it very problematic to use or even ex- 
trapolate results of wellknown systematic model- 


i ing 
Series, was initiated by the shipbuilding a origi- 
nating from a twin screw round-bilge hull form. For two 
models of this series (D3 and D7) with beam to draught 
ratio 4.0, volumetric coefficient 0.0035, and longitudi- 
nal prismatic coefficients 0.620 and 0.646 systematic 
resistance and propulsion tests in calm water were ex- 
ecuted. Resistance tests provided that residual resist- 
ance and dynamic trim of model D7 are larger in com- 
parison with model D3, what could be expected be- 
cause of the higher block coefficient of model D7. The 
comparison of coefficients shows up to Froude 


power 

number 0.3 superiority of model D7, whilst at Froude 
numbers above 0.3 model D3 have better propulsive 
qualities. On the whole the D-Series is not favourable 
at higher speeds, because of the round bilge and con- 
——_ increased dynamic trim. (orig.). (TIB: RA 
2207(220).) (Copyright (c) 1991 by FIZ. Citation no. 
91:000926.) 


160,078 

TIB/A91-00944/GAR PC E14 
Hamburg Univ. (Germany, F.R.). Inst. fuer Schiffbau. 
Bestimmung und Beurtellung der vrierfae- 


aspect of coll 

B. Hampel. Mar 87, 148p es 

In German. Institut fuer Schiffoau der Universitaet 
Hamburg. Bericht, no. 479. 


The assessment of the maneuvering capability of a 
ship with regard to collision avoidance is of importance 
to all concerned, e.g. ship masters, ship owners, ship- 
builders and vessel traffic designers. For in case of an 
impending collision, the physical maneuverability of 
the ship as well as the kind and manner of its utilization 
by the navigator-in-charge will have a decisive share in 
the success of the necessary evasive maneuver. The 
maneuvering capability can be assessed by means of 
a nautical measure: the required maneuvering range 
(or the required maneuvering time) to avoid a collison. 
The maneuvering capability can then be quantified in 
terms of the mean collision rate, ie. the average 
number of collisions expected for the given ship per 
unit time in a given model traffic. Two different maneu- 
vering models have been set up to simulate the eva- 
sive motions of ships.The simulation algorithms and 
the method for estimating the collision rate are de- 
scribed. Sample calculations have been performed 
and the nautical measures determined for one case, in 
order to estimate the success of the chosen evasive 
maneuver. Moreover, a possible practical application 
of the results is demonstrated. (orig.). (TIB: RA 
489(479).) (Copyright (c) 1991 by FIZ. Citation no. 
91:000944.) 
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160,079 
AD-A237 410/6/GAR PC A01/MF A01 
Woods Hole Oceanographic Institution, MA. Deep 


Subi ince Lab. 

Geological Processes of Underwater Mountainous 
Terrain and their Importance to the Navy. 

Final rept. 

L. D. Flick. 3 Jun 91, 3p 

Grant N00014-85-G-0242 


No abstract available. 
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160,080 
AD-A237 702/6 Not available NTIS 
wy Geological Observatory, Palisades, 


Field Experiments to Study Seafloor Seismoa- 


coustic or 
: ng . M. Bryan, R. Mithal, and R. Flood. 

ay 91, 9p 
Contracts N00014-87-K-0204, N00014-89-J-1152 
Availability: Pub. in Jnl. of the Acoustical Society of 
America, v89 n5 p2232-2240 May 91. Available only to 
DTIC users. No copies furnished by NTIS. 


Results of a 5-year program to measure the seismoa- 
coustic properties of unlithified sediments in the sea- 
floor are presented. A field technique utilizing an impul- 
sive source and a geophone array located on the sea- 
floor was used to obtain detailed travel-time curves 
which permit a number of different kinds of analysis. A 
new signal source powered by electrically detonated, 
8-gauge shotgun shells was used to focus energy into 
the bottom and eliminate much of the high-frequency 
water-borne noise that accompanies the usual explo- 
sive sources. Both interface waves and wide-angle re- 
fractions were analyzed. A variety of data inversion 
techniques including slant stacking and cross multipli- 
cation were used to obtain dispersion curves, and con- 
Strained, least-squares inversion using partial deriva- 
tives was used to develop an iterative inversion 
method to obtain velocity and attenuation as a function 
of depth. Examples of data from a wide range of differ- 
ent kinds of sediment ranging from soft Holocene mud 
to stiff overconsolidated clay are presented. 


160,087 

PB91-219295/GAR PC A07/MF A02 
Technische Hogeschool Deift (Netherlands). 

Direct Layer-Stripping Approach to the Inversion 
of Marine Seismic Data. 

Doctoral thesis. 

J. K. Koster. 28 Mar 91, 132p 

Color illustrations reproduced in black and white. 


The conventional approach to the inversion of seismic 
reflection data for the layer parameters is to minimize 
the error between the seismic data and synthetic seis- 
mograms calculated from an assumed model. If the 
error is small enough, the model is regarded as an ade- 
quate representation of the earth. If the error is too 
large, the model is updated in such a way as to reduce 
the error, and a new response is calculated. The proc- 
ess is repeated until the mismatch is minimized. There 
are two problems with this approach: first, and most 
important, the error function has many local minima. 
Convergence to the true global minimum depends on 
the choice of the initial model. Therefore, it is uncertain 
that the inversion will lead to the global minimum. Sec- 
ondly, the inverse problem is not subdivided into a suc- 
cession of simpler problems. Therefore, all parameters 
of the model have to be solved at once. In the thesis, 
an inversion scheme that works on the data directly is 
proposed. 


Oceanographic Vessels, Instruments, 
& Platforms 


160,082 

AD-A237 100/3/GAR PC A06/MF A02 
Naval Sg em School, Monterey, CA. 

Acoustic raphic Estimate of Ocean Advec- 
tive Heat Flux: A Numerical Assessment in the Nor- 
wegian 

Master’s thesis. 

R. T. Barock. Jun 90, 108p 


In a computer simulation experiment, acoustic tomog- 
raphy is assessed as a means of measuring the sea- 
sonal flux of heat advected by the Norwegian Atlantic 
Current. Oceanic heat flux has traditionally been 
measured by various direct or indirect techniques that 
are prone to error or large uncertainty. The tomograph- 
ic technique offers distinct advantages over conven- 
tional methods in that temperature and current fields, 
that combine to yield heat flux in the ocean, can be 
determined at various spatial and temporal scales. The 
adequacy of the tomographic technique thus hinges 
on the question of how well can the temperature and 
current by resolved spatially. The spatial resolution of 
tomography varies with array size, number of trans- 
ceivers used and the characteristics of the sound 
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channel. In the assessment we use the General Digital 
Environmental Model (GDEM), a climatological data 
base, to simulate an ocean area 550 x 550 km squared 
off the Norwegian Coast. Resolution and variance 
analysis are performed on two circular arrays consist- 
ing of six transceivers. An important finding is that the 
horizontal resolution lengths of the current and tem- 
perature fields differ. For a six element array the hori- 
zontal resolution length is approximately one fifth the 
array diameter for the current field, whereas for the 
temperature field it is one sixth the array diameter. 


160,083 


N91-25454/0/GAR 
(Order as N91-25445/8/GAR, PC A13/MF 
A02) 


National Aeronautics and Space Administration, Bay 
Saint Louis, MS. John C. Stennis Space Center. 

Air Deployed Expendable Probes in Oceanograph- 
ic Research (Abstract Only). 

J. D. Boyd. 1991, 1p 

In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 113. 


Physical oceanographic instrumentation is both non- 
expendable and expendable. Expendable instruments 
for both shipboard and aircraft use were developed 
which yield moderate accuracy and precision at a low 
or moderate unit cost and which may be deployed by 
less trained personnel on less specialized platforms 
both in more extreme environmental conditions and 
while underway. While shipboard expendables are fa- 
miliar to many researchers, most are not familiar with 
the variety of air deployable expendables available, al- 
—— the quasi-synoptic, 3-D view of the ocean that 
aerial studies yield can be very valuable in oceano- 
graphic research. As well as acoustic oriented probes, 
air deployed sensors exist for the measurement of 
temperature, sound speed, currents, and optical prop- 
erties, and work is underway to develop probes meas- 
uring simultaneous conductivity and temperature. In 
addition, low cost drifting buoys with both oceano- 
graphic and meteorological sensors are available, and 
ice penetrating probes are being developed for arctic 
research. Characteristics of these instruments are pre- 
sented, along with examples of their use and a discus- 
sion of some of their not so well publicized shortcom- 
ings. 


160,084 


N91-25925/9/GAR 
(Order as N91-25914/3/GAR, PC —_ on 


Murray State Univ., KY. Dept. of Physics. 

Spectral Calibration Analysis of the Airborne 
Oceanographic Lidar. 

Abstract Only. 

C. E. Rousey. Sep 89, 1p 

In Maryland Univ., the 1989 NASA-Asee Summer Fac- 
ulty Fellowship Program in Aeronautics and Research 
p 23 (See N91-25914 17-82). 


Efforts were concentrated on the spectral resolution of 
the Airborne Oceanographic Lidar (AOL). This year’s 
work was targeted towards the analysis of calibration 
techniques to enable the AOL to measure absolute ra- 
diances of both passive and active modes of oper- 
ation. Absolute spectral calibration of the AOL is nec- 
essary in order to fully understand and monitor the 
sensitivity and stability of the total system. Calibration 
is also needed to obtain valid surface truth data, with 
which to improve the accuracy of satellite-borne oce- 
anic color scanners. In particular, accurate measure- 
ments of oceanic chlorophyll concentrations rests 
upon reliable irradiance calibrations of both laser in- 
duced and solar induced chlorophyll fluoresence. An 
analysis was performed on the spectral calibration 
methods used by the AOL. The optical path of the in- 
strumentation was examined to study how the radi- 
ance from a calibration sphere was influenced. Ray 
tracing analysis was performed, including the Casse- 
grain-telescope optics. It was determined that the cali- 
bration radiance was significantly effected by optical- 
defocusing, due to close positioning of the calibration 
sphere with respect to the telescope. Since the multi- 
mode usages of the AOL require varying altitudes and 
trajectories, a computational algorithm was developed 
to compensate for image distortions of the telescope 
optics. Secondary mirror blockage, secondary vignet- 
ting, and beam divergence was determined, in order to 
account for the actual amount of calibrated flux re- 
ceived at the spectral sensors. 
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160,085 

AD-A237 234/0/GAR PC A05/MF A01 
Naval Posigraduate School, Monterey, CA. 
Equatorial Entrainment Zone Simulations. 

Master’s thesis. 

C. S. Chen. Jun 90, 88p 


The equatorial entrainment zone model of Garwood et 
al. (1989) is employed ro, nee data collected by 
Moum et al. (1984) during the Tropic Heat | Experiment 
to explain how the dissipation of turbulence is related 
to surface forcing of wind stress and net heat flux. Four 
numerical experiments with different atmospheric con- 
ditions are conducted with the entrainment zone 
model. Solar radiation is diurnally repeated, and wind 
stress is held constant in the first case. The model is 
forced with linearly varied wind speed in the second 
case and uses observed winds for the third cases. The 
first three cases demonstrated the effects of wind 
stress on the dissipation of turbulence. In the final 
case both observed wind and observed solar radiation 
were applied to the model to simulate the effect of re- 
alistic forcing, allowing a comparison between model- 
predicted and observed values of dissipation. Numeri- 
cal solutions qualitatively agree with the observations, 
and the time and depth dependence of the diurnal dis- 
sipation cycle are well reproduced by the model. 


160,086 

AD-A237 279/5 Not available NTIS 
SPIE-The International Society for Optical Engineer- 
ing, Bellingham, WA. 

Proceedings of the International Society for Opti- 
cal Engineering, Ocean Optics X Held in Orlando, 
Florida on 16-18 April 1990. Volume 1302. 

R. W. Spinrad. Apr 90, 664p 

Availability; Society of Photo-Optical Instrumentation 
Engineers (SPIE), Box 20, 505 Fieldston Rd., Belling- 
ham, WA 98225, PC $77.00. No copies furnished by 
DTIC/NTIS. 


Ocean optics is a field of diverse interests and applica- 
tions. Investigators include physicists trained in radi- 
ative transfer theory, biologists with backgrounds in 
phytoplankton physiology, engineers working in image 
processing, and geophysicists involved in sediment 
transport. Several new aspects of the science of 
ocean optics were highlighted. On the theoretical side, 
there was continued consideration of second-order ef- 
fects. This was evident in the physical and mathemati- 
cal treatments = to the radiative transfer aspects 
of Raman and Brillouin scattering, polarization, spec- 
tral characteristics of biological autofluorescence, and 
surface wave focusing. Many of these new consider- 
ations are being incorporated into the next generation 
of models and computer simulations of the underwater 
optical environment. The need for high-quality instru- 
mentation was evident in the series of papers dealing 
with measurement of particulate absorption. Finally, a 
new session was initiated to address research in the 
area of interfacial optics, which includes studies of the 
effects of marine surfaces, such as gravity waves, 
whitecaps, and sea ice. 


160,087 
AD-A237 458/5/GAR PC AO5/MF A01 
Washington Univ., Seattle. Applied Physics Lab. 
Hamiltonian 3-D Ray Tracing in the Oceanic Wave- 
= on the Ellipsoidal Earth. 

echnical rept. 
G. Dworski, and J. A. Mercer. Dec 90, 78p Rept no. 
APL-UW-TR-8929 
Contract N00014-89-J-1979 


Ray equations based on an acoustic Hamiltonian, and 
formulated by Jones et al. (1986) for spherical coordi- 
nates in NOAA's three dimensional ray tracer HARPO, 
are adapted to ellipsoidal coordinates in the oceanic 
waveguide. The ensuing modified HARPO is used to 
mode’ My long range (up to antipodal) acoustic paths 
in which the difference between geodesics and great 
circles is measurable. The eventual objective of this 
modeling is to extract the predictable part of the travel 
time trend and fluctuations along several long paths 
that will be used to monitor hypothetical global warm- 
ing effects. The requirements for easy assimilation and 
representation of realistic environmental inputs are 
discussed. These requirements, when coupled with 
the possibility of classical chaos in the ray paths, dic- 
tate a new software architecture. We use the existing 
software, however, to breadboard and test features of 
new ray tracers in the global boundary layer, and to 





support the experimental design of a forthcoming pilot 
experiment that will use a transmitter located at Heard 
Island in the Indian Ocean near Antarctica. 


160,088 
AD-A237 576/4/GAR PC A08/MF A02 
Rhode Island Univ., Kingston. Graduate School of 


Oceanography. 

inverted Echo Sounder Data Processing Report. 
Summary rept. 1987-1991. 

E. Fields, K. Tracey, and D. R. Watts. May 91, 156p 
Rept no. GSO-TR-91-3 

Contracts N00014-90-J-1568, NO00014-90-J-1548 
Sponsored in part by Grant NSF-OCE87-17144-90. 


The Inverted Echo Sounder (IES) is an instrument that 
acoustically monitors the depth of the main thermo- 
Cline from a moored position one meter above the 
ocean floor. Additionally, the IESs can be equipped to 
measure both pressure and temperature. The stand- 
ard steps for processing IES data are documented 
here. The effect and purpose of each step are dis- 
cussed followed by a description of how to apply the 
computer programs that constitute the step. The FOR- 
TRAN and MATLAB codes are also supplied. 


160,089 

AD-A237 592/1/GAR PC A07/MF A02 
Washington Univ., Seattle. Applied Physics Lab. 
Environmental Measurements in the Beaufort Sea, 
Spring 1990. 

Technical rept. 

T. Wen, F. W. Karig, W. J. Felton, J. C. Luby, and K. 
L. Williams. Dec 90, 138p Rept no. APL-UW-TR- 


9105 
Contract N00039-88-C-0054 


This report presents environmental and ambient noise 
data obtained at APLIS 90, an ice camp established in 
the Beaufort Sea in spring 1990 to support Navy-spon- 
sored tests and research during ICEX 1-90. The pur- 
pose of this report is to provide field data to ice camp 
participants; thus data analysis is limited. The data 
were collected to document the meteorological and 
oceanographic conditions that existed during camp ac- 
tivities, and to furnish insight into the underwater 
sound-speed structure and ambient noise during camp 
activities, and to furnish insight into the underwater 
sound-speed structure and ambient noise during 
acoustic experiments. The main data sets are weather, 
flow drift, CTD (Conductivity Temperature Depth) pro- 
files, ice properties, and ambient noise. 


160,090 
AD-A237 651/5 Not available NTIS 
California Dept. of Boating and Waterways, Sacramen- 


to. 

Turbulence Scales in the Surf and Swash. 

R. E. Flick, and R. A. George. 6 Jul 90, 13 
Availability: Pub. in Coastal Engineerin inference 
(22nd) Coastal Eng Res Council/ ASGE held in The 
Netherlands, Jul 2-6 1990 p557-569. Available only to 
DTIC Users. No copies furnished by NTIS. 


No abstract available. 


160,091 

AD-A237 756/2/GAR PC A01/MF A01 
Dalhousie Univ., Halifax (Nova Scotia). 

Technical Report on Grant N00014-89-J-1649 (Dal- 
housie Univ., Halifax, Nova Scotia). 

B. R. Ruddick. 7 Jun 91, 3p 

Contract N00014-89-J-1649 


Lateral intrusions spend most their lifetime in a quasi- 
Steady, finite-amplitude state, in which the vertical 
scale and salinity amplitude do not change. | wish to 
understand the finite-amplitude dynamics of lateral in- 
trusions well enough to be able to predict their scale 
and intensity on the basis of large scale property gradi- 
ents, and therefore to be able to parameterise the lat- 
eral fluxes of heat, salt, and momentum due to lateral 
intrusive mixing. The long-term of this project is to 
make predictions of lateral salt, heat, and angular mo- 
mentum transports in finite-amplitude intrusive mixing. 


160,092 
N91-25451/6/GAR 
(Order as N91-25445/8/GAR, PC — of 


National Aeronautics and Space Administration, Bay 
Saint Louis, MS. John C. Stennis Space Center. 


OCEAN TECHNOLOGY & ENGINEERING 


Aircraft Laser Derived Chlorophyll Distribution 
Across the Iceland-Faeroe Front (Abstract Only). 
R. A. Arnone, and P. E. Laviolette. 1991, 1p 

In NASA, Washington, 4TH Airborne Geoscience 
Workshop p 97. 


The ocean surface color (water-leaving radiances) and 
thermal structure across the Iceland-Faeroe Front 
under both clear and cloudy conditions were measured 
from a NASA research aircraft on 25 May 1989. The 
measurements were made along four north-south lines 
that were 125 km in length and spaced 35 km apart. 
The color measurements were made with a 14 chan- 
nel, non-polarized Multispectral Airborne Radiometer 
System (MARS) while the thermal data were collected 
by a thermal radiometer and aircraft bathythermo- 
graphs. The satellite imagery (NOAA AVHRR) se- 
quence show the development of meanders through 
the frontal region. These aircraft ocean color and ther- 
mal data characterize the biological distribution and 
are closely coupled to the physical processes occur- 
ring in the frontal systems. The ratio of several chan- 
nels of the ocean color data are used to determine the 
surface chlorophyll. The retrieved data correlate well 
with laser-induced chlorophyll fluorescence obtained 
at the same time and historical chlorophyll data. The 
observed chlorophyll patchiness appearing across the 
Iceland-Faeroe Front is believed to be directly and in- 
directly related to primary and secondary circulation 
processes in ocean frontal systems. High chlorophyll 
concentrations were observed on the north side of the 
front and are inferred to be the result from the advec- 
tion of Icelandic Coastal Water into the region. The 
sharp chlorophyll decline at and south of the thermal 
frontal boundary is clearly related to the subsurface 
thermal structure. 


160,093 

N91-25683/4/GAR PC A07/MF A02 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
SEAPAK User’s Guide, Version 2.0. Volume 1: 
System Description. 

C. R. Mcclain, M. Darzi, J. K. Firestone, G. Fu, and 
E. Yeh. Apr 91, 150p NAS 1.15:100728-V-1, REPT- 
91B00090-V-1, NASA-TM-100728-V-1 


The SEAPAK is a user interactive satellite data analy- 
sis package that was developed for the processing 
and interpretation of Nimbus-7/Coastal Zone Color 
Scanner (CZCS) and the NOAA Advanced Very High 
Resolution Radiometer (AVHRR) data. Significant revi- 
sions were made to version 1.0 of the guide, and the 
ancillary environmental data analysis module was ex- 
panded. The package continues to emphasize user 
friendliness and user interactive data analyses. Addi- 
tionally, because the scientific goals of the ocean color 
research being conducted have shifted to large space 
and time scales, batch processing capabilities for both 
satellite and ancillary environmental data analyses 
were enhanced, thus allowing large quantities of data 
to be ingested and analyzed in background. 


160,094 

N91-25684/2/GAR PC A20/MF A04 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
SEAPAK User’s Guide, Version 2.0. Volume 2: De- 
scriptions of Programs. 

C. R. Mcclain, M. Darzi, J. K. Firestone, G. Fu, and 
E. Yeh. Apr 91, 468p NAS 1.15:100728-V-2, REPT- 
91B00090-V-2, NASA-TM-100728-V-2 


The SEAPAK is a user-interactive satellite data analy- 
sis package that was developed for the processing 
and interpretation of Nimbus-7/Coastal Zone Color 
Scanner (CZCS) and the NOAA Advanced Very High 
Resolution Radiometer (AVHRR) data. Significant revi- 
sions were made since version 1.0, and the ancillary 
environmental data analysis module was greatly ex- 
panded. The package continues to be user friendly 
and user interactive. Also, because the scientific Is 
of the ocean color research being conducted have 
shifted to large space and time scales, batch process- 
ing capabilities for both satellite and ancillary environ- 
mental data analyses were enhanced, thus allowing 
pele ta quantities of data to be ingested and ana- 
lyzed. 


160,095 

PB91-218131/GAR PC AO5/MF A01 
National Oceanic and Atmospheric Administration, 
Boulder, CO. Wave Propagation Lab. 


160,097 


Physical & Chemical Oceanography 


Experimental and Theoretical Investigation of the 
inertial-Dissipation Method for Computing Air-Sea 


Technical memo. 

J. B. Edson, C. W. Fairall, P. G. Mestayer, and S. E. 
Larsen. May 91, 86p NOAA-TM-ERL-WPL-199 
Prepared in cooperation with Pennsylvania State 
Univ., University Park. Dept. of Meteorology, Ecole Na- 
tionale Superieure de Mecanique, Nantes (France). 
Lab. de Mecanique des Transferts Turbulents et Di- 
phasiques, and Risoe National Lab., Roskilde (Den- 
mark). Meteorology and Wind Energy. 


The inertial-dissipation method has long been used to 

estimate air-sea fluxes from ships because it is not 

necessary to correct for ship motion. A detailed com- 

parison of the inertial-dissipation fluxes with the 

covariance method is given usi 

HEXOS main experiment, HEXM 
ipation 


data from the 
. In the experi- 
ment, inertial-dissipa were deployed at 
the end of a 17-m boom, in a region relatively free of 
flow distortion, and on a mast 7 m above the platform 
(26 m above the sea surface) in a region of consider- 
able flow distortion. The effects of flow distortion and 
an extensive error analysis of both inertial-dissipation 
and covariance measurements is given. The authors 
show that the inertial-dissipation measurements are 
much less affected by the flow distortion caused by the 
platform as well as by the boom itself. The inertial-dis- 
sipation (boom and mast) and boom covariance esti- 
mates of stress agree within + or - 20%. The latent 
heat flux estimates agree within approximately + or - 
45%. The sensible heat flux estimates agree within + 
or - 26% after correction for velocity contamination. 


160,096 
PB91-223099/GAR PC E06/MF E06 
Norsk Hydroteknisk Lab., Trondheim. 

Transfer of Environmental Data from the SPERRY/ 
UNIVAC Computer at RUNIT. 

S. Hasselvold, and K. Torsethaugen. 10 Aug 90, 11p 
ISBN-82-595-6165-4 ; 
Also pub. as Selskapet for Industriell og Teknisk 
Forskning, Trondheim (Norway) rept. no. STF60- 
A90069. Prepared in cooperation with Selskapet for In- 
dustriell og Teknisk Forskning, Trondheim (Norway). 


Since 1970 NHL has collected data on current, water 
level, temperature, salinity and related parameters 
along the Norwegian coast and on the Norwegian con- 
tinental shelf. Most of these data have been collected 
using instrumentation made by Aanderaa Instruments. 
For the period 1970-1982 all data were analyzed and 
sotred at the computing center RUNIT in Trondheim 
on the SPERRY/UNIVAC computer. The storage 
system was called the Aanderaa system (Kimbel, 
1971), (Jurgensen, 1976). When the analysis was 
transferred to the NORD computer at NHL in 1982 ap- 
proximately 3000 EDB-codes had been processed and 
stored at the SPERRY computer. One EDB-code con- 
tains data for one Aanderaa tape or usually one month 
with data for one orange tp SPER ay 1900 
computer was permanently shut down on 1 Ju 
according to schedule. In January 1990 NHL started 
the transferral of all data to ASCII tapes. The report 
contains a description of the transferral of data and a 
short overview of the data. 


160,097 

PB91-223826/GAR PC A03/MF A01 
Proudman Oceanographic Lab., Birkenhead (Eng- 
land). 

Heat Balance of the North Sea. 

A. Lane. 1989, 48p REPT-8 


At present, there is much interest in climatic change, 
especially changes in atmospheric gases and their re- 
lated effect on wind , humidity and air and sea 
surface temperatures. Whilst many studies of the 
global ocean-atmosphere feedback are currently 
being undertaken, the research described here exam- 
ines >ffects over smaller shallow seas--specifically the 
North Sea. In subsequent phases, the study will use 
data from the North Sea Project in conjunction with de- 
tailed numerical models of both circulation and stratifi- 
cation (i.e., vertical —- of the sea. Although there 
are many empirical formulations of the heat exchan 

equations, the equations listed in the 1979 WHOI tech- 
nical report of Goldsmith and Bunker form the basis of 
the examination of the heat balance at the sea sur- 
face. Diagrammatic representations were produced 
showing the dependency of the total heat flux on the 
primary variables, i.e., air temperature and sea surface 
temperature. The sensitivity of these relationships to 
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pe yong ! variables was then examined, namely, time 
of year, latitude, atmospheric pressure, cloud cover 
and wind speed. 


160,098 

PBS$1-224527/GAR PC A17/MF A03 
National Oceanic and Atmospheric Administration, Se- 
attle, WA. Pacific Marine Environmental Lab. 

CTD/O2 Data Measurements Collected on TEW, 
June-August 1987. 

Data rept. 

L. Mangum, J. Lynch, K. McTaggart, L. Stratton, and 
S. Hayes. Jun 91, 376p NOAA-DR-ERL-PMEL-33, 
CONTRIB-1287 


Summaries of Neil Brown Instrument System (NBIS) 
CTD/O2 measurements recorded on the TEW (Trans- 
ports of Equatorial Waters) cruises during 1987, a de- 
— of the acquisition and processing systems, 
and a discussion of calibration techniques are present- 
ed. The major portion of these data was collected from 
150 W to 150 E in the latitude range of 12 S-15 S. 
Additional casts collected across the Samoan Pas- 
sage, in the Coral Sea Basin, across the Solomon Sea, 
and in the Pacific Basin along longitude 165 E between 
5 S and 8 N are also presented. Station locations, me- 
teorological conditions, and profiles of potential tem- 
perature, salinity, Delta(sub theta) and oxygen are 
shown for each cast. In addition, potential tempera- 
ture-salinity diagrams for each cast and section plots 
of oceanographic variables are given. 


160,099 

PBS1-224535/GAR PC A09/MF A02 
National Oceanic and Atmospheric Administration, Se- 
attle, WA. Pacific Marine Environmental Lab. 

OGA Array of Drifting Thermistor Chains in the 
Western Equatorial Pacific Ocean: October 1989- 
January 1990. 

Data rept. 

M. J. McPhaden, A. J. Shepherd, W. G. Large, and 
P. P. Niiler. Jun 91, 177p NOAA-DR-ERL-PMEL-34, 
CONTRIB-1280 

Grant NSF-OCE89-23053 

Prepared in cooperation with National Center for At- 
mospheric Research, Boulder, CO., and Scripps Insti- 
tution of ty se , La Jolla, CA. Sponsored by 
National Science Foundation, Washington, DC. 


The report presents data collected from 19 drifting 
thermistor chains in the western equatorial Pacific 
Ocean between October 1989 and January 1990. The 
drifters were deployed as part of the TOGA program to 
Study variability in the western equatorial Pacific warm 
pool. All drifters were equipped with 300 m long therm- 
istor chains and 3 drifters were equipped with wind 
sensors. Data were telemetered in real-time to satellite 
via Service Argos. Drifter design, Argos data stream, 
data processing procedures, and overall system per- 
formance are described in detail. 


160,100 

PB91-224543/GAR PC A14/MF A03 
National Oceanic and Atmospheric Administration, 
— FL. Atlantic Oceanographic and Meteorological 


S 

Climatological Atlas of the Subsurface Thermal 

Structure of the Eastern Tropical South Pacific 
n. 

Technical rept. 

P. Lagos, D. V. Hansen, and A. Herman. May 91, 

309p NOAA-TR-ERL-444, AOML-34 


Monthly climatological maps of objectively analyzed 
fields of temperature are presented at standard ocean- 
ographic observation levels from the surface to 300 m 
depth on a 1 degree meme ped grid in the 
region between the Equator and 20 S and between the 
South American coast and 90 W. The temperature 
data used in the study were from bathythermograph 
measurements obtained from 1952 to 1987 from Peru- 
vian and other research vessels; they were made 
available by research institutions in Peru and the 
United States and by the National Oceanographic 
Data Center and the Fleet Numerical Oceanographic 
Center. The data set was blended with recent data to 
form a data base containing 14,000 observations. The 
method of analysis consists of optimally interpolating 
the value at each mapping grid point, using observa- 
tions taken at known nearby locations. The method, 
known as Kriging, is a best linear unbiased estimator 
that also yields an estimate of the uncertainty of each 
interpolated value. A brief discussion of the major 
characteristic features of the temperature fields is 
given, including a comparison of the SST results with 
results from other SST climatologies. 
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160,101 

AD-A237 221/7/GAR PC A04/MF A01 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

AVHRR Data Set for the Arctic Leads ARI. 

Final rept. 

F. M. Fetterer, and J. D. Hawkins. Apr 91, 56p 
NOARL-TN-118, SBI-AD-E040 005 


The Naval Cocmegreme and Atmospheric Research 
Laboratory (NOARL) Remote sensing Branch is se- 
lecting and processing Advanced Very High Resolu- 
tion Radiometer(AVHRR) data to support the science 
objectives of the Office of Naval Research Arctic 
Leads Accelerated Research Initiative (Arctic Leads 
ARI). Imagery is selected using hard copy prints from 
the Navy/National Oceanic and Atmospheric Adminis- 
trative (NOAA) Joint Ice Center. An attempt is made to 
select imagery so that most of the Arctic is covered 
every 3 days. Imagery from NOAA’s Satellite Data 
Services Division is calibrated and mapped to a stereo- 
goeinc projection identical to that used for Special 

nsor Microwave a (SSM/1) data by the Nation- 
al Snow and Ice Data Center. The Arctic is covered in 
2 grids of 1 km pixel size. Three years worth of imagery 
will be processed. At present, processing for 1989 is 
underway. 


160, 102 

AD-A237 417/1/GAR PC A04/MF A01 

Coastal Engineering Research Center, Vicksburg, MS. 

Coastal Model Investigation: Ventura Harbor, Cali- 

bry Design for Wave and Shoaling Protection. 
inal rept. 

R. R. Bottin. May 91, 73p Rept no. CERC-TR-91-3 


A 1:75 scale, three-dimensional hydraulic model was 
used to investigate the design of proposed harbor 
structures and channel modifications at Ventura 
Harbor, California, with respect to ocean waves and 
shoaling conditions in the harbor entrance. The model 
reproduced approximately 9,400 ft of the California 
shoreline and included portions of the existing harbor 
and offshore bathymetry in the Pacific Ocean to a 
depth of -40 ft mean lower low water. Improvement 

lans consisted of a seaward extension of detached 

reakwaters, the installation of spur groins on the 
north jetty, construction of a new groin south of the 
south jetty, and modifications to the entrance channel. 
An 80-ft-long unidirectional, spectral wave generator, 
an automated data acquisition system, and a crushed 
coal tracer material were used in model operation. It 
was concluded that existing conditions are character- 
ized by excessive ocean waves in the harbor entrance. 
Sediments from the north shoreline will move souther- 
ly and sediment transport will occur from the south 
shoreline northerly along the shoreline and south jetty 
and result in deposition. 


160,103 

AD-A237 584/8 Not available NTIS 
Naval Ocean Research and Development Activity, 
NSTL Station, MS. 

Edge Detection Applied to Satellite Imagery of the 
Oceans. 

Proceedings rept. 

R. J. Holyer, and S. H. Peckinpaugh. Jan 89, 14p 
NORDA-PR-90-098-321, SBI-AD-E040 048 
Availability: Pub. in IEEE Transactions on Geoscience 
and Remote Sensing, v27 n1 p46-56, Jan 89. Available 
only to DTIC users. No copies furnished by NTIS. 


A computer edge-detection algorithm is developed for 
automatic delineation of mesoscale structure in digital 
satellite IR images of the ocean. The popular deriva- 
tive-based edge operators are shown to be too sensi- 
tive to edge fine-structure and to weak gradients to be 
useful in this application. The new edge-detection al- 

orithm is based on the gray level co-occurrence 
{ELC} matrix, which is commonly used in image texture 
analysis. The cluster shade texture measure derived 
from the GLC matrix is found to be an excellent edge 
detector that exhibits the characteristic of fine-struc- 
ture rejection while retaining edge sharpness. This 
characteristic is highly desirable for analyzing oceano- 
graphic satellite images. The method is evaluated on 
an Advanced Very High Resolution Radiometer 
(AVHRR) image of the Gulf Stream Region. 


160,104 
AD-A237 709/1/GAR 
California Univ., Santa Cruz. 


PC A04/MF A01 


Beach Response to the Presence of a Seawall; 
Comparison of Field Observations. 

Final rept. 

J. F. Tait, and G. B. Griggs. Apr 91, 64p CERC-CR- 
91-1 


Coastal protection structures have historically been 
the most common approach to dealing with the prob- 
lem of shoreline erosion in the United States. Three 
potential effects of these structures have been identi- 
fied and include: (a) impoundment or placement loss, 
(b) passive erosion, and (c) active erosion. The first 
two are relatively straightforward and predictable for 
the most part, whereas the third has been the subject 
of considerable discussion and debate but, until re- 
cently, has not been systematically investigated in the 
field. Four years of monitoring beaches adjacent to 
seawalls along the central California coast have al- 
lowed documentation of the seasonal beach changes 
that take dpe in response to the presence of sea- 
walls, and also evaluation of some of the physical 
processes that influence these changes. 


160, 105 

DE91793187/GAR PC A04/MF A01 
Institutt for Energiteknikk, Kjeller (Norway). 

Properties of titanium alloys. Corrosion and gal- 
vanic compatibility. 

L. Lunde. Jan 91, 52p IFE/KR/E-91/001, ISBN 82- 
7017-105-0 

U.S. Sales Only. 


This paper gives a brief description of titanium alloys 
used in the chemical process and offshore industry. In 
these industries titanium is used mainly to fight corro- 
sion problems and therefore most emphasis is given to 
corrosion related properties, while mechanical proper- 
ties are given less attention. This paper was given at a 
titanium conference in Trondheim in June 1990. Vari- 
ous other aspects on the use of titanium including 
welding, design, fabrication etc. were presented at the 
same conference. Proceedings from the conference 
are available. 27 refs., 16 figs., 7 tabs. 
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PB91-218347/GAR PC A09/MF A02 
Woods Hole Oceanographic Institution, MA. 
Abstracts of Manuscripts Submitted in 1990 for 
Publication. 

Technical rept. 

A. K. Paul. May 91, 184p WHOI-91-08 

See also PB90-269986. 


The volume contains the abstracts of manuscripts sub- 
mitted for publication during calendar year 1990 by the 
staff and students of the Woods Hole Oceanographic 
Institution. They identify the journal of those manu- 
scripts which are in press or have been published. The 
volume is intended to be informative, but not a bibliog- 
raphy. The abstracts are listed by title in the Table of 
Contents and are grouped into one of the five depart- 
ments, Marine Policy Center, Coastal Research 
Center, or the student category. An author index is pre- 
sented in the back to facilitate locating specific papers. 
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PB91-219493/GAR PC A07/MF A02 
National Museum of Natural History, Washington, DC. 
Atoll Research Bulletin No. 347. 

M. McCutcheon. Feb 91, 150p 


The Atoll Research Bulletin is issued by the Smithsoni- 
an Institution, to provide an outlet for information on 
the biota of tropical islands and reefs, and on the envi- 
ronment that supports the biota. The Bulletin is sup- 
ported by the National Museum of Natural History and 
is produced by the Smithsonian Press. The issue is fi- 
nanced with funds from the Atherton Seidell Endow- 
ment. Not counting this issue, there have been 346 
numbers in the Atoll Research Bulletin and 595 au- 
thored contributions. The accumulation of material has 
made it almost impossible to locate articles pertaining 
to specific islands or subjects without some sort of 
search tool. It seemed appropriate at this point to doa 
comprehensive bibliography and group of indexes 
which, after 40 years of publication, can also serve as 
a retrospective of the journal. Upon looking at the in- 
dexes, even the editors were amazed to note just how 
much information there is in the Atoll Research Bulle- 
tin. 
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PB91-225383/GAR PC E06/MF E06 
Norges Branntekniske Lab., Trondheim. 





Production of Soot and Toxic Gases in Enclosed 

Hydrocarbon Pool Fires. 

R. Wighus. Feb 91, 59p STF25-A91006 

Sponsored by Norsk Hydro, Oslo, Norske Stats Olje- 

selskap A/S, Stavanger (Norway), and Royal Norwe- 

oe Council for Scientific and Industrial Research, 
o. 


The production of soot particles and gas components 
in enclosed hydrocarbon pool fires has been studied. 
The main experiments were performed in an enclosure 
2.5m x 2.5 mx 5 m, with forced and fire induced venti- 
lation. Other parameters which have been varied, are 
fuel type, fuel preheat temperature and two types of 
object configurations above the pool fire. The rate of 
soot production is given in terms of soot/fuel ratio, and 
graphs of soot/fuel ratio versus air/fuel ratio are pre- 
sented. The functions of the production of carbon 
monoxide and carbon dioxide, as well as the reduced 
concentration of oxygen, with respect to the air/fuel 
ratio for over ventilated fires, are also presented. 
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PB91-225425/GAR PC E05/MF E05 
Selskapet for Industriell og Teknisk Forskning, Trond- 
heim (Norway). Div. of Structural Engineering. 
Reassessment of Structures: Report 0.2: Funda- 
mental Considerations. 

O. Hellan, J. Amdahl, K. A. Farnes, and D. 
Karunakaran. 22 Aug 90, 26p STF71-A90023, ISBN- 
82-595-5667-7 

See also PB91-123166. 


The report describes the fundamental considerations 
behind a new approach to integrity assessment of off- 
shore structures. Instead of analyzing the structure 
under single wave action, the structure is subjected to 
a series of waves, to account for the cyclic nature of 
the loading. These analyses will then indicate if the 
structure is likely to fail from the accumulated action of 
the most probable extreme waves, or if the structure 
will be stable for the applied load history. The wave 
history could represent the short term (storm) situa- 
tion, or the long term (lifetime) situation. The study indi- 
cates that offshore structures are subjected to a rela- 
tively small number of large waves. Depending on the 
seastate, in the range of 5 and 20 waves are likely to 
exceed 90% and 80% of the design wave height, re- 
spectively. Under the current design practice, a situa- 
tion where initial yielding occurs below the design load 
would require immediate and extensive actions from 
the operator. With the proposed methodology, the 
structure can be utilized beyond the conventional ULS 
design limit, and still comply with the regulations’ re- 
quirements. 
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AD-A237 272/0/GAR PC A01/MF A01 
Army Armament Research, Development and Engi- 
neering Center, Dover, NJ. 

Performance Oriented Packaging Testing of 
M143E1 SA. 

Final rept. 

A. D’Angelo. 1991, 3p DODPOPHMTR-AYD-91-013, 


This report contains the testing and test results per- 
formed on the M143E1 Patriot SA Device (packed 1 
SA/drum). 
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AD-A237 567/3/GAR PC A04/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 


ORDNANCE 


Ammunition, Explosives, & Pyrotechnics 


tial Package in. 

Final rept. Oct 88 Sep 90. 

J. B. Morris, and R. A. Fifer. Jun 91, 63p Rept no. 
BRL-TR-3239 


An expert system-based computer assisted design 
(CAD) package for propellant formulation design has 
been created for use on an Intel 80286/80386-based 
workstation (PC). This CAD package is intended for 
use by propellant formulators as a tool to aid in the 
design of, and properties estimation for, new rocket 
and gun propellants. A backward-chaining expert 
system shell (Level 5), dBase Ill-compatible data- 
bases, and a PC version of the NASA-Lewis thermo- 
chemical code CET89 are linked together into one 
package. Properties estimation is accomplished via 
the use of both the expert system shell and the CET89 
code; the thermochemical code options RKT=T 
(rocket calculation) and UV=T (constant volume) are 
supported. The initial version of this expert system has 
been implemented for a propellant formulation consist- 
ing of three ingredients (binder, plasticizer, and ener- 
getic material). Current research efforts are going into 
the design of a more comprehensive package for use 
with up to 21 propellant ingredients. 


160,112 
DE91013075/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Direct Monte Carlo simulation of chemical equilib- 
rium composition of molecular fluid mixtures 


under shock conditions. 

M. S. Shaw. 1991, 20p LA-UR-91-1638, CONF- 
9107105-7 

Contract W-7405-ENG-36 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A new Monte Carlo simulation method is implemented 
which holds the number and kind of atoms constant 
rather than the number and kind of molecules for a 
molecular fluid mixture. Chemical reactions are al- 
lowed as a correlated move of atoms such as an inter- 
change of atoms between molecules. Equilibrium 
chemical composition is determined as an average 
over the simulation along with equation of state quanti- 
ties. Results are presented for N(sub 2) + O(sub 2) (r 
equilibrium) 2NO at 30GPa and 3000K. The equilibrium 
composition is shown to be sensitive to the potentials 
between unlike species. 14 refs., 2 figs., 4 tabs. (ERA 
citation 16:020998) 
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DE91013250/GAR *C A03/MF A01 
Lawrence Livermore National Lab., CA. 

—_ discharge effects on EBW detona- 
‘ors. 

R. S. Lee, and R. E. Lee. Apr 91, 27p UCRL-JC- 
105644, CONF-9106187-2 

Contract W-7405-ENG-48 

International pyrotechnic seminar (16th), Jonkoping 
(Sweden), 24-28 Jun 1991. Sponsored by Department 

of Energy, Washington, DC. 


With appropriate circuit resistance and inductance and 
sufficient stored energy, discharging a charged human 
body or component through an exploding bridgewire 
(EBW) detonator may cause the detonator to function 
or may damage the detonator. We have studied the 
effects of electrostatic discharge (ESD) on a number 
of exploding bridgewire detonators which were sub- 
jected to discharges which passed directly through the 
bridgewires (pin-to-pin), as well as dischar: which 

from the bri to the metal case of the deto- 
nator (pin-to-case). We have performed calculations to 
determine the values of inductance and resistance for 
which burst and melt may occur for given ESD 
sources, using a phenomenological model of 
bridgewire burst in a computer code called FIRESET. 
Bridge melt was computed using the same computer 
code, but using experimental values of bridge resistivi- 
ty and specific heat up to melt. 13 refs., 5 figs. 


160,114 
DE91013565/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 


160,117 


Mechanisms of EBW HE initiation. 

A. M. Frank. 15 May 91, 18p UCRL-JC-105647, 
CONF-9107105-22 

Contract W-7405-ENG-48 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


Exploding bridgewire (EBW) initiation of high explo- 
weve G4 Wad been Goud for wary without a 
clear understanding of the i i 
dence indicates that the shock pressures produced by 
the EBW may be insufficient for direct initiation and 
that the electric field about the wire at the time of burst 
ionizes the surface of the HE. We hypothesize that the 
ionization pre-sensitizes the HE so that a weak shock 
can then initiate a detonation wave. 13 refs., 7 figs. 


160,115 
DE91013996/GAR PC A04/MF A01 
ro and G Mound Applied Technologies, Miamisburg, 


of the MC3926 
or. Part 1: 


oe detonat Coupon aging 3 

P. S. Back, G. L. Houston, S. M. Klassen, and W. J. 
andrzejewski. 20 May 91, 55p MLM-MU-91-65-0002 
Contract AC04-88DP43495 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


incompatible material combina‘ ic 
methods that might adversely affect the shelf life or 
functioning of production components. Gas and liquid 
chromatography, visual inspection, and infrared spec- 
troscopy were some of the methods é 
the aged coupons. The investigation identified materi- 
als that were affected by the aging; however, 
no detrimental effects were observed. ‘efore, the 
material combinations and manufacturing methods ex- 
amined in this study are expected to be adequate for 
the fabrication and stockpile of components using this 
device. 10 refs., 13 figs., 6 tabs. 


160,116 
PATENT-4 998 963 Not available NTIS 
Department of the Navy, Washington, DC. 

Logic Clock. 


Patent. 
D. A. Silvia. Filed 23 Dec 81, patented 12 Mar 91, 
13p AD-D014 903/9, PAT-APPL-6-333 608 
PAT-APPL-6-333 608. : 
This page pea ange gee —_ for U.S. . 
censing and, possibly, for foreign licensing. Copy o' 
patent avaliable Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


This patent discloses an explosive network forming an 
explosive logic clock for opening a time window during 
which a set of theoretically identical detonators must 
fire. The explosive logic clock also examines the first 
detonation to determine whether or not it is premature 
before cropeaeane the detonations on to the explosive 
safing arming network. The clock is constructed 
with a plurality of detonators, each having a first 
branch of a branched outlet trail !eading to a detonator 
time delay trail leading further to a logic switch. The 
logic switches are interconnected such that the deto- 
nation signal from the first detonator to detonate is ex- 
tinguished in that detonator’s logic switch while the re- 
maining logic switch are set by the first detonation 
signal to allow tion of their own detonation sig- 
nals on to the safing/arming network. A 2nd branch of 
the branched outlet trail simultaneously propagates 
the detonation signal from the first detonator to a clock 
time delay which delays the first detonation signal and 
opens the time window. When the delay imposed by 
the clock time delay expires, the first detonation signal 
propagates to a clock logic switch which is intercon- 
nected with and set by the detonator logic switches to 
allow tion of the first signal. When a 2nd deto- 
nation signal is generated, it passes down the detona- 
tor time delay and through the detonator logic switch 
to the clock logic switch. When the 2nd detonation 
occurs within the time window, the clock logic switch is 
set by the 2nd detonation signal. 
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PB91-224212/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Dept. of Weapon Systems, Effects and Protection. 
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symp ema | foer Framstaelining av 
RSV-Liners Genom HIP (Investigation of New Ma- 
terials for HIP-Production of Shaped Charge 
Liners). 

H. Oskarsson. Apr 91, 48p FOA-C-20838-2.3 

Text in Swedish; summary in English. 


Three powder metallurgically produced materials have 
been tested for use as liner material in shaped 
charges. The materials were tantalum, iron-nickel- 
tungsten alloy and copper-tungsten alloy. The Fe-Ni-W 
alloy was produced by gas atomization and the Cu-W 
alloy by mechanical alloying. Of the materials, tanta- 
lum has shown the best properties, such as ductility 
and fine grain size. The Fe-Ni-W alloy behaved brittle 
due to grain boundary precipitation. The method of 
mechanical alloying results in good intermixing of the 
powders, but needs to be performed under an inert at- 
mosphere. The method for manufacture of tantalum 
and matrix (mixed powders of Fe, Ni and W) alloy liners 
is described. 


Combat Vehicles 
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AD-A237 212/6/GAR PC A09/MF A03 
RAND Corp., Santa Monica, CA. 

Exploration of Integrated Ground Weapons Con- 
cepts for Armor/Anti-Armor Missions. 

R. Steeb, K. Brendley, D. Norton, J. Bondanella, and 
R. Salter. 1991, 200p Rept no. RAND-R-3837- 


ARPA 
Contract MDA903-90-C-0004 


This report examines some near-and far-term options 
for dramatically enhancing the effectiveness of U.S. 
armored vehicles. We concentrated on dramatic 
change rather than conservative, evolutionary proc- 
esses, because of the long U.S. procurement cycle. 
The technological options we consider include new 
weapons systems, autoloaders, automatic target rec- 
ognition systems, propulsion packages, sensor suites, 
and even completely new chassis configurations. All of 
our options rely heavily on automation to reduce the 
crew burden. Some of the impetus for this work comes 
from upgrade programs on the M1-A1, Bradley, and 
U.S. Marine Corps light armored vehicle (LAV). The 
principal output of this work is a set of candidate de- 
signs for MBT’s and light armored vehicles, developed 
through analytic studies, simulations, and computer 
aided design. The work focuses on the design of light 
and heavy antiarmor vehicles. Surveys and analyses 
are made of protection systems, weapon systems, mo- 
bility systems, sensor packages, crewspace designs, 
and electronics architectures. 
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AD-A237 317/3/GAR PC A03/MF A01 
Naval Ocean Systems Center, San Diego, CA. 
Objective Assessments of Mobility With an Early 
Unmanned Ground Vehicle (UGV) Prototype View- 
ing System. 

E. H. Spain, and T. W. Hughes. May 91, 16p 


To guide development of a mobility sensor for an un- 
manned ground vehicle (UGV), a field testing program 
was established in which alternate mobility viewing 
system options were objectively compared with regard 
to their impact on driving under controlled field testing 
conditions. This report describes the procedures and 
specific tasks used in making comparisons across the 
4 viewing system options that were compared: (1) 
direct view; (2) direct view 40 deg x 30 deg; (3) monos- 
copic helmet-mounted display (HMD); and (4) stereo- 
scopic HMD. Testing was conducted with two groups 
of drivers: (1) an ‘experienced’ group who were well 
practiced on courses run and tested with each of the 
four alternate viewing system options; and (2) an ‘inex- 
perienced’ group who were unfamiliar with courses 
and tested with a single mobility sensor system option 
on a one-time basis. Specific results in terms of rela- 
tive driving efficiencies on six driving courses are re- 
Ported and discussed with respect to their general im- 
plications for design of the man-machine interface for 
= and efficient driving of UGVs in the teleoperated 
mode. 
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AD-A237 611/9/GAR PC A04/MF AO1 

ee Dynamics Corp., Warren, MI. Land Systems 
iV. 


254 VOL. 91, No. 21 


Design, Development and Fabrication of M1A1 
Composite Roadwheelis. 

Final rept. Sep 89-Apr 91. 

G. J. Hintz, J. L. Pytleski, and D. K. Rock. Jun 91, 
58p GDLS-VJ-89-04057-2094, TACOM-TR-13525, 
Contract DAAE07-89-C-R085 


This report documents a program to design, develop 
and fabricate a composite roadwheel for the M1A1 
tank. The roadwheel incorporates composite materials 
to reduce net weight when compared to the aluminum 
counterpart. The original design weight for the M1 tank 
was 58 tons. Additional capabilities, such as improve- 
ments introduced in the Block | program, have led to 
significant weight growth of the vehicle. The current 
M1A\1 vehicle being manufactured by GDLS weighs 65 
tons. Planned improvements in survivability, track and 
Block II will lead to a 70 ton vehicle if weight growth is 
not offset by weight reduction in the base vehicle plat- 
form. A 70-ton tank will lead to severe transportability 
problems and may impact some key automotive per- 
formance parameters. 
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PB91-224196/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Dept. of Weapon Systems, Effects and Protection. 
Framkomlighet i Oevre Norriand froen Koerfoer- 
soek pa Tjaelad Myrmark (Vehicle Tests on Unfro- 
zen Peatiand). 

J. F. Persson. Mar 91, 26p FOA-C-20833-2.6(2.7) 
Text in Swedish; summary in English. 


Test drives on frozen peatland have been carried out. 
The main purpose of the tests was to make a compari- 
son with previously made tests on unfrozen peatland. 
Another was to develop competence to carry out field 
tests under winter conditions. The development in 
frost- and snow- depth were measured during a period 
of three months before the tests. Density and hard- 
ness of the snow were measured at the same time the 
tests took place. The vehicles were driven in test- 
tracks one for each vehicle. Maximum number of pas- 
sages were 30. The time needed to complete each 
ne was registered for later calculation of vehicle 
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AD-A237 167/2/GAR PC A03/MF A01 
Naval Underwater Systems Center, Newport, Ri. 
Relating Ocean Acoustic Ambient to Ocean Sur- 
face Dynamics. 

Technical document. 

pes by Kennedy. 29 May 91, 26p Rept no. NUSC-TD- 


The acoustical ee of ocean surface dynamics 
is well known. Motivation for establishing the casual 
relations between these two physical processes has 
both underwater acoustic system noise reduction and 
oo hic remote sensing objectives. The goal 
has elu investigators because of the complexity of 
both the acoustic and oceanographic mechanisms in- 
volved. The work discussed here continues progres- 
sion in spatial scales by utilizing a relatively deep water 
basin (The Tongue of the Ocean, the Bahamas). While 
the exploratory nature of the experiment limited the 
amount of supporting meteorological and oceano- 
graphic measurements made, the results give addi- 
tional credence to the role of entrapped air bubbles 
and bubble clouds in the generation of acoustic ambi- 
ent. Sea surface-generated acoustics is shown to be 
dependent on a fundamental nondimensional variable 
describing the air-sea boundary process and the rate 
of energy dissipation caused by wave-breaking in the 
gravity wave equilibrium range. 
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AD-A237 502/0/GAR PC A04/MF A01 
Naval Research Lab., Washington, DC. 


Modification of Programs CHIEF and CID to Com- 
e Sound Radiation from an Arbitrary Body with 
ixed Boundary Conditions. 
Final rept. 
W. Thompson, B. Dubus, and C. M. Siders. 1 Jun 91, 
67p Rept no. NRL-MR-6813 


The computer program CHIEF developed over the last 
two decades by Naval Ocean Systems Center, San 
Diego, has recently been modified to allow the compu- 
tation of sound radiation from arbitrarily shaped body 
where the normal velocity is prescribed on only part of 
its surface while one or two locally reacting complex 
impedances are assumed to cover the remainder of 
the surface. These impedances can range in value 
from zero to essentially infinity with any complex value 
in between. Results of some computations of far-field 
directivity pattern and radiation loading on simple 
shaped radiators with the mixed boundary conditions 
were compared with results available in the literature 
with generally good agreement. (Author) 
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AD-A237 583/0 Not available NTIS 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Acoustic Resonance Scattering by Submerged 
Elastic Shells. 

Journal article. 

G. C. Gaunaurd, and M. F. Werby. Aug 90, 40p 
NOARL-JA-221-090-91, SBI-AD-E040 043 
Availability: Pub in Applied Mechanics Reviews, v43 n8& 
p171-208 Aug 90. Available only to DTIC users. No 
copies furnished by NTIS. 


We review a number of instances in which classical 
acoustic wave rewerey | from submerged elastic 
shells can be analyzed in the resonance region of their 
spectra. We recently reviewed the cases dealing with 
acoustic resonance scattering from solid elastic 
bodies, or with elastic resonance scattering from fluid 
or solid inclusions in elastic media. It only remains for 
us to address the works dealing with submerged 
shells, which we analyze here. We study scattering by 
bare or viscoelastically coated spherical and cylindri- 
cal shells in water, by means of (exact) normal-mode 
solutions, and by spheroidal shells by numerical ap- 
proaches, particularly via the T-matrix method. We 
consider the shell responses mostly in unbounded 
media and when the interrogating waves are plane and 
c.w., although some recent findings valid for pulsed in- 
cidences and in the vicinity of environmental bound- 
aries are also included. We use the methodology of the 
resonance scattering theory (RST) as much as possi- 
ble, emphasizing its post-1981 results. High-frequency 
findings, obtained by asymptotic methods, are extrap- 
olated to lower frequencies, to confirm RST predic- 
tions for the intermediate spectral regions in which the 
most important structural resonances are known to 
reside. A large number of bibliographical entries are 
collected and discussed in connection with our ap- 
proach. 


160,125 

AD-A237 680/4/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 

Computer Model of the Performance of a Ther- 
moacoustic Generator. 

Master’s thesis. 

P. D. Fisher. Jun 90, 61p 


A computer program is developed to predict the per- 
formance of a thermoacoustic generator. The defining 
pg are based on equations derived using 
short stack and boundary layer approximations. The 
engine modeled is the five inch engine currently in op- 
eration at Los Alamos National ratory. The work- 
ing fluid in the model is a helium-argon gas mix, 
chosen to provide flexibility in placing the transducer 
relative to the thermoacoustic stack assembly while 
maintaining resonance near the desired operating fre- 
quency of 120 Hz. The transducer model is based on a 
linear alternator design proposed for use with the L. A. 
N. L. engine in the future. The thermodynamic proper- 
ties of the gas mix are determined using virial equa- 
tions and binary gas mixture relationships. The defin- 
ing relations are solved simultaneously and an iterative 
process is used to optimize the gas mix. The variables 
for which the program then solves are pressure ampli- 
tude, hot heat exchanger temperature, and angular 
frequency as functions of input heat flux, system ge- 
ometry, and load characteristics. From these, the 
power output and total system efficiency are deter- 
mined. 
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N91-25817/8/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Tuned Optimization of Extended Reacting Acous- 
tic Liners. 

K. J. Baumeister. 1991, 9p NAS 1.15:104431, E- 
6265, NASA-TM-104431 

Presented at the 1991 Winter Annual Meeting of 
Asme, Atlanta, GA, 1-6 Dec. 1991. 


A finite element Galerkin formulation was employed to 
study the optimum attenuation and reflection charac- 
teristics of acoustic waves propagating in twO dimen- 
sional straight ducts with extended reacting absorbing 
walls without a mean flow. The reflection and transmis- 
sion of acoustic energy at the entrance and the exit of 
the duct were determined by coupling the finite ele- 
ment solutions in the absorbing portion of the duct to 
the eigenfunctions of an infinite, uniform, hard wall 
duct. In the frequency range where the duct height and 
acoustic wave length are nearly equal, power attenu- 
ation contours were examined to determine conditions 
for minimizing acoustic transmission through the duct. 
The extended reacting liners were found to significant- 
ly minimize the reflective characteristics of the duct 
rather than to increase absorption in the liner. Thus, 
extended reacting wail liner properties can be theoreti- 
cally chosen to yield large impedance mismatches in 
an open straight duct. 
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PATENT-4 998 225 Not available NTIS 
Department of the Navy, Washington, DC. 

Dual Beam Doppler Shift Hydrophone. 

Patent. 

P. Shajenko. Filed 10 Dec 79, patented 5 Mar 91, 5p 
AD-D014 909/6, PAT-APPL-6-103 826 

Supersedes PAT-APPL-6-103 826. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A dual beam hydrophone wherein a reference later 
beam and a signal laser beam are both modulated si- 
multaneously by the movement of reflecting surfaces 
responding to pressure variations due to an impinging 
acoustic wave. Each beam, travels the same path 
length within the hydrophone before being detected, 
thus eliminating any otherwise needed signal compen- 
sation. The reference beam and signal beam are 
acoustically modulated 180 degrees out of phase 
which reduces by one half the number of reflections 
normally required to produce the same sensitivity. 
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PB91-225839/GAR PC E06/MF E06 
Southampton Univ. (England). Inst. of Sound and Vi- 
bration Research. 

Power Output Minimisation and Power Absorption 
in the Active Control of Sound. 

Technical rept. 

S. J. Elliott, P. Joseph, P. A. Nelson, and M. E. 
Johnson. Mar 91, 42p ISVR-TR-191 


Active minimization of total power output and active 
absorption of sound power are analyzed, using a gen- 
eral impedance-based approach, for an array of con- 
trollable secondary sources and an array of original pri- 
mary sources. When the total power output of the two 
arrays is minimized, and the primary source array is all 
in phase, the power output of each of the secondary 
sources is found to be exactly zero. When the power 
absorption of the secondary source array is maxi- 
mized, the net power output of the primary source 
array can be either reduced or increased, compared to 
that in the absence of control, depending on the prop- 
erties of the transfer impedances. If the primary and 
secondary sources are well coupled (as is the case 
when they are spaced less than a quarter wavelength 
apart in free space or when they are in an enclosure 
excited near the natural frequency of a lightly damped 
mode) minimizing the total power output gives worth- 
while reductions in the radiated power of the primary 
source. Maximizing the power absorption of the sec- 
ondary source under these conditions, however, can 
considerably increase the power output of the primary 
source. 


Fluid Mechanics 
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AD-A237 201/9/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
ineering, Hampton, VA. 

ree Dimensional Unstructured Multigrid for the 
Euler Equations. 
Final rept. 
D. J. Mavriplis. May 91, 30p ICASE-91-41, NASA-CR- 
187565 
Contract NAS1-18605 


The three dimensional Euler equations are solved on 
unstructured tetrahedral meshes using a multigrid 
strategy. The driving algorithm consists of an explicit 
vertex-based finite element scheme, which employs 
an edge-based data-structure to assemble the residu- 
als. The multigrid approach employs a sequence of in- 
dependently generated coarse and fine meshes to ac- 
celerate the convergence to steady state of the fine 
grid solution. Variables and corrections are passed 
back and forth between the various grids of the se- 
quence using linear interpolation. The addresses and 
weights for interpolation are determined in a prepro- 
cessing stage using an efficient graph traversal algo- 
rithm. The preprocessing operation is shown to require 
a negligible fraction of the CPU time required by the 
overall solution procedure, while grains in overall solu- 
tion efficiencies greater than an order of magnitude are 
demonstrated on meshes containing up to 350,000 
vertices. Solutions using globally regenerated fine 
meshes as well as adaptively refined meshes are 
given. 
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AD-A237 563/2/GAR PC A04/MF A01 
Case Western Reserve Univ., Cleveland, OH. Dept. of 
Mechanical and Aerospace Engineering. 
Investigation of Underwater Objects Separation in 
a Cross-Flow. 

Final technical rept. 28 Apr 88-15 Jul 90. 

K. Z. Korczak. 30 Mar 91, 64p 

Contract N00167-88-K-0058 


The research project has been initiated to develop a 
numerical algorithm and conduct a broad investigation 
of flow structures and their interactions with moving 
and ejecting objects. The numerical method is based 
on a spectral element approach applied to the un- 
steady, incompressible Navier-Stokes equations. The 
equations are adopted for a moving mesh system that 
allows the mesh to adjust dynamically to changing ge- 
ometry. The method has been used to study flow pat- 
terns and forces on moving objects. Among the inves- 
tigated cases are: two- and three-dimensional piston 
pumps, flow through an oscillating channel, an oscillat- 
ing cylinder in a still fluid, an oscillating cylinder in a 
uniform flow, and an ejecting object from a silo. 
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AD-A237 757/0/GAR PC A02/MF A01 
Rensselaer Be nap Inst., Troy, NY. 

Experimental = of —— Liquid Jet Induced 
Air Carryunder and Dispersion. 

Quarterly progress rept. no. 2. 

20 Jun 91, 10p 

Contract N00014-91-J-1271 


During the Second Quarter of this research project 
preliminary analysis was performed on two-phase jet 
spreading phenomena. Appropriate equations of 
motion have been derived by assembling the relevant 
equations and adding the appropriate term represent- 
ing the action of surface tension, which was not origi- 
nally included. These equations were nondimensiona- 
lized for a long, narrow jet. The resulting equations are 
parabolic, so that numerical solution should be 
Straightforward. The equations of motion are approxi- 
mated by assuming that the gas volume fraction is 
small. This allows one use te known solution for the 
velocity field in a planar jet for the liquid. If one further 
approximate the momentum equation for the bubbles 
by neglecting all effects except drag, virtual mass, and 
liquid pressure gradient, one can solve the resulting 
equations for bubble trajectories in the known liquid 
velocity field. It was assumed that the bubbles do not 
affect the liquid velocity field and that the gas density is 
negligible. The resulting equation in Lagrangian form is 
ages with the Tollmein solution for a planar jet used 
‘or the liquid velocity. 
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AD-A237 801/6/GAR PC A13/MF A03 


160,135 


PHYSICS 
Fluid Mechanics 


Grenoble-1 Univ. (France). Inst. de Mecani 

Unsteady Turbulent Flows in C! 

lel or Diverging Wallis. 

Final technical rept. 26 Jun 87-26 Aug 91. 
Blackwelder, 


ique. 
hannels with Paral- 


G. Binder, S. Tardu, R. F. , M. Q. Feng, 
and R. D. Maestri. Apr 91, 285p R/D-4922-AN-01, 
Contract DAJA45-87-C-0015 


Turbulent flows subjected to imposed velocity oscilla- 
tions have been studied experimentally in a water 
channel. A wide range of forcing conditions have been 
covered (amplitudes: 10% 70%, frequencies: 
omega + = 0,0005 to 0.25). Velocities u have been 
measured with LDA and hot-film anemometer. The 
wall shear-stress tau has been measured with flash 
mounted hot-films gages calibrated in situ with the 
LDA. Near wall dye-streak visualizations have also 
been performed. The phase average of any quantity q 
(e.g. q=u, q=u'u’, q= tau, q= tau’ tau’, etc.) is de- 
composed into a time-mean q-bar and a modulation q- 
wiggle: <q>=q-bar + q-wiggle. It has been con- 
firmed that the time-mean statistical characteristics of 
the channel flow (between parailel walls unless other- 
wise i are essentially not affected by the im- 
posed oscillations even when these have amplitudes 
of 64%. It has been shown that the appropriate similar- 
ity7 parameter of the oscillating quantities u and tau is 
the non-dimensional Stokes length. In the regime of 
high frequency forcing the oscillating flow is governed 
by purely viscous shear forces although the time-mean 
flow is fully turbulent. At lower frequencies, the oscillat- 
ing flow is influenced by the turbulence, in particular 
the amplitude of tau increases with respect to the 
Stokes value and becomes proportional to it. This be- 
havior is explained by the fact that the oscillating flow 
in confined in the near wall layer where viscous forces 
are dominant. 
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AD-A237 888/3/GAR PC A03/MF A01 
David Taylor Research Center, Bethesda, MD. Com- 
putation, Mathematics and Logistics Dept. 

Evaluation of the NEKTON Program. 

Final rept. Oct 89-Sep 90. . 

B. H. Cheng, J. S. Dean, and R. W. Miller. Sep 90, 
24p Rept no. DTRC/CMLD-90/014 


This report describes the David Taylor Research Cen- 
ter’s experiences with the NEKTON program, a com- 
putational fluid dynamics tool developed at the Massa- 
chusetts Institute of Technology. The theory and appli- 
cations of the program are reviewed in a literature 
survey. A number of test cases were run successfully 
at DTRC and the results are promising. The applicabil- 
ity of NEKTON to high Reynolds number flows with 
three-dimensional complex geometries will require fur- 
ther study. 
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AD-A237 898/2 Not available NTIS 
Yale Univ., New Haven, CT. Dept. of Applied Physics. 
Fluorescence Imaging of CO2 Laser-Heated Drop- 
lets. 


A. S. Kwok, C. F. Wood, and R. K. Chang. 15 Jun 
90, 4p AFOSR-TR-91-0540 

Grant AFOSR-88-0100 

Availability: Pub. in Optics Letters, v15 n12 66, 
15 Jun 90. Available only to DTIC users. No copies 
furnished by NTIS. 


No abstract available. 
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DE91013507/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

ALE calculations using a stabilized seren- 
dipity rezoni 


ing scheme. 
K. G. Budge. 1991, 14p SAND-91-1145C, CONF- 
9107105-18 
Contract AC04-76DP00789 
1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


A rezone stencil for ALE shock calculations has been 
devel based on a stabilized variant of the seren- 
dipity element. This rezone stencil is compared to the 
Winslow rezone stencil. Unlike the Winslow stencil, 
which equalizes element volumes as well as node 
angles, the serendipity stencil equalizes node angles 
only. This may be advantageous for calculations in- 
volving strong density gradients such as those associ- 
ated with shock compression. 5 refs., 5 figs. 
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DE91013646/GAR PC A03/MF A01 
Johns Hopkins Univ., Baltimore, MD. 

Numerical and physical modelling of bubbly flow 
a Progress report, April 1, 1990-March 


A. Prosperetti. Apr 91, 14p DOE/ER/14043-2 
Contract FG02-89ER14043 


Sponsored by Department of Energy, Washington, DC. 


The work carried out in the period 4/1/90 -- 3/31/91 
has primarily been concerned with two problems relat- 
ed to the direct numerical simulation of the motion of 
spheres or bubbles in a liquid. The first problem is the 
calculation of the coefficients of added mass and drag 
for randomly placed bubble subject to an imposed os- 
cillatory flow. The principal finding of this work has 
been the remarkable insensitivity of these coefficients 
to details of the flow and the surprisingly per- 
formance of simple estimates already available in the 
literature. The second aspect of the work has been the 
development of a mathematical and numerical ap- 
proach to the simulation of the transport of spheres by 
a liquid flow. Thirdly, we have implemented numerically 
a two-phase flow model based on averaged equations 
that will be used for comparisons with the direct nu- 
merical simulation results. 
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DE91014331/GAR PC A06/MF A02 

Sandia National Labs., Albuquerque, NM. 

ZEPHYR3D: A finite difference computer program 

ad three-di I, transient incompressible 
w 

J. A. Schutt. May 91, 114p SAND-91-0350 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


This ri describes the finite difference computer 
code ZEPHYRSD, which is designed to solve three- 
dimensional, transient incompressible flow problems. 
ZEPHYRSD includes an energy equation that allows 
coupled thermal/fluid problems to be solved with the 
limits of the Boussinesg approximation. It also includes 
an implementation of the Smagorinsky subgrid scale 
turbulence model, which allows ZEPHYRSD to per- 
form large eddy simulation of turbulent flows. This 
r includes the mathematical and numerical basis 
for ZEPHYRSD, a user’s guide, and several example/ 
benchmark problems. These problems include flow 
over a backward-facing step, free convection in an en- 
closure, and the collapse of a mixed region in a strati- 
fied environment. 22 refs., 32 figs., 2 tabs. 


160, 138 
N91-25382/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Pao ag OH. ae Center. 

metry for the Surface Ten- 
sion Driven Convection it Using a Parti- 
cle Displacement Tracking Technique. 
M. P. Wernet, and A. D. Pline. 1991, 13p NAS 
1.15:104482, E-6327, NASA-TM-10448; 
Presented at the Fourth International Conference on 
Laser Anemometry, Cleveland, OH, 5-9 Aug. 1991; 
Sponsored by Asme, European Association for Laser 
Anemometry, Case Western Reserve Univ., Cleveland 
State Univ., and the Ohio Aerospace Inst. 


The Surface Tension Driven Convection Experiment 
(STDCE) is a Space Transportation System flight ex- 
periment to study both transient and steady thermoca- 
pillary fluid flows aboard the USML-1 Spacelab mis- 
sion planned for 1992. One of the components of data 
collected during the experiment is a video record of the 
flow field. This qualitative data is then quantified using 
an all electronic, two-dimensional particle image velo- 
cimetry technique called particle displacement track- 
ing (PDT) which uses a simple space domain particle 
tracking algorithm. The PDT system is successful in 
producing velocity vector fields from the raw video 
data. Application of the PDT technique to a sample 
data set yielded 1606 vectors in 30 seconds of proc- 
essing time. A bottom viewing optical arrangement is 
used to image the illuminated plane, which causes 
keystone distortion in the final recorded image. A co- 
ordinate transformation was incorporated into the 
system software to correct this viewing ay distor- 
tion. PDT processing produced 1.8 percent false iden- 
tifications, due to random particle locations. A highly 
3 I routine for removing the false identifica- 
tions was also incorporated, reducing the number of 
false identifications to 0.2 percent. 
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N91-25387/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

teem Displacement Tracking Applied to Air 


ws. 

M. P. Wernet. 1991, 11p NAS 1.15:104481, E-6329, 
NASA-TM-104481 

Presented at the Fourth International Conference on 
Laser Anemometry, Cleveland, OH, 5-9 Aug. 1991; 
Sponsored by NASA Lewis Research Center, Asme, 
European Association for Laser Anemometry, Case 
~ aren Reserve Univ., Cleveland State Univ. And the 


Electronic Particle Image Velocimeter (PIV) tech- 
niques offer many come over conventional pho- 
tographic PIV methods such as fast turn around times 
and simplified data reduction. A new all electronic PIV 
technique was developed which can measure high 
= gas velocities. The Particle Displacement 

racking (PDT) technique employs a single cw laser, 
small seed particles (1 micron), and a single intensi- 
fied, gated CCD array frame camera to provide a 
simple and fast method of obtaining two-dimensional 
velocity vector maps with unambiguous direction de- 
termination. Use of a single CCD camera eliminates 
registration difficulties encountered when multiple 
cameras are used to obtain og magnitude and di- 
rection information. An 80386 PC equipped with a 
large memory buffer frame-grabber board provides all 
of the data acquisition and data reduction operations. 
No array processors of other numerical processin 
hardware are required. Full video resolution (640x: 
pixel) is maintained in the acquired images, providing 
high resolution video frames of the recorded particle 
images. The time between data acquisition to display 
of the a vector map is less than 40 sec. The new 
electronic PDT technique is demonstrated on an air 
nozzle flow with velocities less than 150 m/s. 
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N91-25727/9/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Time Splitting Method for the Three-Dimensional 
Shallow Water Equations. 

Eo ee cAug 90, 21p CWI-NM-R9013, ETN- 
91-99. 

Sponsored by Rijkswaterstraat and Netherlands Orga- 
nization for the Advancement of Research. 


A time splitting method for the three dimensional shal- 
low water equations is described. The stability of this 
method neither depends on the vertical diffusion term 
nor on the terms describing the propagation of the sur- 
face waves. The method consists of two stages and 
requires the solution of a sequence of linear systems. 
For the solution of these systems a Jacobi type iter- 
ation method and a conjugate gradient iteration 
method are applied. The performance of both methods 
is accelerated by a technique based on smoothing. 
The resulting method is mass conservative and effi- 
cient on vector and parallel computers. The accuracy, 
stability and computational efficiency of this method is 
demonstrated for wind induced problems in a rectan- 
gular basin. 
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N91-25728/7/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Euler: An Adaptive Euler Code. 

H. T. M. Vandermaarel, P. W. Hemker, and C. T. H. 
la cAug 90, 36p CWI-NM-R9015, ETN-91- 


08 
Contract AERO-0003-C 
Sponsored in Part by Netherlands Organization for the 
Advancement of Research. 


The FORTRAN implementation of an algorithm to al 
form first order accurate two dimensional Euler flow 
computations on a self adaptive grid is described. The 
data structure used allows for a convergence 
acceleration on locally refined grids, consisting of 
nested quadrilaterals. The discretization and the multi- 
grid procedure are based on Osher’s scheme and 
nite volumes. 
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N91-25730/3/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 


Numerical Analysis of Time-Dependent Boussin- 
esq Models. 

P. J. Vanderhouwen, J. Mooiman, and F. W. Wubs. 
cOct 90, 15p CWI-NM-R9020, ETN-91-99413 
Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


Numerical models for time dependent Boussinesq 
equations are analyzed. These equations arise when 
so called Boussinesq terms are introduced into the 
shallow water equations. The Boussinesq terms pro- 
posed by Katapodes and Dingemans are used. These 
terms — the constant depth terms given by 
Broer. The shallow water equations are discretized by 
using fourth order finite difference formulas for the 
space derivatives and a fourth order, explicit time inte- 
grator. The effect on the stability and accuracy of vari- 
ous discrete Boussinesq terms is investigated. Numer- 
ical experiments are presented in the case of a fourth 
order Runge-Kutta integrator. 
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PB91-218826/GAR PC A06/MF A02 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 
Discretization of the incompressible Navier- 
Stokes Equations in General Coordinates Using 
Contravariant Velocity Components. 

J. J. |. M. van Kan, C. W. Oosterlee, A. Segal, and P. 
Wesseling. c1991, 119p REPT-91-09 


The report may be considered as a continuation and 
extension of the report of Cuvelier (1987), where a for- 
mulation was given of the Navier-Stokes equations 
coupled with an equation of convection diffusion type 
in general coordinates. In chapter 2 the authors recall 
some basic results from tensor analysis in relation to 
coordinate transformations. Chapter 3 treats the dis- 
cretization of the divergence theorem. Chapter 4 is de- 
voted to the discretization of a general tensor equa- 
tion, which contains the Navier-Stokes momentum 
equations as a special case. Several discretizations 
are considered, each with their own merits and draw- 
backs. In chapter 5 the space-discretization of the in- 
compressible Navier-Stokes equations is derived 
using the finite volume method derived in chapter 4. 
Only a global derivation is made, the detailed mole- 
cules are treated in appendix 1. The effect of the 
boundary conditions to the molecules of chapter 5 is 
given in chapter 6. The complete derivation is post- 
poned to appendix 2. Finally chapter 7 treats the time- 
discretization in relation to the continuity equation. 
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PB91-218842/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 
Multigrid Method for an Invariant Formulation of 
the incompressible Navier-Stokes Equations in 
General Coordinates. 

C. W. Oosterlee, and P. Wesseling. c1991, 31p 
REPT-91-12 


An important topic in computational fluid dynamics is 
to compute the solution of the incompressible Navier- 
Stokes equations in complex geometries in non-or- 
thogonal coordinate systems using a finite difference 
or a finite volume method. The authors present results 
for the two-dimensional case with Dirichlet boundary 
conditions. The outline of the paper is as follows: In 
section 2 the equations are presented in a tensor for- 
mulation. Some basic tools of tensor analysis are 
given, together with some insights in choices for com- 
puting geometric quantities and the choice of varia- 
bles. In section 3 the Nonlinear Multigrid algorithm in 
the structured goto-free version presented in a 1988 
paper by Wesseling, the prolongation and restriction 
operator, the smoother and the choice for the coarse 
grid operator are given. Some results are given in sec- 
tion 4. A comparison between reduction factors for a 
rectangular and a skewed driven cavity flow is given. 
The flow through an L-shaped pipe with a low Reyn- 
olds number is presented, and the flow through a 
nozzle is computed to show the accuracy of the discre- 
tization in the presence of appreciable grid irregularity. 
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PB91-222182/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 





Computer Graphics for Fluid Flow Analysis in CAE. 
Technical rept. 

F. A. Buijsen, and A. Kassies. 23 Jan 89, 20p NLR- 
TP-89029-U 

See also PB91-222166, PB91-222158 and PB91- 
222174. Presented at the Conference on Computer 
Applications in Production and Engineering (CAPE Ne- 
pu *89), Amsterdam (The Netherlands), May 9-11, 


Since software packages of sufficient performance 
and functionality are not available commercially, NLR 
has started the development of the graphical flow visu- 
alization system VISU3D. The paper discusses the 
functional requirements for such a visualization system 
and shows that the best approach for the implementa- 
tion of the visualization system is to use engineering 
workstations in combination with a mainframe and a 
supercomputer. Attention will also be paid to the inte- 
gration of the visualization system into the flow simula- 
tion process as a whole. VISU3D started out as the 
visualization module of a single project for the devel- 
opment of a flow simulation system. It has been modi- 
fied into a more general tool and is now applied as a 
standard building block by several projects for the de- 
velopment of flow simulation systems. 
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PB91-222679/GAR PC A03/MF A01 
National Inst. of Standards and Technology (CSTL), 
Boulder, CO. Chemical E 


ineering Div. 
‘col (Hermitian Collocation) Computer 


le. 

J. F. Welch, J. A. Hurley, M. P. Glover, R. D. 
Nassimbene, and M. R. Yetzbacher. May 91, 27p 
NISTIR-3963 


HERCOL, a computer code for the integration of 
second-order differential equations in one space di- 
mension by Hermitian collocation was used to calcu- 
late the unsteady velocity profiles for laminar flow in a 
circular tube. The code was tested for stability and ac- 
Curacy on the problem for which an analytical solution 
exists prior to application to a like problem in which the 
initial and boundary conditions preclude the existence 
of analytical solutions. The test problem is one in 
which a pressure gradient is imposed on a fluid initially 
at rest in a circular tube; the fluid accelerates and at 
steady state has a parabolic velocity profile. A second 
example was constructed from the first; a pressure 
Pe oe equal but opposite in sign in imposed on the 

uid with a fully developed parabolic velocity = At 
steady state, the velocity is = parabolic but in the 
opposite direction to that at the initial conditions. Ex- 
cellent agreement with the analytical solution was ob- 
tained in the first problem; in the second, the behavior 
was as expected. 


pe ye mye Laminar Flow in a Circular Tube: A Test 
> the Her 
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PB91-222851/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
pe wey . Rutherford Appleton Lab. 

nnual Re of the SERC Computational Fluid 
Dynamics Community Ciub. March 1990-April 1991. 
C. J. Fitzsimons, and C. Greenough. Apr 91, 20p 
RAL-91-034 


This is the first annual report of the Computational 
Fluid [oe Community Club set up by the Com- 

uting Facilities Committee of the SERC Engineering 

joard. The Club is one of four such Clubs set up under 
the Engineering Applications Support Environment 
(EASE). The Club has now some 400 registered mem- 
bers and held four specialist meetings, one jointly with 
the Institute of Computational Fluid Dynamics (ICFD). 
The CFD Community Club provides a very effective 
mechanism for research workers in the area of CFD to 
po in and disseminate the results of their re- 
search. 
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PBS1-225409/GAR PC E05/MF E05 
Selskapet for Industriell og Teknisk Forskning, Trond- 
heim (Norway). Div. of Fluid Machinery. 

3D Turbulent Flow Simulation in Hydraulic Machin- 


Oc jecchesn, J. T. Billdal, H. Brekke, and H. |. 
Andersson. 17 Dec 90, 22p STF67-A90037, ISBN- 
82-595-5953-6 

Sponsored by Royal Norw 
and Industrial Research, 
(Norway). 


Numerical simulations of the flows through a 90 deg 
rectangular bend and the GAMM Francis runner with 


ian Council for Scientific 
slo, and Statkraft, Oslo 


rotation have been conducted using a stationary, in- 
compressible viscous finite volume calculation 
scheme with the Baldwin/Lomax turbulence model. 
Also a Euler code was applied. The results for the 
channel flow through the bend agree well with the ex- 
perimental data, particularly the viscous solution which 
improves the Euler results in the corner re on the 
suction side. Otherwise, there was no significant differ- 
ence between the Euler and viscous solutions. This 
was also the case for the simulations of the flow 
through the Francis runner. The comparison with the 
experiments was for this case not fully satisfactory. 
The velocity profile downstream from the blades a 
well, while the pressure distribution on the blades devi- 
ates somewhat from the measurements. 
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PB91-225482/GAR PC E06/MF E06 
Selskapet for Industriell og Teknisk Forskning, Trond- 
heim (Norway). Div. of Refrigeration Engineering. 
Industrial Mathematics: Multi iW. 

K. S. Eckhoff. 5 May 89, 61p STF11-A89049 


A promising alternative to the traditional finite differ- 
ence and finite element methods in numerical simula- 
tors is constituted by the so-called spectral methods 
which allow for less gridpoints for a given accuracy. In 
the report ‘al methods are reviewed and remain- 
ing problem areas are pointed out. By applying spec- 
tral methods to some special transient flow phenom- 
ena governed by one-dimensional models, it is demon- 
strated that spectral methods represent powerful nu- 
merical tools when they are applicable. It is further- 
more concluded that since the problems which earlier 
inhibit their wider use now seem to be in the process of 
being satisfactorily solved, spectral methods can be 
expected to become very competitive challengers to 
the traditional finite difference and finite element meth- 
ods within numerous engineering applications. 
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TIB/B91-00957/GAR PC E09 
Universitaet der Bundeswehr Muenchen, Neubiberg 
ma F.R.). Fakultaet fuer Luft- und Raumfahrt- 
technik. 

Vibrations of a cylindrical liquid column under the 
influence of a axial micro-gravity field. 

H.F. Bauer, and W. Eidel. 1990, 33p Rept no. LRT- 
WE-9-FB--1(1990) 


A circular cylindrical liquid column changes under the 
influence of axial gravity its static form to an amphora- 
type geometry. For such a geometry the natural fre- 
quencies have been determined for a frictionless liquid 
column of height h and diameter 2(a+r sub o (z)). It 
was found that the natural frequencies decrease in 
comparison with a perfectly circular cylindrical ry 
with the increase of the Bond number. (orig.). (TIB: RO 
186(1 oes?) (Copyright (c) 1991 by FIZ. Citation no. 
91: A 
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TIB/B91-00958/GAR PC E09 

Universitaet der Bundeswehr Muenchen, Neubiberg 

(Germany, F.R.). Fakultaet fuer Luft- und Raumfahrt- 

technik. 

— of a spinning liquid column to pitch exci- 
tion. 


tation. 
H.F. Bauer. 1990, 24p Rept no. LRT-WE-9-FB-- 
3(1990) 


The response of a solidly rotating liquid bridge consist- 
ing of inviscid liquid is determined for pitch excitation 
about its undisturbed center of mass. Free liquid sur- 
face displacement and velocity distribution has been 
determined in the elliptic (Omega >2 Omega sub 0 ) 
and hyperbolic (Omega <2 Omega sub 0 ) excitation 
frequency range. (orig.). (TIB: RO 186(1990,3).) (Copy- 
right (c) 1991 by FIZ. Citation no. 91:000958.) 


160,152 
TIB/B91-00959/GAR PC E09 
Universitaet der Bundeswehr Muenchen, Neubiberg 
(Germany, F.R.). Fakultaet fuer Luft- und Raumfahrt- 
technik. 
Response of an annular cylindrical liquid column 
to various axial excitations in zero-gravity. 
rie oo 1990, 37p Rept no. LRT-WE-9-FB-- 

1 


An annular liquid layer is subjected in a zero-gravity 
environment to different harmonic axial excitations. 
The liquid is treated as frictionless and is held together 
by free surface tension, which acts as the restoring 
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force. The response of the system has been deter- 
mined for the free surface elevation and the velocity 
distribution. It was found, that the first resonance re- 
sponse is sharply tuned and could easily be missed in 
a sweeping experiment. —— was introduced in 
the resonance terms. forig.). IB: RO 186(1990,7).) 
(Copyright (c) 1991 by FIZ. Citation no. 91:000959.) 
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TIB/B91-00960/GAR PC E09 
Universitaet der Bundeswehr Muenchen, Neubiberg 
(Germany, F.R.). Fakultaet fuer Luft- und Raumfahrt- 
technik. 
Vibrational behavior of a viscous cylindrical liquid 
layer with a free liquid surface. 
H.F. Bauer. 1990, 28p Rept no. LRT-WE-9-FB-- 
4(1990) 
The vibrational behavior of a viscous cylindrical liquid 
layer is investigated. For an axial wave length lambda 
sub z | ee neon 
the liquid column is in axisymmetric motion u le. 
For axial wave lengths below this nitude the vis- 
cous liquid exhibits not just oscillatory motion behavior 
as frictionless liquid does. There are ranges of pure 
decaying motion just below lambda sub z =2 pi a and 
. In the range between 
them the liquid motion is of damped oscillatory charac- 
ter. For very small wave length the liquid motion be- 
comes again aperiodic. This all indicates that j-jitter in 
experiments of a space mission may not be detrimen- 
tal for liquid layers around a center-core. (orig.). (TIB: 
RO 186(1990,4).) (Copyright (c) 1991 by FIZ. tion 
no. 91:000960.) 
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TIB/B91-00961/GAR PC E09 
Universitaet der Bundeswehr Muenchen, Neubiberg 
(Germany, F.R.). Fakultaet fuer Luft- und Raumfahrt- 
technik. 
— frequencies of a spinning amphora-type 


liquid column. 
H.F. Bauer, and W. Eidel. 1990, 59p Rept no. LRT- 
WE-9-FB--5(1990) 


The natural frequencies of a solidly rotating finite am- 
hora-type liquid column consisting of frictionless 
iquid are determined. According to the magnitude 

Omega sub 0 of the spin we have to distinguish natural 

pe pa ae med ene adage oh 

hyperbolic uency fF omega <2 ¢ 
sub 0 ). (ong), (Te: RO 186(1990,5).) (Copyright &) 
1991 by FIZ. Citation no. 91:000961.) 
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TIB/B91-00962/GAR PC E09 
Universitaet der Bundeswehr Muenchen, Neubiberg 
(Germany, F.R.). Fakultaet fuer Luft- und Raumfahrt- 


technik. ‘ ' 
esponse of a viscous liquid 
center-core to axial excitation in 


layer around a 
ravity. 

H.F. Bauer. 1990, 85p Rept no. LRT-WE-9-FB-- 

9(1990) 


The response of a viscous liquid layer around a center- 
core to axial excitation has been determined analyti- 
cally. For a simplified analytical treatment the no-slip 
condition at the top and the bottom of the liquid 
column had to be abandoned while the normal condi- 
tion could be satisfied. The free liquid surface eleva- 
tion, the radial- and axial velocity distribution have 
been presented for various surface tension param- 
eters sigma a/ rho nue (2) , aspect ratios h/a and at 
various locations inside and along the liquid bridge as 
functions of the forcing frequency parameter Omega a 
(2) / nue . It could be noticed that due to viscosity the 
resonance amplitudes are finite and that the lowest 
resonance is _ sharply tuned. (orig) (TIB: FR 

186(1990,9).) (Copyright (c) 1991 by FIZ. Citation no. 
91:000962.) 
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TIB/B91-00963/GAR PC E09 
Universitaet der Bundeswehr Muenchen, Neubiberg 
(Germany, F.R.). Fakultaet fuer Luft- und Raumfahrt- 


technik. 
Axial response of an amphora- liquid column. 
H.F. Bauer, and W. Eidel. 1990, 29p Rept no. LAT- 


WE-9-FB--2(1990) 

Under axial micro-gravity an originally circular cylindri- 
cal liquid column assumes an amphora-type geometry. 
The response of an axially excited amphora-type liquid 
column consisting of non-viscous liquid has been in- 
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vestigated for a harmonic excitation. Free surface dis- 
placement- and velocity response have been deter- 
mined. The results shall be used for the efficient plan- 
ning of the ‘LICORE’ experiments in the second 
German Spacelab mission (D-2). (orig.). (TIB: RO 
grcooses}” (Copyright (c) 1991 by FIZ. Citation no. 
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TIB/B91-00964/GAR PC E09 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). Unternehmensbereich Hubschrauber 
und Flugzeuge. 


iscous effects. 
E.H. Hirschel. 1 Feb 91, 37p Rept no. MBB-FE202- 
S/PUB--441 
og course 1991, Aachen (Germany, F.R.), 20 Feb 


Viscous effects play a large role in hypersonic aero- 
thermodynamics, especially for airbreathing cruise ve- 
hicles. Four basic classes of viscous hypersonic flow 
are identified and discussed. Their influence on aer- 
othermodynamic vehicle design and performance is 
sketched. It is then shown that viscous effects must be 
seen in the broader context of diffusive transport 
mechanisms. Finally selected phenomena are dis- 
cussed in more detail and qualitative and quantitative 
results are given. (orig.). (TIB: RO 4814(441).) (Copy- 
right (c) 1991 by FIZ. Citation no. 91:000964.) 
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TIB/B91-01017/GAR PC E09 
GKSS - Forschungszentrum Geesthacht G.m.b.H., 
Geesthacht-Tesperhude (Germany, F.R.). 

GSC method for constructing the entropy solution 
of hyperbolic conservation laws and applications. 
K.D. Werner. 1990, 30p Rept no. GKSS--90/E/40 


With 7 figs. 
TIB: RA 3251(90/E/40). 


In this paper we introduce briefly the Geometrical 
Shock Correction (GSC) method and consider various 
fields of applications, with special emphasis on two- 
phase flow problems in porous media. Some test prob- 
lems are taken from this field. GSC is a very efficient 
numerical method for constructing the entropy solution 
of the Cauchy problem of scalar hyperboli conserva- 
tion laws (with source term) in one space dimension 
and in specific two-dimensional cases. The novelty 
consists in constructing the solution at an arbitrary 
fixed time t=T>0 in one time step, based on trans- 
porting the initial values along characteristics and, if 
shocks appear, on a correction of the multivalued rela- 
tion by a geometrical averaging technique. (orig.). 
(Copyright (c) 1991 by FIZ. Citation no. 91:001017.) 
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AD-A237 108/6/GAR PC A03/MF A01 
ERG Systems, Inc., St. James, NY. 

Full Surface Testing of Grazing Incidence Mirrors. 
Quarterly rept. no. 3. 

J. L. Remo. 7 Jun 91, 24p 

Contract N00014-90-C-0246 


No abstract available. 
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AD-A237 178/9/GAR PC A03/MF AO1 
Foreign Technology Div., Wright-Patterson AFB, OH. 
Experimental Study of Gas Kinetics of a Fast-Axial 
Flow Kilowatt CO2 Laser. 

G. Yungui, M. Shuyun, M. Ping, and W. Ruxiang. 3 
May 91, 17p Rept no. FTD-ID(RS)T-0720-90 

bo of Jiguang Zazhi (China) vi0 n6 p246-250 


The paper describes the rapid flow of a gas mixture in 
a fast-axial flow kilowatt level CO2 laser. A high-flow- 
velocity wind tunnel is introduced. Gas pressure, gas 
flow velocity, and its method of measurement are ana- 
lyzed. A wind tunnel was constructed and gas experi- 
ments were conducted. The gas flow velocity was as 
high as the speed of sound. Experimental data are 
—_ Worldwide, it is accepted that the kilowatt level, 
ast axial flow CO2 lasers are an ideal light source, with 
high efficiency and good quality of light beam for high- 
power laser industrial processing. Within the range of 1 
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and 3kW abroad, these lasers have replaced most lat- 
eral-direction flow and slow-speed axial-flow devices. 
In China, the study of these devices is just beginning 
with this experiment. The article presents the results of 
experimental studies of gasdynamics of a kilowatt- 
level, fast-axial-flow CO2 laser. 
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AD-A237 183/9/GAR PC A02/MF A01 
Foreign Technology Div., Wright-Patterson AFB, OH. 
Development of Low-Threshold Value, High-Power 
Semiconductor Laser. 

L. Yudong, Z. Donghai, S. Schihang, and Z. Shuzhi. 
27 Mar 91, 9p Rept no. FTD-ID(RS)T-1135-90 

Trans. of Jilian Dafve Liran Kefue Xuebao (China) n’ p 
75-77 1990. 


The paper presents the concept and experimental re- 
sults of a novel large optical cavity structure semicon- 
ductor laser. 
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AD-A237 195/3/GAR PC A02/MF A01 
Foreign Technology Div., Wright-Patterson AFB, OH. 
New Technique of Machining High Precision Mirror 
Surface Press Roller. 

D. Hongsen. 27 Mar 91, 9p Rept no. FTD-ID(RS)T- 
1104-90 

Trans. of Jichuang (China) v10 n148 p35-36 1988. 


No abstract available. 
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AD-A237 263/9/GAR PC A05/MF A01 
Foreign Technology Div., Wright-Patterson AFB, OH. 
Chinese Physics Lasers (Selected Articles). 

11 Apr 91, 90p Rept no. FTD-ID(RS)T-081 1-90 
bw rd Zhong Guo Jiguang (China) v16 n11 p675- 


Table of Contents: Successful Target Hit by China’s 
First High-Power Double-Frequency Laser; Optical 
Bistability in Nematic Liquid Crystals; Binocular Stereo- 
scopic Holograms for Three Dimensional Display; 
Study of Phosphate Laser Glass with High Neodymium 
Concentration; Stress Strain State of Slab Amplifiers; 
Gain Saturation Parameters and Their Variation in 
Transverse-Flow Discharge CO2 Lasers; Influence of 
Electrode Material on Operating Life of Line Selection 
CO-CO2 Compound Lasers; Space Variant Optical 
Logic Operation with Theta Modulation; XeCl-Laser-In- 
duced Oxidation Reaction of Cerium Separation; Res- 
onance Fluorescence Shift in Mg Atomic Isotopes with 
Ultraviolet Laser; and Ideal Size of Laser Spot in Laser 
Printing and its measurement. 
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AD-A237 427/0/GAR PC A04/MF A01 
Naval Research Lab., Washington, DC. 

Evolution of a Finite Pulse of Radiation in a High- 
Power Free-Electron Laser. 

Memorandum rept. 

A. Ting, B. Hafizi, P. oR and C. M. Tang. 20 
Jun 91, 51p Rept no. NRL-MR-6844 


The development of an optical pulse of finite axial 
extent is studied by means of an axisymmetric, time- 
dependent, particle simulation code for different rates 
of tapering of the wiggler field. The results illustrate a 
number of the physical phenomena underlying the 
free-electron laser mechanism. These include: sup- 
pression of the sideband instability; the role of gain fo- 
cusing versus that of refractive guiding; efficiency en- 
hancement; and pulse slippage. It is found that a signif- 
icant reduction in the sideband modulation of the opti- 
cal field can be achieved with a faster tapering of the 
wiggler parameters. Increasing the tapering rate also 
reduces refractive guiding, causing the optical wave- 
fronts to become more convex, thus spreading the op- 
tical field into a large cross-section. The corresponding 
enhancement of the peak output power is associated 
with an increased lateral extent of the optical field 
rather than an increase in the field amplitude. (Author) 
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AD-A237 457/7/GAR PC A07/MF A02 
Arizona Univ., Tucson. Optical Sciences Center. 
Center for Thin Film Studies. 

Final rept. 1 Oct 86-1 Jun 90. 

R. R. Shannon. 22 Jan 91, 140p AFOSR-TR-91-0565 


This report is for the entire term of operation of the URI 
Thin Film Center, including the six-month no-cost ex- 
tension of the subject contract, and contains a summa- 


of the research performed under this umbrella grant. 
ections of this report address work on growth and 
characterization of thin films by various methods; mod- 
eling of thin film growth; and preparation and charac- 
terization of substrates for film growth. The Center for 
Thin Film Studies covered a wide range of research 
topics, from fundamental studies of growth to applica- 
tions of processing methods. Also developed were 
new and improved analysis tools, such as Brillouin 
spectroscopy, Rutherford backscattering spectrome- 
try, microreflectometry, and surface probes such as 
scanning tunneling microscopy. Practical properties of 
interest such as scattering and absorptive losses, sur- 
face roughness, and optical properties for a variety of 
materials have also been reported. The attached sum- 
mary highlights the important advances of the three- 
and-a-half-year effort; for further details, the reader is 
referred to the bibliography and the articles listed 
therein. 
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AD-A237 568/1/GAR PC A03/MF A01 
Army Materials Technology Lab., Watertown, MA. 
Fatigue Resistant Optical Fibers. 

Final rept. 

G. G. Bryant. May 91, 38p Rept no. MTL-TR-91-7 


Certain requirements in commercial and military com- 
munications and guidance systems have prompted the 
development of high-strength, fatigue-resistant optical 
fibers for uncabled applications. The most significant 
environmental factors no apn be strength of glass 
fibers over time are stress and hydroxyl ion attack on 
glass surfaces. Several solutions have been formuiat- 
ed and attempted; these include increased bulk- 
strength glass and hermetic or passivating coatings. 
Test and evaluation of several commercially available 
fibers incorporating these promising solutions have 
been made using various fatigue and aging scenarios. 
Static-fatigue prediction from analysis of various con- 
stant extension rates to failure, termed in the literature 
and here as dynamic-fatigue, was also investigated. 
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AD-A237 755/4/GAR PC A03/MF A01 
Kaman Sciences Corp., Colorado Springs, CO. 
Telescope and Sensor Interface Preliminary Re- 
quirements Report for the Ports Chamber. 

19 Jun 91, 15p Rept no. K91-21U(R) 


This report describes the interface requirements be- 
tween the PORTS chamber and the LATS telescope 
or sensor. We have conceptually designed at LATS 
interface chamber which provides the mechanical 
interface needed between the LATS sensor and the 
PORTS chamber. The LATS interface provides align- 
ment of the LATS sensor with the PORTS optical 
center line and then translates the sensor into the 
cryogenically cooled optical bench for testing. Also, 
the interface chamber allows the LATS sensor to be 
accessed without breaking the PORTS chamber 
vacuum. Under test configuration the LATS sensor will 
be placed in a high vacuum cryogenic environment 
inside of the PORTS chamber. While under test the 
LATS sensor will be he eee cooled and thermal- 
ly isolated from the rest of the PORTS chamber. 
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AD-A237 759/6/GAR 
Sparta, Inc., —— MA. 


PC A04/MF A01 


Development of Optical Subapertures. 

Final rept. 1 Sep 90-28 Feb 91. 

D. E. Lees, N. R. Guivens, and P. D. Henshaw. 17 
Jun 91, 56p Rept no. SPARTA-LTR91-009 
Contract N00014-90-C-0199 


This Final Report addresses key issues for develop- 
ment of a multiple aperture imaging system which 
could perform high resolution imaging at very long 
ranges for surveillance or discrimination. Multiple aper- 
ture systems can be used to realize extremely large 
optical apertures required for long-range, high-resolu- 
tion systems. Our concept, which makes use of an 
array of intensity sensing subapertures (photon buck- 
ets), requires the simplest and potentially lowest cost 
hardware of any multiple aperture imaging system. The 
work described in this report is divided into three parts; 
a study of subaperture fill factors, a subaperture 
design, and a discussion of issues which relate to the 
performance of phase retrievel algorithms. 
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AD-A237 824/8 Not available NTIS 





Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Frequency-Modulated Nd:YAG Laser. 

P. A. Schulz, and S. R. Henion. 15 Apr 91, 4p ESD- 
TR-91-103 

Availability: Pub. in Optics Letters, vi6 n8 p578-580, 
15 Apr 91. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 
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AD-A237 840/4/GAR PC A03/MF AO1 
— Engineering Development Center, Arnold AFS, 


N. 
Application of Diffraction Correction to Blackbody 
Sources. 
Final rept. Dec 90-Mar 91. 
R. P. Young, and C. B. Herron. Jun 91, 29p Rept no. 
AEDC-TR-91-4 


Diffraction losses should be accounted for in calculat- 
ing the radiometric output for all cavity-type blackbody 
sources in use. The theoretically predicted source dif- 
fraction losses were examined and compared to ex- 
perimental data obtained during the calibration of a 
typical AEDC source. The results revealed that the ex- 
perimental data do not support the use of currently 
available diffraction correction theories. At this time, 
the use of diffraction corrections is not recommended 
for AEDC blackbody sources. 
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AD-A237 884/2/GAR PC A03/MF A01 
Utah Univ., Salt Lake City. Dept. of Physics. 

Research in the Physical Sciences with Applica- 
tion to the Free Electron Laser. 

Final rept. May 86-Dec 89. 

P. C. Taylor, G. B. Stringfellow, R. M. Cohen, C. A. 
Wright, and W. Gellerman. 3 Jul 91, 16p 

Contract N00014-86-K-0710 


The goals of this research are to perform research in 
the physical sciences (chemistry, electrical engineer- 
ing, materials science, physics) with direct application 
to Free Electron Laser technology. Recent progress 
includes: (1) infrared modulation spectroscopy of III-V 
quantum wells and superlattices; (2) subpicosecond 
spectroscopy of conducting polymers, metals and 
amorphous multilayers; (3) new tunable infrared lasers 
based on defects in alkali halides; (4) laser induced 
photolysis of small hydrocarbons, organometallics ni- 
trosyls and formaldehyde; (5) modeling of eigenstates 
in semiconductor quantum wells; and (6) theory of dis- 
ordered solids. 
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AD-A237 885/9/GAR PC A04/MF A01 
Syracuse Univ., NY. Dept. of Electrical and Computer 
Engineering. 

Theoretical, Experimental and Numerical Studies 
on Hybrid Acoustooptic Bistable Devices. 

Final rept. Jun-Dec 88. 

P. P. Banerjee. Jun 91, 68p 

Contract F30602-88-D-0027 


This final report provides a short summary of various 
bistable optical devices, with emphasis on the acous- 
tooptic bistable device. Difference equations describ- 
ing an acoustooptic system have been defined along 
with numerical simulations to study the system dynam- 
ics. A summary of experimental work performed to 
verify some of the effects of hysteresis and bistability 
is included. A study of some of the characteristics of 
the underlying dynamical system using conventional 
methods is also included. This report also gives an al- 
ternative explanation of hysteresis and indicates how 
to — the behavior of the system for time varying 
inputs. 
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AD-A237 894/1 Not available NTIS 
Yale Univ., New Haven, CT. Dept. of Applied Physics. 
Pumping of Stimulated Raman Scattering by Stim- 
ulated Brillouin Scattering Within a Single Liquid 
Droplet: input Laser Linewidth Effects. 

J. Z. Zhang, G. Chen, and R. K. Chang. Jan 90, 9p 
AFOSR-TR-91-0537 

Grant AFOSR-88-0100 

Availability: Pub. in Jnl. of the Optical Society of Amer- 
ica B, v7 n1 p108-115 Jan 90. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 
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AD-A237 895/8 Not available NTIS 


Yale Univ., New Haven, CT. Dept. of Applied Physics. 

} matey Woe on A Quenching Liat Re 
aman ing in Transparent Liquid Droplets. 

J. B. Zheng, W. F. Hsieh, S. C. Chen, and R. K. 

Chang. 1989, 8p AFOSR-TR-91-0536 

Grant AFOSR-88-0100 

Availability: Pub. in Laser Materials and Laser Spec- 

troscopy, p259-264 1989. Available only to DTIC 

users. No copies furnished by NTIS. 


No abstract available. 
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AD-A237 897/4 Not available NTIS 
Yale Univ., New Haven, CT. Dept. of Applied Physics. 
Shape Distortion of a Single Water Droplet by 
Laser-induced Electrostriction. 

J. Z. Zhang, and R. K. Chang. Oct 88, 4p AFOSR- 
TR-91-0539 

Grant AFOSR-88-0100 

Availability: Pub. in Optics Letters, vi3 n10 p916-918 
Oct 88. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 
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DE91013130/GAR PC A03/MF AO1 
Lawrence Livermore National Lab., CA. 

irradiance compensation control for high-e 
laser propagation: Part 1, Theory and Fourier con- 
trol model propagation results. 

J. R. Morris, D. Gavel, and T. J. Karr. 18 Apr 91, 33p 
UCRL-ID-107112-Pt.1 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


Irradiance compensation is a method of reducing the 
effect of small-scale perturbation growth on ground-to- 
space propagation of high-power laser beams. We de- 
scribe a technique for irradiance compensation that 
uses a pair of continuous faceplate discrete actuator 
mirrors to approximate ideal bandlimited compensa- 
tion. No mirror technology beyond that already devel- 
oped for phase compensation is needed. One mirror 
imposes a phase on the high power beam which is 
converted into the desired irradiance profile by propa- 
gation. The other mirror removes the phase generated 
by the first mirror and by propagation. We describe the 
equations that Les the required phase at the first 
mirror in terms of the irradiance to be created by prop- 
agation to the second mirror. We also describe simula- 
tions of this technique with our ORACLE thermal 
blooming code. After the irradiance compensation the 
resulting beam is return-wave phase compensated for 
the phase distortion in the atmosphere, and it is propa- 
gated through the atmosphere. Both the irradiance 
and the phase compensation were modeled using 
Fourier filters to describe the discrete mirrors. Results 
of the simulations are almost the same as for ideal irra- 
diance compensation, i.e., propagation remains stable 
at power levels 2--3 times higher than that for phase 
compensation alone. This indicates that the next step 
in evaluating the utility of irradiance compensation is 
worthwhile. The control model for this next step is de- 
scribed in Part 2 of this report. 10 refs., 9 figs. 
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DE91013242/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Ring-laser solitons: A multipass approach. 

R. J. Hawkins, and Y. Yamamoto. 27 Nov 90, 17p 
UCRL-JC-105481, CONF-910595-11 

Contract W-7405-ENG-48 

CLEO ‘91: conference on lasers and electro-optics, 
Baltimore, MD (USA), 12-17 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


We show that higher-order solitons are possible in ring 
lasers by deriving a modified nonlinear Schroedinger 
equation based on the discrete-element structure of 
the ring laser and discuss the implications of this deri- 
vation for soliton propagation in these lasers. 3 refs. 
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DE$1013534/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Reduction of undulator radiation and FEL small 
« due to wiggler errors. 

— 1991, 13p BNL-46181, CONF-910505- 
Contract ACO2-76CH00016 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
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Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A deterministic approach is taken to study the effect of 
errors in the wiggler magnet field on the spontaneous 
emission and the gain of Free Electron Lasers. A 3D 
formulation is u to derive the reduction in sponta- 
neous emission due to changes in the time of flight of 
the electrons. A generalization of Madey’s theorem to 
3D is then used to calculate the reduction in the FEL 
small gain. 6 refs. 
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DE91013654/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Observations on field-emission electrons from the 
Los Alamos FEL toinjector. 

A. H. Lumpkin. 1991, 14p LA-UR-91-1553, CONF- 
910505-211 

Contract W-7405-ENG-36 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A background source of electrons from the photoelec- 
tric injector (PE!) of the Los Alamos FEL experiment 
has been identified. This source is present without the 
drive laser irradiation and when the rf power is applied 
to the injector accelerator. Using intensified cameras 
and a synchroscan streak camera, these electrons 
have been imai via optical transition radiation and 
Cherenkov radiation and characterized. The basic 
questions of location (photocathode), timing ((approxi- 
mately) 40 to 90 — of the rf cycle), magnitude 
(2.2 nC per (mu)s of rf power at 26 MV/m at the photo- 
cathode), and parameter sensitivity (accelerator A 
field’s duration and magnitude) have been answered. 
The properties are consistent with a field-emission 
mechanism. 3 refs., 4 figs. 
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DE91013759/GAR 

Los Alamos National Lab., NM. 
Short wavelength FELS. 

R. L. Sheffield. 1991, 16p LA-UR-91-1500, CONF- 
910505-230 

Contract W-7405-ENG-36 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


PC A03/MF A01 


The generation of coherent ultraviolet and shorter 
wavelength light is presently limited to synchrotron 
sources. The recent progress in the development of 
brighter electron beams enables the use of much 
lower energy electron rf linacs to reach short-wave- 
lengths than previously considered possible. This 
paper will summarize the present results obtained with 
synchrotron sources, review proposed short- wave- 
length FEL designs and then present a new design 
which is capable of over an order of magnitude higher 
power to the extreme ultraviolet. 17 refs., 10 figs. 
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N91-25759/2/GAR 
(Order as N91-25755/0/GAR, PC ot) 


Smithsonian Astrophysical Observatory, Cambridge, 
MA 


State of the Art and Future Directions for the 
Atomic Hydrogen Maser. 

R. F. C. Vessot. May 90, 23p 

In JPL, the 22nd Annual Precise Time and Time Inter- 
val (PTTI) Applications and Planning Meeting p 29-51. 


The present status of technology development for 
atomic ape oe masers (H-masers) is reviewed. The 
limitations to frequency stability and accuracy are dis- 
cussed with emphasis on the problems associated 
with cavity resonator instability and the lack of repro- 
ducibility and stability of the storage volume wall coat- 
ing frequency shift. New types of coating developed in 
the Soviet Union and better, cavity resonator materi- 
als, are expected to make possible frequency at the 
10(exp -16) level at 10(exp 4) sec. Better control of 
systematic effects should extend the long-term stabili- 
ty to levels better than 10(exp -15) for intervals beyond 
one day. Present use of H-masers as flywheel oscilla- 
tors in timekeeping systems is discussed as is the out- 
look for the future cryogenic and room temperature H- 
masers as flywheel oscillators to operate very high res- 
olution frequency discriminators based on the newly 


November 1, 1991 259 





PHYSICS 
Optics & Lasers 


evolving technology of trapped and cooled ions and 
atoms. 


160, 182 
N91-25777/4/GAR 
(Order as N91-25755/0/GAR, PC A99/MF 
A04) 


Sigma Tau Standards Corp., Tuscaloosa, AL. 

Hydrogen Masers with Cavity Frequency Switch- 

ing Servos. 

— H. B. Owings, and P. A. Koppang. May 
» 10p 

In JPL, the 22nd Annual Precise Time and Time inter- 

la Applications and Planning Meeting p 283- 


The stability of the free-running hydrogen maser is lim- 
ited by pulling of the unpertu hydrogen transition 
frequency due to instability of the cavity resonance fre- 
quency. While automatic spin-exchange tuning is in 
principle the more basic and accurate method, the re- 
quired beam intensity switching and the long servo 
time constant result in reduced stability for measuring 
intervals up to 10(exp 6) seconds. More importantly, 
the spin-exchange tuning method requires a second 
stable frequency source as a reference, ideally a 
second hydrogen maser, to get the best results. The 
cavity frequency switching servo, on the other hand, 
has very little effect on the maser short term stability, 
and is fast enough to correct for cavity drift while main- 
taining the cavity at the spin-exchange tuned offset re- 
quired to minimize instability due to beam intensity 
fluctuations. Not only does the cavity frequency 
Tt servo not require a second stable frequency 
source, but the frequency reference is the atomic hy- 
drogen radiated beam signal, so that no extra RF con- 
nections need be made to the cavity, and externally 
generated signals that would perturb the hydrogen 
atom need not be transmitted through the cavity. The 
operation of the cavity frequency switching stabiliza- 
tion method is discussed and the transient response of 
the servo and certain other aspects of the technique 
that have potential for achieving improved basic accu- 
racy are illustrated. 


160, 183 
N91-25779/0/GAR 
(Order as N91-25755/0/GAR, PC A99/MF 
A04 


) 
penaion Astrophysical Observatory, Cambridge, 


Effect of Thermal Cycling on Stress in Metallic 
Films on Ceramic Substrates. 

E. M. Mattison, and R. F. C. Vessot. May 90, 6p 

In JPL, the 22nd Annual Precise Time and Time Inter- 
= (PTTI) Applications and Planning Meeting p 301- 


The hydrogen maser is the most stable frequency 
standard currently available for averaging intervals of 
hours to weeks. A major contributor to maser frequen- 
cy variations is the maser’s microwave resonant 
cavity: by means of the cavity pulling effect, a change 
in the cavity’s resonance frequency produces a pro- 
portional change in the maser’s output frequency. To 
minimize variations in the cavity’s dimensions, and 
thus in its resonance frequency, maser cavities are 
often constructed of a low-expansivity glass-ceramic 
material coated on its surface with a conductive metal- 
lic film. It was previously shown that silver films like 
those used in SAO maser cavities develop tensile 
stress when cooled to room temperature after being 
fired onto the cavity, and that the stress in such films 
relaxes with time at a rate proportional to the level of 
stress. Stress relaxation in maser cavity coatings can 
alter the shape, and hence the resonance frequency, 
of the cavity, resulting in a slow variation in the maser’s 
output frequency. The possibility was investigated of 
reversing the initial tensile stress by precooling the 
coated cavity material. It was hypothesized that cool- 
ing the material well below its normal working tempera- 
ture and then warming it to its normal temperature 
would result in a lower tensile stress or even a com- 
pressive stress. Under such a condition stress relax- 
ation, and thus any consequent frequency drifts, might 
be reduced or reversed. 


160, 184 
N91-25786/5/GAR 
(Order as N91-25755/0/GAR, PC A99/MF 
A04 


I oo. Research Council of Canada, Ottawa (Onn, 
io). 
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Report on the Special Hydrogen Maser Workshop. 

D. Morris. May 90, 6 

In JPL, the 22nd Annual Precise Time and Time Inter- 

= (PTTI) Applications and Planning Meeting p 349- 
54. 


This workshop was held as a discussion forum for hy- 
drogen maser problems, particularly for those related 
to wall shift and wall relaxation effects. Brief summa- 
ries of the presentations made by the speakers togeth- 
er with some of the discussion that followed are given. 
These summaries were derived from tape recordings 
of the session and from notes. 


160, 185 
N91-25796/4/GAR 
(Order as N91-25755/0/GAR, PC — 


) 
zs Astrophysical Observatory, Cambridge, 


Physics of Systematic Frequency Variations in Hy- 
drogen Masers. 

E. M. Mattison. May 90, 12p 

In JPL, the 22nd Annual Precise Time and Time Inter- 
val (PTTI) Applications and Planning Meeting p 453- 
464. 


The frequency stability of —— masers for inter- 
vals longer that 10(exp 4) seconds is limited at present 
by systematic processes. Researchers discuss the 
physics of frequency-determining mechanisms internal 
to the maser that are susceptible to systematic vari- 
ations, and the connections between these internal 
mechanisms and external environmental factors. 
Based upon estimates of the magnitudes of systematic 
effects, they find that the primary internal mechanisms 
currently limiting long-term maser frequency stability 
are Cavity pulling, at the level parts in 10(exp 15) per 
day, and wall shift variations, at the level of parts in 
10(exp 16) to parts in 10(exp 15) per day. They discuss 
strategies for reducing systematic frequency vari- 
ations. 


160, 186 
N91-25799/8/GAR 
(Order as N91-25755/0/GAR, PC — 


ee and Production Association, Gorkii 
Performance of Soviet and US Hydrogen Masers. 
A. A. Uljanov, N. A. Demidov, E. M. Mattison, R. F 

C. Vessot, and D. W. Allan. May 90, 15p 

In JPL, the 22ND Annual Precise Time and Time Inter- 
val (Ptti) Applications and Planning Meeting p 509-523 
(See N91-25755 17-70). 


The frequencies of Soviet- and U.S.-built hydrogen 
masers located at the Smithsonian Astrophysical Ob- 
servatory and at the United States Naval Observatory 
(USNO) were compared with each other and, via 
Global Positioning System (GPS) common-view meas- 
urements, with three primary frequency-reference 
scales. The best masers were found to have fractional 
frequency stabilities as low as 6 times 10(exp -16) for 
averaging times of approximately 10(exp 4) s. Mem- 
bers of the USNO maser ensemble provided frequen- 
cy prediction better than 1 times 10(exp 14) for periods 
up to a few weeks. The frequency residuals of these 
masers, after removal of frequency drift and rate of 
change of drift, had stabilities of a few parts in 10(exp - 
15), with serveral masers achieving residual stabilities 
well below 1 times 10(exp -15) for intervals from 
10(exp 5)s to 2 times 10(exp 6)s. The fractional fre- 
quency drifts of the 13 masers studied, relative to the 
primary reference standards, ranged from -0.2 times 
10(exp -15)/day to + 9.6 times 10(exp -15)/day. 


160, 187 
N91-25806/1/GAR 
(Order as N91-25755/0/GAR, PC ear tv 


Observatoire Cantonal, Neuchatel (Switzerland). 
Line Q Degradation in Hydrogen Masers. 
L. G. Bernier, G. Busca, and H. S. Schweda. May 90, 


8p 

In JPL, the 22ND Annual Precise Time and Time Inter- 
val (Ptti) Applications and Planning Meeting p 599-606 
(See N91-25755 17-70). 


In hydrogen masers, the atomic resonance quality 
factor is largely determined by the —— of the 
Teflon coating on the quartz storage bulb. Normally a 
good Teflon coating will last many years. On the other 
hand, there may be a relatively fast degradation of the 
quality factor if the Teflon coating is bad. A series of 


observations and measurements performed on an hy- 
drogen maser that had successively a bad and a good 
Teflon coating are discussed. 


160, 188 
N91-25915/0/GAR 
(Order as N91-25914/3/GAR, PC _ hod 


) 
State Univ. of New York Coll. at Old Westbury. Dept. of 
Physics and Astronomy. 
a Optical Properties Data 

jase. 

P. W. Alley. Sep 89, 2p 
In Maryland Univ., the 1989 NASA-Asee Summer Fac- 
ulty Fellowship Program in Aeronautics and Research 
p 10-11 (See N91-25914 17-82). 


The general goal was to build a data base containing 
optical properties, such as reflectance, transmittance, 
refractive index, in the far infrared to submillimeter 
wavelength region. This data base would be limited to 
selected crystalline materials and temperature be- 
tween 300 and 2 K. The selected materials were: lithi- 
um, lead, and strontium; the bromides of potassium 
and thallium; the carbides of silicone and tungsten; 
and the materials of KRS5, KRS6, diamond, and sap- 
phire. Last summer, barium fluoride was selected as 
prototype material for building the data base. This 
summer the literature search, preparation of the data 
for barium fluoride was completed. In addition the liter- 
ature search for data related to the compounds men- 
tioned was completed. The current status is that 
barium fluoride is in a form suitable for a NASA internal 
publication. The papers containing the data on the 
other materials were xeroxed and they are ready to be 
reduced. On the reverse side, the top figure is a 
sample combination of data for the index of refraction 
at 300 K. The lower figure shows the transmittance vs 
wavelength at 300 and 80 K. These figures are a 
sample of many which were developed. Since barium 
fluoride was studied more than most of the materials 
listed above, it is clear that additional measurements 
should be made to fill in the gaps present on both tem- 
perature and wavelength data. 
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PB91-218719/GAR PC A07/MF A02 
European Office of Aerospace Research and Develop- 
ment, FPO New York 09510. 

Proceedings of the 1990 Optical Glass and Macro- 
molecular Materials (OGAMM) Meeting (3rd). Held 
in Keswick-on-Derwentwater, Cumbria, England 
on September 4-7, 1990. 

Liaison rept. 

C. J. Dymek, and V. L. Donion. 1990, 134p EOARD- 
LR-90-070 : 
Prepared in cooperation with Air Force Office of Scien- 
tific Research, Bolling AFB, DC. 


The OGAMM program is a highly collaborative multi- 
disciplinary effort of about 20 US and European 
groups. It is designed to provide the technology base 
eroded for the development of devices based on mul- 
tifunctional materials. Because these devices are gen- 
erally aimed at imaging, detecting, photonics, tracking, 
and communications systems, there is a strong em- 
phasis on combining various nonlinear optical, electri- 
cal, thermal and mechanical properties. Reported ad- 
vances in the ability to form reproducible pure samples 
of OGAMM materials, in theoretical modeling of their 
properties and behavior, and in refinement of tech- 
niques for measuring a range of properties have led to 
greater quantification in the understanding of these 
materials and their behavior. Broad topics discussed at 
the meeting include the following: Multifunctional Po- 
lyers; Nonlinear optics materials; Multifunctional 
Ladder Polymers; Gel Silica; High Temperature Super- 
conductors. 
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PB91-223891/GAR PC A03/MF A01 
Kozponti Fizikai Kutato Intezet, Budapest (Hungary). 
Modeling the Line Shape of a Hollow Cathode 


Lamp. 
F. A. Hopf, and K. Rozsa. 1990, 17p KFKI-1990-31/ 
EJ 


Summaries in Hungarian and Greek. Prepared in coop- 
eration with Arizona Univ., Tucson. Optical Sciences 
Center. 


The author presents a model of the resonant line 
shape of their newly developed hollow cathode lamp. 
The model accounts for both the observed improve- 
ment of the high intensity line shape (at high currents) 





and the observed self reversal at even higher currents. 
However, from the difficulties in simultaneously model- 
ing these two effects, the authors conclude that some 
degradation of the line shape occurs within the hollow 
cathode discharge. Their results suggest that further 
improvements of the lamp performance seem realistic. 
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PBS1-224634/GAR PC E09/MF E09 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Operation of the Rutherford Appleton Laboratory 
Long White Cell Using Methane and Hydrogen: De- 
velopment and Implementation of Safety Meas- 
ures and Operating Procedures. 

K. Leora 4 Feb 91, 186p RAL-91-015 

Prepared in cooperation with Oxford Univ. (England). 
Dept. of Atmospheric, Oceanic, and Planetary Physics. 


The report details procedures for operation of the 
Rutherford Appleton Laboratory (RAL) Long White 
Cell (LWC) for spectroscopy of gases, with particular 
emphasis on the safe handling of methane and hydro- 
gen. In addition, detailed accounts are given of all the 
discussions of safety related issues with appropriate 
RAL staff, and of the implementation of recommended 
safety measures. The report is regarded as required 
reading for all new users of the LWC, and is to be re- 
garded as a template for procedures which will be re- 
quired when the LWC is used for future experiments 
with gases of an explosive, corrosive or otherwise haz- 
ardous nature. 


160,192 
TIB/A91-00929/GAR PC E09 
Fraunhofer-Inst. fuer Lasertechnik, Aachen (Germany, 


Physikalische und technische Grundlagen zur 
Mikrowellenanregung eines Excimeriasers. Absch- 
lussbericht. (Basic research on physical and tech- 
nical aspects of high frequency excitation of ex- 
cimer lasers. Final report). 

L. Huenermann. Jul 90, 72p 

Contract BMFT 13N5544 

In German. 


Discharge-pumped rare-gas halide lasers became a 
powerful tool in a wide range of applications during the 
last years. Yet there remain several unsolved prob- 
lems with discharge-pumped excimer lasers. Impuri- 
ties introduced, for example from electrodes, limit the 
lifetime of laser gas and electrodes. For microwave ex- 
citation, no electrodes in contact with the gas are nec- 
essary, a high homogeneity of ignition can be reached, 
hence no electrode or gas degradation occurs. Fur- 
ther, no preionization has to be provided. Excitation of 
an excimer laser was achieved with microwaves at 
2.993 GHz (S-Band) for several resonant and non-res- 
onant microwave structures. Model calculations were 
performed to increase understanding of coupling 
mechanisms between laser gas and plasma and to im- 
prove the experimental setup. Orientation of the elec- 
trical field relativ to the optical axis was investigated 
experimentally. Various parameters, e.g. the gas com- 
position for XeCl (*) and KrF (*) has been optimized for 
maximum pulse energy. The coupling of microwaves 
into the plasma was understood and improved; de- 
pending on the microwave structure pulse energies of 
up to 300 mue J for XeCl (*) and 47 mue J for KrF (*) 
were measured. Varying the coupling geometry even 
higher values may be obtained. Further development 
presumed, microwave excitation of excimer lasers may 
become promising alternative to gas discharge pump- 
ing. (orig.). (TIB: FR 4734+a.) (Copyright (c) 1991 by 
FIZ. Citation no. 91:000929.) 
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AD-A237 672/1/GAR 
S-Cubed, La Jolla, CA. 
Current Collection by a High-Voltage Sphere from 
a Cold Magnetoplasma. 

Technical rept. no. 6, Feb-Dec 87. 

M. J. Mandell, M. Rotenberg, and |. Katz. Dec 87, 
36p SSS-IR-88-9216, AFGL-TR-87-0331 


We consider a pe Pepe spherical probe with pa- 
rameters representative of the SPEAR | rocket experi- 
ment in the ionospheric plasma. Computer simulations 
(using particle-tracking and Poisson solution) illustrate 


PC A03/MF A01 


the compression of the sheath in the direction normal 
to the pe age field, the nature of the particle trajec- 
tories, and the space charge structure in the sheath. It 
is found that for a cold, dense plasma, the sheath is 
nearly confined within the Parker-Murphy radius and 
the collected current is near the Parker-Murphy limit. If 
the plasma is warmer and less done, the sheath ex- 
pands beyond the Parker-Murphy radius and the col- 
lected current decreases. In addition, we present a 
‘modified orbit-limited’ theory capable of reproducing 
many of the qualitative and quantitative features of the 
sheath structure without the need for particle-tracking. 
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AD-A237 896/6 Not available NTIS 

Yale Univ., New Haven, CT. Dept. of Applied Physics. 

Temporally and Spatially Resolved Spectroscopy 

of Laser-induced Plasma from a Droplet. 

J. B. Zheng, W. F. Hsieh, S. C. Chen, and R. K. 

Chang. Jul 88, 4p AFOSR-TR-91-0538 

Grant AFOSR-88-0100 

Availability: Pub. in Optics Letters, v13 n7 p559-561 Jul 

ae only to DTIC users. No copies furnished 
y : 


No abstract available. 
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DE91013244/GAR PC A03/MF A01 


Lawrence Livermore National Lab., CA. 
pee = mie and interpenetration of laser-created 
collidi i 


ing plasmas. i 

S. M. Pollaine, J. R. Albritton, R. Kauffman, C. J. 
Keane, and R. L. Berger. 25 Feb 91, 17p UCRL-JC- 
104425-Rev.1, CONF-9104241-3-Rev.1 

Contract W-7405-ENG-48 

Annual anomalous absorption conference (21st), 
Banff (Canada), 15-19 Apr 1991. Sponsored by De- 
partment of Energy, Washington, DC. 

U.S. Sales Only. 


A KMS laser experiment collides Aluminum (Al) and 
Magnesium (Mg) plasmas. The measurements include 
electron density, time and space-resolved Ly(sub 
(alpha)) and He(sub (alpha)) lines of Al and Mg, and x- 
ray images. These measurements were analyzed with 
a two-fluid code OFIS and Keane’s code DSP. The re- 
sults suggest that at early times, the Al interpenetrates 
the counterstreaming Mg plasma and deposits in the 
dense Mg region. At late times, the Al plasma stag- 
nates against the Mg plasma. 3 refs., 6 figs. 
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DE91013245/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Hydrodynamic evolution of picosecond laser-plas- 


mas. 

O. L. Landen, B. T. Vu, D. G. Stearns, and W. E. 
Alley. 18 Jan 91, 23p UCRL-JC-105997, CONF- 
910123-33 

Contract W-7405-ENG-48 

OE/LASE ‘91: 4th Society of Photo-Optical Instrumen- 
tation Engineers (SPIE) international symposium, Los 
Angeles, CA (USA), 20-25 Jan 1991. Sponsored by 
HY gee of Energy, Washington, DC. 

U.S. Sales Only. 


The density profile evolution of picosecond laser-plas- 
mas has been inferred from the angular dependence 
of the specular reflectivity of a probe picosecond 
pulse. Time-resolved density profiles, critical density 
scale-lengths as short as 3 nm and values for the 
plasma collisionality are presented for a gold target ir- 
radiated by a 580 nm, 0.8 ps FWHM laser pulse with a 
peak intensity of up to 2 (times) 10(sup 13) W cm(sup 
(minus)2). The results are best fitted at early times 
(<10 ps) by the self-similar isothermal exponential 
density profile and a critical density collision frequency 
of 0.3(omega), in good agreement with 1-D hydrody- 
namic simulations. 21 refs., 7 figs. 


160,197 

DE91013344/GAR PC A03/MF A01 
Wisconsin Univ.-Madison. Center for Plasma Theory 
and Computation. 

Generalized gyroviscous force and its effect on 
the momentum balance equation. 

Z. Chang, and J. D. Callen. May 91, 24p UW-CPTC- 
91-3 

Contract FG02-86ER53218 

Sponsored by Department of Energy, Washington, DC. 


The perturbed nonlinear gyroviscous force 
((del)(center dot)(tilde (Pi))(sub g), where (tilde 
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(Pi))(sub g) is the gyroviscous stress tensor) is calcu- 
lated through order (delta)(sup 2) ((delta) (approxi- 
mately) omega)/(Omega), 
(kappa)(perpendicular)(rho) (approximately) 
(delta)(sup 1/2)) by solving the stress tensor evolution 
equation. The result shows that (del)(center dot)(tilde 
(Pi))(sub g) mostly cancels the diamagnetic convective 
term nmV(sub *)(center dot)(del)(perpendicular)(tilde 
u) (where V(sub *) is a generalized total diamagnetic 
flow) in the momentum balance equation. This formula 
generalizes the usual, widely used “gyroviscous can- 
cellation” (in which the (del)(center dot)(tilde (Pi))(sub 

) cancels mostly the total time derivative of the dia- 
magnetic flow (d(tilde V)(sub d)/dt)) to include temper- 
ature variations and a perturbed stress tensor drift. It is 
proved that when temperature variations are neglect- 
ed, the new formula reduces to the conventional form. 
When the temperature variations are considered, the 
new formula is much simpler and more rigorous than 
the conventional one. A new polarization drift formula 
deduced from the new gyroviscous force is also de- 
rived. 14 refs. 


160,198 
DE91013636/GAR PC A04/MF A01 
Wisconsin Univ.-Madison. 
Effects of magnetic field errors on reversed field 
inch plasma. 
hesis (Ph.D). 
A. F. Almagri. Dec 90, 73p DOE/ER/53198-171 
Contract FG02-85ER53198 
Sponsored by Department of Energy, Washington, DC. 


Studies of magnetic field error effects on Reversed 
Field Pinch plasma were carried out on the Madison 
Symmetric Torus. Magnetic field errors at the poloidal 

lap were reduced by 18% in rms value. This modest 
reduction of field errors resulted in improved plasma 
discharges. The plasma loop voltage was reduced by 
about 31%, and the plasma resistivity was reduced by 
36%. Reversal duration increased by 16%. The char- 
acter of the sawtooth activity as seen on the toroidal 
field at the wall changed considerably when field errors 
were reduced. These results suggest improved plasma 
confinement. Field errors were reduced further by a 
factor of six in rms value. With this reduction of field 
errors, plasma loop voltage was reduced by about a 
factor of two. The discharge duration doubled. At this 
low level of field errors, the plasma exhibited coherent 
magnetic fluctuations. These fluctuations have a poloi- 
dal mode number m = 1 and toroidal mode number n 
= 5-10. These modes are typically phase-locked to 
one another to form a localized perturbation. This per- 
turbation rotates toroidally in the ion-diamagnetic drift 
direction with a speed of about 10(sup 6) cm/sec. Oc- 
casionally these modes are observed to lock to the 
conducting wall. This locking is believed to be caused 
by the poloidal gp field errors. These locked dis- 
charges tend to be much shorter in duration and to 
have larger loop voltage. The behavior of locked dis- 
charges can be explained by a field-error instability. 
Some estimates of the internal radial magnetic fields 
and the resulting magnetic islands are calculated. 
These calculations show that the field errors need to 
be reduced to less than 2% of the poloidal fieid at the 
wall to reduce islands overlap. (ERA citation 
16:022239) 


160,199 
DE91013637/GAR 
Wisconsin Univ.-Madison. 
Total magnetic reconnection during a tokamak 


major d 

Thesis (Ph.D). 

J. A. Goetz. Sep 90, 76p DOE/ER/53198-163 
Contract FG02-85ER53198 . 
Sponsored by Department of Energy, Washington, DC. 
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Magnetic reconnection has long been considered to 
be the cause of sawtooth oscillations and major dis- 
ruptions in tokamak experiments. Experimental confir- 
mation of reconnection models has been hampered by 
the difficulty of direct measurement of reconnection, 
which would involve tracing field lines for many transits 
around the tokamak. Perhaps the most stringent test 
of reconnection in a tokamak involves measurement of 
the safety factor q. Reconnection arising from a single 
helical disturbance with mode numbers m and n 
should raise q to m/n everywhere inside of the original 
resonant surface. Total reconnection should also flat- 
ten the temperature and current density profiles inside 
of this surface. Disruptive instabilities have been stud- 
ied in the Tokapole 2, a poloidal divertor tokamak. 
When Tokapole 2 is operated in the material limiter 
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configuration, a major disruption results in current ter- 
mination as in most tokamaks. However, when operat- 
ed in the magnetic limiter configuration current termi- 
nation is suppressed and major disruptions appear as 
giant sawtooth oscillations. The objective of this thesis 
is to determine if total reconnection is occurring during 
major disruptions. To accomplish this goal, the poloidal 
magnetic field has been directly measured in Tokapole 
2 with internal magnetic coils. A full two-dimensional 
measurement over the central current channel has 
been done. From these measurements, the poloidal 
magnetic flux function is obtained and the magnetic 
surfaces are plotted. The flux-surface-averaged safety 
factor is obtained by integrating the local magnetic 
field line pitch over the experimentally obtained mag- 
netic surface. (ERA citation 16:022159) 


160,200 
DE91013638/GAR PC A04/MF A01 
Wisconsin Univ.-Madison. 

Nonlinear reversed field pinch dynamics with noni- 
deal boundaries. 

Y. L. Ho, and S. C. Prager. Mar 91, 73p DOE/ER/ 
53212-172 

Contract FG02-85ER53212 

Sponsored by Department of Energy, Washington, DC. 


The nonlinear behavior of the reversed field pinch 
bounded by a resistive shell or a distant conducting 
wall is investigated with a three-dimensional magneto- 
hydrodynamic code. Nonlinear interaction between 
modes enhances fluctuation levels as the conducting 
wall is removed. The enhanced fluctuation induced v 
(times) b electric field, which produces the dynamo 
effect, suppresses toroidal current and enhances sur- 
face helicity dissipation. Thus, loop voltage must in- 
crease to sustain the current and maintain helicity bal- 
ance. 46 refs., 21 figs., 2 tabs. 


160,201 
DE91014210/GAR PC A03/MF AO1 
Oak Ridge National Lab., TN. 

Plasma turbulence calculations on supercom- 


ers. 
aN Carreras, L. A. Chariton, N. Dominguez, J. B. 
Drake, and L. Garcia. 1991, 16p CONF-9105202-5 
Contract AC05-840R21400 
Power supercomputer users meeting, Gaithersburg, 
MD (USA), 21-22 May 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This report discusses using supercomputers to calcu- 
late the fluctuation in plasma parameters in magnetic 
confinement devices. (LSP) 
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DE91014304/GAR PC A03/MF A01 
Colorado Univ. at Boulder. 

Resistive wall modes in the Reversatron Il RFP. 

G. Barrick, P. Greene, and S. Robertson. 1990, 27p 
CONF-9010230-8 

Contract FG02-87ER53244 

International school of plasma physics, Varenna (Italy), 
15-19 Oct 1990. Sponsored by Department of Energy, 
Washington, DC. 


The Reversatron 2 RFP (R/a=50cm/8cm) has been 
operated with interchangeable shells to investigate re- 
sistive wall modes. Shell penetration times are 610, 
100, and 4 (mu)sec (no shell). With the 610 (mu)sec 
shell, the plasma current is (le) 65 kA and the duration 
(le) 550 (mu)sec. With no shell, helium discharges are 
more resistive and hydrogen discharges cannot be 
sustained. An m=1, n=-6 mode resonant on axis 
grows to a relative amplitude of 20% during the set- 
ting-up phase. With the 100(mu)sec shell, deuterium 
discharges can be sustained but are degraded due to a 
broad spectrum of modes. The increased plasma re- 
sistance can be correlated with the flux intersecting 
the wall. 21 refs., 12 figs. 


160,203 
DE91014317/GAR 
_ Applications International Corp., San Diego, 


PC A08/MF A02 


Reversed-Field Pinch dynamics and transport 
studies. Final report, April 1990-June 1991. 
Progress rept. 

D. D. Schnack. 18 Jun 91, 171p SAIC-91/1136/ 
APPAT-143 

Contract ACO3-83ER53150 

Sponsored by Department of Energy, Washington, DC. 
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This report discusses the following topics: fluctuation 
suppression via DC-helicity injection in a reversed-field 
pinch; nonlinear dynamics of field maintenance and 
quasi-periodic relaxation in reversed-field pinches; sta- 
tistical mechanics of a three field model for electro- 
magnetic turbulence; magnetohydrodynamic theory of 
the reversed-field pinch dynamo; simulation of the thin 
shell and secondary shell HBTX1C experiments; ther- 
mally driven edge magnetic turbulence; and theory of 
shear suppression of edge turbulence by externally 
driven radio frequency waves. 


160,204 

DE91014357/GAR PC A03/MF A01 
Texas Univ. at Austin. Fusion Research Center. 
Portable and independent edge fluctuation diag- 
nostic. Technical progress report, May 14, 1990- 
May 14, 1991. 

H. Y. W. Tsui, C. P. Ritz, and A. J. Wootton. 1991, 
17p DOE/ER/53295-2 

Contract FG05-89ER53295 

Sponsored by Department of Energy, Washington, DC. 


The measurements of fluctuations and its associated 
transport with Langmuir probes have provided essen- 
tial experimental information for some understanding 
of the turbulent transport. While such measurements 
have been conducted in the edge region of several to- 
kamaks, only limited effort has been devoted to link 
and to consolidate these results: such effort can pro- 
vide information for a more global understanding of the 
transport process. The purpose of this project is to pro- 
vide a portable diagnostic facility to measure the edge 
turbulence on different devices, a signal processing 
package to analyze the data in a systematic manner 
and a database to consolidate the experimental re- 
sults. The end product which provides a collection of 
information for the comparisons with the theoretical 
models may lead to a more global understanding of 
the transport process. A compact self contained porta- 
ble system has been designed and developed to diag- 
nose the edge plasma of devices with a wide range of 
sizes and configurations. The system is capable of 
measuring both the mean and the fluctuation quanti- 
ties of density, temperature and potential from a stand- 
ardized Langmuir probe array using a fast reciprocat- 
ing probe drive. The system can also be used for other 
fluctuation diagnostics, such as magnetic probes, if 
necessary. The data acquisition and analysis is per- 
formed on a Macintosh 2fx which provides a user- 
friendly environment. The results obtained by the 
signal processing routines are stored in a tabloid 
format to allow comparative studies. The database is a 
core part of the portable signal analysis system. It 
allows a fast display of shot data versus each other, as 
well as comparison between different devices. 


160,205 

DE91014363/GAR PC A03/MF A01 
Texas Univ. at Austin. Inst. for Fusion Studies. 

Point vortex description of drift wave vortices: Dy- 
namics and transport. Revised. 

M. Kono, and W. Horton. May 91, 36p DOE/ET/ 
53088-410-Rev, IFSR-410-Rev 

Contract FG05-80ET53088 

Sponsored by Department of Energy, Washington, DC. 


Point-vortex description for drift wave vortices is for- 
mulated based on the Hasegawa-Mima equation to 
study elementary processes for the interactions of vor- 
tices as well as statistical properties like vortex diffu- 
sion. Dynamical properties of drift wave vortices 
known by numerical experiments are recovered. Fur- 
thermore a vortex diffusion model discussed by Horton 
based on numerical simulations is shown to be analyti- 
cally obtained. A variety of phenomena arising from 
the short-range nature of the interaction force of point 
vortices are suggested. 12 refs., 10 figs. 


160,206 
DES$1014365/GAR PC A04/MF A01 
Texas Univ. at Austin. Inst. for Fusion Studies. 
Stability of annular equilibrium of energetic large 
orbit ion beam. 
H. V. Wong, H. L. Berk, R. V. Lovelace, and N. 
pean lar 91, 583p DOE/ET/53088-484, IFSR- 

4 


Contract FG05-80ET53088 
Sponsored by Department of Energy, Washington, DC. 


We study analytically the low frequency stability of a 
long thin annular layer of energetic ions in a back- 
ground plasma with finite axial and zero azimuthal 
magnetic field. We find that although the equilibrium is 
susceptible to the kink instability low mode number 


perturbations can be stabilized in the limit of N(sub b)/ 
N(sub i) (yields) 0 when the current layers with respect 
to the placement of conducting walls. 18 refs., 4 figs. 


160,207 

DE91014366/GAR PC A03/MF A01 
Texas Univ. at Austin. Inst. for Fusion Studies. 
Transport profiles induced by radially localized 
modes in tokamak. 

A. D. Beklemishev, and W. Horton. Apr 91, 30p 
DOE/ET/53088-494, IFSR-494 

Contract FG05-80ET53088 

Sponsored by Department of Energy, Washington, DC. 


We describe a new approach to the calculation of tur- 
bulent transport coefficients for radially localized 
modes. The theory takes into account the nonunifor- 
mity of the distribution of rational (resonant) magnetic 
surfaces in minor radius. This distribution function is 
proportional to the density of available states of excita- 
tion. The resulting density of state correction qualita- 
tively changes the radial profile of the transport coeffi- 
cients, as compared to the usual local diffusivity formu- 
lae. The correction factor calculated for the (eta)(sub 
i)-mode transport allows a much better agreement of 
(chi)(sub i) with the experimental data than previously 
achieved. 8 refs., 3 figs. 


160,208 

DE91014367/GAR PC A03/MF A01 
Texas Univ. at Austin. Inst. for Fusion Studies. 

Exact solutions for a system of nonlinear plasma 
fluid equations. 

M. G. Prahovic, R. D. Hazeltine, and P. J. Morrison. 
Apr 91, 35p DOE/ET/53088-495, IFSR-495 

Contract FG05-80ET53088 

Sponsored by Department of Energy, Washington, DC. 


A method is presented for constructing exact solutions 
to a system of nonlinear plasma fluid equations that 
combines the physics of reduced magnetohydrodyna- 
mics and the electrostatic drift-wave description of the 
Charney-Hasegawa-Mima equation. The system has 
nonlinearities that take the form of Poisson brackets 
involving the fluid field variables. The method relies on 
modifying a class of simple equilibrium solutions, but 
no approximations are made. A distinguishing feature 
is that the original nonlinear problem is reduced to the 
solution of two linear partial differential equations, one 
fourth-order and the other first-order. The first-order 
equation has Hamiltonian characteristics and is easily 
integrated, supplying information about the general 
structure of solutions. 6 refs. 


160,209 

DE91014368/GAR PC A03/MF A01 
Texas Univ. at Austin. Inst. for Fusion Studies. 
Nonlinear dynamics of the relativistic standard 


map. 

2 an Y. H. Ichikawa, and W. Horton. Apr 91, 
50p DOE/ET/53088-496, IFSR-496 

Contract FG05-80ET53088 

Sponsored by Department of Energy, Washington, DC. 


Heating and acceleration of charged particles by RF 
fields have been extensively eo by the stand- 
ard map. The question arises as to how the relativistic 
effects change the nonlinear dynamical behavior de- 
scribed by the classical standard map. The relativistic 
standard map is a two parameter (K, (Beta) = 
(omega)/kc) family of dynamical systems reducing to 
the standard map when (Beta) (yields) 0. For (Beta) 
(ne) O the relativistic mass increase suppresses the 
onset of stochasticity. It shown that the speed of light 
limits the rate of advance of the phase in the relativistic 
standard map and introduces KAM surfaces persisting 
in the high momentum region. An intricate structure of 
mixing in the higher order periodic orbits and chaotic 
orbits is analyzed using the symmetry properties of the 
relativistic standard map. The interchange of the sta- 
bility of the periodic orbits in the relativistic standard 
map is also observed and is explained by the local 
linear stability of the orbits. 12 refs., 16 figs. 


160,210 

DE91014401/GAR PC A03/MF A01 
Grumman Space and Electronics Corp., Princeton, NJ. 
Corporate Research Center. 

ICRF edge modeling. Final performance report. 
Progress rept. 

23 May 91, 30p DOE/ER/53236-11 

Contract FG02-86ER53236 

Sponsored by Department of Energy, Washington, DC. 





This report describes the technical progress for the 
DOE sponsored grant, “ICRF Edge Modeling.” An em- 
phasis is placed on the progress since the Technical 
Progress Report (January 10, 1990) was submitted to 
the Department of Energy. The design of ICRF anten- 
nas for C-Mod and TFTR was investigated during this 
period. In addition, quasilinear models for electron 
heating were refined and applied to the design of ICRF 
antennas. The relevant professional activities spon- 
sored by this grant are given. 4 refs., 11 figs. 


160,211 
DE$1014759/GAR PC A03/MF A01 
General Atomics, San Diego, CA. 

Influence of fast waves on the collective scatter- 
ing of microwaves in fusion plasmas. 

S. C. Chiu. Jun 91, 20p GA-A-20539, CONF- 
9106209-2 

Contract ACO3-89ER53277 

International Atomic Energy Agency (IAEA) technical 
committee meeting on alpha particles in fusion, 
Aspenas (Sweden), 10-14 Jun 1991. Sponsored by 
Department of Energy, Washington, DC. 


Microwave scattering by the fluctuations of fusion 
plasmas is one of the most promising (alpha)-diagnos- 
tic techniques. Previous investigations have concen- 
trated on the fluctuations near the slow wave branch in 
the lower hybrid range of frequencies. The small signal 
and the lack of sensitivity to the contribution of (alpha)- 
particles to the total cross-section near the slow 
branch severely limits the effectiveness of this tech- 
nique. In this paper, we report results of investigations 
of scattering by fluctuations in the lower hybrid range 
of frequencies near the fast branch. Surprisingly, when 
both fast and slow branches exist, the scattering am- 
plitudes are comparable. More important, the (alpha)- 
contribution is larger for the fast branch and the fast 
branch has a larger parameter space where it exists. 
Specifically, the slow branch exists only above the 
lower hybrid frequency, while the fast branch can exist 
at all frequencies up to the electron cyclotron range of 
frequencies. We find numerically that the scattering 
amplitudes near the fast branch below the lower hybrid 
frequency are several orders of magnitude larger than 
those near the slow branch above that frequency 
where it can exist. This may make microwave scatter- 
ing by fast waves a more attractive (alpha)-diagnostic 
technique. 7 refs., 6 figs. 


160,212 

DE91014865/GAR PC A03/MF A01 
Texas Univ. at Austin. Inst. for Fusion Studies. 
Steady-state dynamo and current drive in a nonun- 
iform inded plasma. 

R. R. Mett, and J. B. Taylor. Mar 91, 30p DOE/ET/ 
53088-490, IFSR-490 

Contract FG05-80ET53088 

Sponsored by Department of Energy, Washington, DC. 


Current drive due to helicity injection and dynamo 
effect are examined in an inhomogeneous bounded 
plasma. Averaged over a magnetic surface, there is in 
general no dynamo effect independent of resistivity -- 
contrary to the results found previously for an un- 
bounded plasma. The dynamo field is calculated ex- 
plicitly for an incompressible visco-resistive fluid in the 
plane-slab model. In accord with our general conclu- 
sion, outside the Alfven resonant layer it is proportional 
to the resistivity. Within the resonant layer there is a 
contribution which is enhanced, relative to its value 
outside the layer, by a factor ((omega)a(sup 2)/((eta) 
+ (nu))), where (omega) is the wave frequency, a the 
plasma radius, (eta) the magnetic diffusivity, and (nu) 
the kinematic viscosity. However, this contribution van- 
ishes when integrated across the layer. The average 
field in the layer is enhanced by factor ((omega)a(sup 
2)/((eta) + (nu)))(sup 2/3) and is proportional to the 
shear in the magnetic field and the cube root of the 
gradient of the Alfven speed. These results are inter- 
preted in terms of helicity balance, and reconciled with 
the infinite medium calculations. 15 refs. 


160,213 
N91-25843/4/GAR PC A06/MF A02 
Colorado State Univ., Fort Collins. 

Experimental investigation of Hollow Cathode- 
Based Plasma Contactors. 

Ph.D. Thesis. 

J. D. Williams. May 91, 121p NAS 1.26:187120, 
NASA-CR-187120 

Contract NAG3-776 


Experimental results are presented which describe op- 
eration of the plasma environment associated with a 


hollow cathod-based plasma contactor collecting elec- 
trons from or emitting them to an ambient, low density 
Maxwellian plasma. A one-dimensional, phenomeno- 
logical model of the near-field electron collection proc- 
ess, which was formulated from experimental observa- 
tions, is presented. It considers three regions, namely, 
a plasma cloud adjacent to the contactor, an ambient 
plasma from which electrons are collected, and a 
double layer region that develops between the contac- 
tor plasma cloud and the ambient plasma regions. Re- 
sults of the electron emission experiments are also 
presented. An important observation is made meg A 
retarding potential analyzer (RPA) which shows that 
high energy ions generally stream from a contactor 
along with the electrons being emitted. A mechanism 
for this phenomenon is presented and it involves a 
high rate of ionization induced between electrons and 
atoms flowing together from the hollow cathode ori- 
fice. This can result in the development of a region of 
high positive potential. Langmuir and RPA probe data 
— that both electrons and ions expand spherical- 
ly from this hill region. In addition to experimental ob- 
servations, a one-dimensional model which describes 
the electron emission process and predicts the phe- 
nomena just mentioned is presented and shown to 
agree qualitatively with these observations. 


160,214 

N91-25845/9/GAR PC A03/MF A01 
National Inst. for Fusion Science, Nagoya (Japan). 
Muiti-Dimensional Cubic Interpolation for ICF Hy- 
drodynamics Simulation. 

T. Aoki, and T. Yabe. Apr 91, 19p NIFS-82 


A new interpolation method is proposed to solve the 
multi-dimensional hyperbolic equations which appear 
in describing the hydrodynamics of inertial confine- 
ment fusion (ICF) implosion. The advection phase of 
the cubic-interpolated pseudo-particle (CIP) is greatly 
improved by assuming the continuities of the second 
and the third spatial derivatives in addition to the physi- 
cal value and the first derivative. These derivatives are 
derived from the given physical equation. In order to 
evaluate the new method, Zalesak’s example is 
tested, and the authors obtain good results. 


160,215 

N91-25846/7/GAR PC A03/MF A01 
National Inst. for Fusion Science, Nagoya (Japan). 
Decay Process of a Magnetic Island by Forced Re- 
connection. 

K. Nagasaki, and K. Itoh. Mar 91, 38p NIFS-80 ~ 


Time evolution of a magnetic island by forced recon- 
nection, especially the decay process is analyzed. A 
simple slab model is used and the magnetic island is 
considered to have a single helicity. The plasma is as- 
sumed to be incompressible. The evolution time is af- 
fected by the presence of an original magnetic island, 
and the current layer width depends on the magnetic 
island width, when the island is relatively wide com- 
pared to the current layer. In the presence of a mag- 
netic island, even if the magnetic Reynolds number in- 
creases, the current layer does not become narrower. 
This leads to the slow evolution of the magnetic island. 
It is found that the time scale is required to reach the 
last equilibrium regardless of the nonlinear terms. This 
is slower than that of the growth process. 


160,216 

N91-25847/5/GAR PC A03/MF A01 

National Inst. for Fusion Science, Nagoya (Japan). 

Model of Divertor Biasing and Control of Scrape- 

off Layer and Divertor Plasmas. 

K. Nagasaki, K. Itoh, and S. Itoh. Feb 91, 36p NIFS- 
9 


7 
Sponsored in Part by Ministry of Education, Science 
and Culture. 


Analytic model of the divertor biasing is described. For 
the given plasma and energy sources from the core 
plasma, the heat and particle flux densities on the di- 
vertor plate as well as scrape-off-layer (SOL)/divertor 
plasmas are analyzed in a slab model. Using a two- 
dimensional model, the effects of the divertor biasing 
and SOL current are studied. The conditions to bal- 
ance the plasma temperature or sheath potential on 
different divertor plates are obtained. Effect of the SOL 
current on the heat channel width is also discussed. 


160,217 
N91-25848/3/GAR PC A03/MF A01 
National Inst. for Fusion Science, Nagoya (Japan). 


160,222 


PHYSICS 
Plasma Physics 


Suppression of netic Surface Breaking by 
Simple Extra Cone a Finite beta Equilibrium of 
Helical System. 

T. Hayashi, A. Takei, N. Ohyabu, and T. Sato. Feb 
91, 14p NIFS-76 


A simple method is proposed to suppress actively the 
breaking of magnetic surfaces which occurs in | = 2 
Heliotron/Torsatron equilibria, by which fairly high beta 
equilibria with clearly nested magnetic surfaces can be 
realized without changing other physical properties 
such as rotational transform profile and the well depth. 


160,218 
N91-25849/1/GAR PC A03/MF A01 
—— Inst. for ee ae (Japan). 
H ‘emperature or 
NOnvene Feb 91, 20p NIFS-77 


High temperature divertor plasma operation was pro- 
posed, which is expected to enhance the core energy 
confinement and eliminates the heat removal problem. 
The heat flux is guided through divertor channel to a 
remote area with a large target surface, resulting in low 
heat load on the target plate. This allows pumping of 
the particles escaping from the core and hence main- 
— of the high divertor temperature, which is com- 
parable to the core temperature. The energy confine- 
ment is then determined by the diffusion coefficient of 
the core plasma, which was observed to be much 
lower that the thermal diffusivity. 


160,219 
N91-25850/9/GAR PC A03/MF A01 


National Inst. for Fusion Science, N: a (Japan). 
Simulation Study of Toroidal Phase-Locking Mech- 


of 
anism in Reversed-Field Pinch Plasma. 
K. Kusano, T. Tamano, and T. Sato. Feb 91, 28p 
NIFS-78 


The toroidal phase — process of kink modes in 
the reversed-field pinch (RFP) plasma is investigated 
in detail by means of the magnetohydrodynamic 
(MHD) simulation. The physical mechanism of phase 
locking is clarified. The most dominant two linearly un- 
stable kink modes rule over the evolution of other kink 
modes whereby phase locking takes place. It is con- 
firmed that the phase locking process is not a special 
phenomenon subject to the resistive boundary condi- 
tion, but a common feature of the MHD relaxation 
process in the RFP. The relation between the phase 
locking and MHD relaxation processes is briefly dis- 
cussed. 


160,220 

N91-25851/7/GAR PC A03/MF A01 
Ceskoslovenska Akademie Ved, Prague. Ustav Fyziky 
Plazmatu. 

Multijunction Grill Response to Ponderomotive Ef- 
fects as Plasma Peri 2 

O. Hurtak, R. Klima, and V. A. Petrzilka. Oct 90, 16p 
IPPCZ-303 


A nonlinear coupling code that accounts for pondero- 
motive force effects at the plasma periphery is devel- 
oped for a multijunction grill. By increasing the radio 
frequency power density, the power reflection coeffi- 
cient remains rather low for the frequency of 4.6 GHz 
at the expense of the deterioration of the power distri- 
bution among subsidiary waveguides. The consequent 
danger of overloading individual waveguides is expect- 
ed to be still greater for lower frequencies. 


160,221 

N91-25852/5/GAR PC A03/MF A01 
Ceskoslovenska Akademie Ved, Prague. Ustav Fyziky 
Plazmatu. 

Simulation of Electron and lon Bipolar Flow in High 
Current Diode with Magnetic Insulation. 

P. Vrba, and V. |. Engelko. Aug 90, 31p IPPCZ-301 


Numerical simulation of formation of the collector ion 
flow in magnetically insulated ion diode (MID) with 
hollow cylindrical and cone-shaped cathode was stud- 
ied. Such cathodes are often used for obtaining tubular 
high current electron microsecond beams. The ions, 
emitted by the collector and forming as a result of the 
ionization of the residual gas by electron beam, are fo- 
cused into the cathode plasma region. This effect can 
negatively influence the diode operation. 


160,222 
N91-25853/3/GAR 


November 1, 1991 
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Ceskoslovenska Akademie Ved, Prague. Ustav Fyziky 
Plazmatu. 

D.C. - Arc Plasma Generator for Nonequilibrium 
Plasmachemical Processes. 

J. Kvaltin. Jun 90, 17p IPPCZ-302 


The analysis of conditions for generation of nonequili- 
brium plasma to plasmachemical processes is made 
and the design of d.c.-arc plasma generator on the 
base of integral criterion is suggested. The measure- 
ment of potentials on the plasma column of that gener- 
ator is presented. 


160,223 


N91-25854/1/GAR PC A03/MF A01 
Ceskoslovenska Akademie Ved, Prague. Ustav Fyziky 


Plazmatu. 
Suppression of Magnetic Fluctuations by Lower 
Hybrid Current Drive on the Castor Tokamak. 

M. Valovic. May 90, 12p IPPCZ-300 


Preliminary observations of the effect of lower hybrid 
current drive on magnetic turbulence in the CASTOR 
tokamak are summarized. If waves drive 50 pct. of the 
total plasma current, the level of broadband magnetic 
turbulence is suppressed by a factor of 2 to 3. 


160,224 


N91-25855/8/GAR PC A03/MF A01 
Ceskoslovenska Akademie Ved, Prague. Ustav Fyziky 
Plazmatu. 

Hard X ray Studies on the Castor Tokamak. 

J. Miynar. Apr 90, 45p IPPCZ-299 


This report forms the basis for quantitative measure- 
ments of hard x ray radiation. It deals with chosen gen- 
eral facts that must be taken into account before start- 
ing the experiments. Apart from this, first qualitative re- 
sults of hard x ray measurements on the Castor toka- 
mak are presented. A series of integral measurements 
were performed which mapped the azimuthal depend- 
ence of the radiation. 


160,225 

PB91-224097/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Relativistic Langmuir Waves Generated by Ultra- 
Short Pulse Lasers. 

R. Bingham, U. de Angelis, M. R. Amin, R. A. Cairns, 
and B. McNamara. Jun 91, 18p RAL-91-046 
Prepared in cooperation with Saint Andrews Univ. 
eee and Leabrooke Computing, Oxford (Eng- 
and). 


The nonlinear interaction of ultra-short pulse high 
brightness lasers with a uniform plasma is studied nu- 
merically in 1-D. Apart from the usual nonlinear steep- 
ening and periodic lengthening of the plasma wave, 
modification of the laser pulse also occurs if the pulse 
has a relatively long trailing edge compared to the 
leading edge. This induced modulation results in the 
formation of spikes on the laser pulse which are coinci- 
dent with the Langmuir wave density maximum. 


160,226 

PB91-225342/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Thermal Effects in Relativistic Plasmas. 

C. Castaldo, R. Fedele, U. De Angelis, and R. 
Bingham. Nov 90, 12p RAL-90-082 

Prepared in cooperation with Naples Univ. (Italy). Dept. 
of Physical Sciences. 


A kinetic approach is used for a description of a 
plasma in the presence of a large amplitude wave (i.e. 
relativistic electrons). The case of a ‘small’ momentum 
spread around an —— momentum is considered, 
and corrections to the cold plasma case (zero spread) 
are given. 


Solid State Physics 
160,227 


AD-A237 190/4/GAR 
Harry Diamond Labs., Adelphi, MD. 
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PC A04/MF A01 


User’s Manual for DIODE. 

Interim rept. 1 Jul-31 Dec 88. 

A. L. Ward, and S. L. Kaplan. Jun 91, 75p Rept no. 
HDL-SR-91-1 


The DIODE computer program at the Harry Diamond 
Laboratories (HDL) is used to compute current and 
voltage characteristics in semiconductors or gases. 
This user’s manual serves two main purposes: (1) to 
document the present DIODE computer program in 
preparation for proposed improvements and (2) to 
allow others to use the a without personal in- 
struction. Included are a brief history of the origin of the 
DIODE computer program, input data requirements, 
description of the computer code, output, and a dis- 
cussion of the material parameters. Detailed instruc- 
tions are included for the use of a remote IBM terminal 
on the Harry Diamond Laboratories site. Also included 
is a list of over 100 papers, reports, and oral presenta- 
tions based on the DIODE program. 


160,228 

AD-A237 228/2/GAR PC A01/MF A01 
Naval Ocean Systems Center, San Diego, CA. 
Synthesis of Diamond Films by Microwave Gener- 
ated Pulsed Plasmas. 

Professional paper. 

M. Aklufi, and D. Brock. May 91, 4p 


The metastable growth of diamond films has been 
achieved by a number of continuous plasma-en- 
hanced chemical vapor deposition (CVD) methods. Of 
these, none have gained more attention than the CW 
microwave plasma-enhanced chemical vapor deposi- 
tion technique. In this technique the amount of micro- 
wave power used is typically limited by the extent of 
substrate heating induced by plasma and microwave 
heating. Concomitantly, the restriction in the amount of 
microwave power that can be used also reduces the 
amount of reactants that are dissociated and hence 
the film’s growth rate. The use of pulsed radio-frequen- 
cy discharges of very high power to deposit thin films 
as recently been reported. This paper investigates the 
use of microwave induced pulsed plasma in the growth 
of diamond films. 


160,229 

AD-A237 335/5/GAR PC A03/MF A01 
Pennsylvania State Univ., University Park. Dept. of 
Chemistry. 

Surface Chemistry and Structure Studies of MBE- 
Grown Semiconductors and Superconductors. 
Final rept. 

May 90, 25p 

Contract NO00014-86-K-0190 


No abstract available. 


160,230 

AD-A237 359/5/GAR PC A03/MF A01 
Minnesota Univ., Minneapolis. Dept. of Chemical Engi- 
neering and Materials Science. 

— Temperature Superconducting Materials: 
Thin Films, Surfaces, and Interfaces. 

Final rept. 1 Sep 88-31 Dec 90. 

J. H. Weaver. 1 Jun 91, 11p 

Contract N00014-88-G-0636 


No abstract available. 


160,231 

AD-A237 456/3/GAR PC A06/MF A02 
Massachusetts Inst. of Tech., Cambridge. 
Development of Model Based Magnetic LP-LEC 
Growth Large Diameter GaAs. 

Final rept. 14 Aug 87-28 Nov 90. 

A. F. Witt. 28 Nov 90, 105p AFOSR-TR-91-0580 
Contract F49620-87-C-0106 


The stated objectives of this research effort were di- 
rected at: (1) The establishment of magnetic LP-LEC 

rowth capability with diameters approaching 4 inches; 
2) The design of heat and mass transfer control sys- 
tems required for optimization of growth with magnetic 
melt stabilization, and (3) Development of a model- 
based growth control scheme which includes comple- 
mentary knowledge-based system inputs for seeding, 
shouldering, and growth termination. A non-invasive 
wafer inspection system has been developed. It is 
based on NIR transmission microscopy with bright and 
dark field illumination. It provides for rapid quantitative 
characterization of doped and non-doped SI GaAs on 
both a macro- and selected microscale. Model-based 
control of thermal stresses in LEC growth of GaAs has 
been implemented. In this approach mathematical 


models of the growth process and a heat exchange 
system are used to control the temperature field in the 
crystal during growth and cooldown. Crystals grown in 
this configuration exhibit dislocation densities in the 
range of 1000/sq. cm. Also developed was a micro- 
mechanical constitutive law for high temperature 
creep and dislocation multiplication in GaAs. 
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AD-A237 463/5/GAR 

North Carolina State Univ. at Raleigh. 
Growth, Characterization and Device Development 
in Monocrystalline Diamond Films. 

Quarterly letter rept. 1 Apr-30 Jun 91. 

R. F. Davis, J. T. Glass, K. J. Bachmann, and R. J. 
Trew. 30 Jun 91, 28p 

Contract N00014-90-J-1604 


PC A03/MF A01 


Carbon has been implanted into monocrystalline (100) 
copper substrates. Owing to the low solubility of C in 
Cu, it was easily diffused to a clean Cu surface at 550 
C in the form of graphite rather than the desired dia- 
mond, as shown by Auger electron spectroscopy 
measurements. Laser reflection interferometry has 
proven to be a useful technique in the study of dia- 
mond growth processes. Nucleation and growth rates 
were monitored in real time. The problem of surface 
roughness of the polycrystalline films was surmounted 
by growing diamond on a thin amorphous C or dia- 
mond-like film. The microwave performance of p-type 
diamond MESFETs operating at 10 GHz has been in- 
vestigated. The moderate activation energy of the p- 
type dopant of B may force operation at elevated tem- 
perature. However this may result in a np nome de- 
graded RF performance, since holes in diamond dem- 
onstrate a T to the -2.8 power temperature depend- 
ence. 


160,233 

AD-A237 466/8/GAR PC A05/MF A01 
Maine Univ. at Orono. Lab. for Surface Science and 
Technology. 

Surface Structure and Surface Order. 

Technical rept. 6 Jan 90-15 May 91. 

W. N. Unertl. 15 May 91, 81p 

Contract N00014-89-J-1314 


This chapter provides an introduction to the current 
state of knowledge about the crystal structure of solid 
surfaces, phase transformations on surfaces, and de- 
fects on surfaces. Spatial arrangements of atoms near 
surfaces and interfaces determine the chemical, elec- 
tronic and mechanical properties of materials. Proc- 
esses such as epitaxial growth of thin films and catalyt- 
ic reactions are sensitive functions of surface structure 
and composition. Significant gaps remain in under- 
standing some materials and, in particular, real sur- 
faces such as those of non-crystalline materials like 
polymers. Surface properties of oxides and carbides 
are dominated by the presence of defects and are only 
beginning to be understood. Real surfaces are often 
formed in metastable structural states rather than in 
thermodynamic equilibrium. With the recent introduc- 
tion of direct ima: ~ techniques like scanning tunnel- 
ing microscopy (STM) and low energy electron micros- 
copy (LEEM), there has been a rapid increase in re- 
search directed toward understanding the noncrystal- 
line aspects of surface structure. Surface defects 
range from atomic scale defects such as impurities 
and vacancies to macroscopic imperfections such as 
grain boundaries. Diffusion, nucleation, growth, and 
chemical reactivity are sensitive to the presence of 
surface defects of both mesoscopic and microscopic 
extent. This chapter places emphasis on surface de- 
fects. 
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AD-A237 468/4/GAR PC A02/MF A01 
State Univ. of New York at Buffalo. Dept. of Chemistry. 
Reply to Comment on ‘Light-induced Drift of 
Quantum-Confined Electrons in Semiconductor 
Heterostructures’ by A. A. Grinberg and S. Luryi. 
Technical rept. 

M. |. Stockman, L. N. Pandey, and T. F. George. Jun 
91, 10p Rept no. UBUFFALO/DC/91/TR-52 
Contract N00014-90-J-1193 


No abstract available. 
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California Inst. of Tech., Pasadena. 


PC A03/MF A01 





Electron tyr Microscopy. 
Final rept. 1 Dec 85-31 Mar 91. 
J. D. Baldeschwieler. 13 Jun 91, 12p 


The rapid development of the Scanning Tunneling Mi- 
croscope (STM) and its derivatives in the past five 
ears has created new techniques not only for examin- 
ing surfaces and surface processes, but also for sur- 
face modification, lithography and performing surface 
chemistry and spectroscopy at microscopic levels 
never before attainable. Understanding the mecha- 
nisms involved in these processes will enable re- 
searchers to utilize fully the tremendous capabilities 
enn gn available with this technology. STM is 

ased on the phenomenon of quantum mechanical 
tunneling. A metal tip is brought within a few ang- 
stroms of a conducting sample by means of a 3-dimen- 
sional piezoelectric ceramic positioner. A tunneling 
current whose magnitude depends exponentially on 
the tip-sample separation can be established and 
maintained by means of a feedback circuit to the posi- 
tioner. By rastering the tip over the surface (x and y) 
and monitoring the feedback to the z position, a topo- 
graphic image of the surface can be formed. A current 
image can also be obtained by rastering the tip over 
the surface at a high frequency so that a constant av- 
erage height over the surface is maintained. The 
image contrast is produced by —— the fluctua- 
tion in current. The exponential dependence of the 
tunneling current upon the separation of the tip from 
the surface provides the exquisite resolution of the 
STM. (Author) 
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AD-A237 710/9/GAR PC A08/MF A02 
North Carolina State Univ. at Raleigh. Dept. of Electri- 
cal and Computer Engineering. 
Defect Reductions in Epitaxial Growth Using Su- 
lattice Buffer Layers. 

inal rept. 1 Apr 88-30 Sep 90. 
S. Bedair, and N. El-Masry. Dec 90, 170p AFOSR- 
TR-91-0584 
Grant AFOSR-88-0160 


The final report is based on the thesis of two Ph.D. 
students working in the area of defect reduction using 
strained layer superlattices. A variety of attempts to 
reduce the defects density in GaAs epitaxial films 
— on Si substrates using annealing, InGaAs- 

aAsP strained-layer superlattices, strained-layer su- 
perlattices combined with annealing, and the selective 
etching are presented. Both conventional furnace an- 
nealing/slow cooling and rapid thermal annealing 
were effective to eliminate microtwins and stacking 
faults. However, the conventional furnace annealing/ 
slow cooling showed more promising results in terms 
of dislocations reduction. This conventional furnace 
annealing reduces dislocation density to about high 
10(sup 7)cm(sup -2). 
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AD-A237 750/5/GAR PC A01/MF A01 
oo International, Thousand Oaks, CA. Science 

inter. 

Effects of Interfacial Modification on Diamond 
Film Adhesion. 

- F. DeNatale, J. F. Flintoff, and A. B. Harker. 1991, 

p 


Microlithographic surface patterning has been investi- 
gated as a means of improving diamond film adhesion 
on noncompatible substrates. This technique pro- 
duces significant improvements in film adhesion 
beyond identical unpatterned substrates, although suf- 
ficient film stresses can develop to induce subsurface 
substrate fracture. The substrate etching geometry 
can be chosen to simultaneously produce an antire- 
flective surface relief. Polycrystalline diamond thin 
films offer a unique combination of physical properties 
highly desirable for optical device applications: high 
hardness, wideband transparency, chemical inertness, 
and high laser damage thresholds. Application of 
these coatings to optical device structures, however, is 
often impeded by r film adherence and surface 
roughness. While films substantial thickness can be 
produced routinely on Si, films grown on numerous 
other optical materials under equivalent conditions 
often delaminate at thickness of only a few microme- 
ters due to lack of interfacial chemical bonding, intrin- 
sic growth stresses and thermal expansion mismatch. 
To fully exploit the potential of the diamond films in 
optical applications, fabrication on less-compatible 
substrates must be addressed. Additionally, the highly 
faceted polycrystalline diamond films cause high 
levels of scattering and normally must be polished to 
achieve good optical transmission. 
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AD-A237 751/3/GAR PC A02/MF A01 

— International, Thousand Oaks, CA. Science 
inter. 

Pressure Effects in the Microwave Plasma Growth 

of Polycrystalline Diamond. 

A. B. Harker, and J. F. DeNatale. 1991, 7p 


Microwave plasma deposition of polycrystalline dia- 
mond is being investigated over the pressure range 1 
to 100 kPa. the conditions of —_ microstructure, 
and spectroscopic properties of the resulting materials 
are being compared. A phenomenological description 
of the dependence of diamond microstructure upon 
growth conditions has been developed. Diamond films 
were grown in two different flow systems both using an 
Applied Science 1.5kW, 2.45GHz magnetron source 
and waveguide arrangements. All substrate surfaces 
were prepared by diamond paste abrasion before dep- 
osition. Polycrystalline particles and films were exam- 
ined by scanning electron microscopy and Raman 
spectroscopy. 
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AD-A237 758/8/GAR PC A01/MF A01 
Advanced Fuel Research, Inc., East Hartford, CT. 
Epitaxial Growth of Single Crystal Diamond on Sili- 
con. 


a ess rept. no. 1, 15 May-14 Nov 91. 

P. W. Morrison, D. B. Fenner, and J. E. Cosgrove. 14 
Nov 91, 3p 

Contract N00014-91-C-0101 


Much of the equipment needed for this research is 
ready for work to begin. The oxyacetylene torch for di- 
amond CVD is currently operating and available. Al- 
though another project is actively employing the spin 
etch system and the pulsed laser system for deposit- 
ing high temperature superconductors, the spin etch 
system is available immediately and the laser system 
is available on demand in about a month. Work on the 
conversion of the plasma reactor to an ultraclean, hot 
filament CVD reactor has un. The ultraclean 
system is designed and most of the parts are on order 
including a new chamber, resin purifiers, and new 
mass flow controllers. A future work schedule is includ- 
ed. 
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AD-A237 783/6/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of Ma- 
terials Science and Engineering. 

Post-Nucleation Heteroepitaxy in Poorly Lattice 
Matched Systems. 

Annual technical rept. 15 Oct 89-15 Oct 90. 

C. V. Thompson. 15 Nov 90, 17p AFOSR-TR-91- 


0573 
Grant AFOSR-85-0154 


We have demonstrated a new mechanism for obtain- 
ing heteroepitaxial films, Epitaxial Grain Growth 
(EGG), which can lead to higher quality ultrathin epi- 
taxial films than can be obtained by other techniques in 
systems with highly mismatched lattices. We have ex- 
perimentally characterized this process in model mate- 
rials systems and have shown that the observed orien- 
tation selectivity as well as the observed kinetic de- 
pendence or film thickness are consistent with the pro- 
posed surface- and interface-energy-driven mecha- 
nism. We have developed a computer simulation for 
EGG which is allowing us to determine which materials 
properties and processing conditions will lead to 
higher orientation selectivity and further reduced 
defect densities. 
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AD-A237 785/1/GAR PC A02/MF A01 
Notre Dame Univ., IN. Dept. of Physics. 

Vibrational, Mechanical, and Thermal Properties of 
Ill-V Semiconductors. 

Final rept. 1 Nov 88-31 Oct 90. 

J. Dow. 20 Mar 91, 8p AFOSR-TR-91-0583 

Grant AFOSR-89-0063 


Theories of the mechanical, vibrational, and electronic 
properties of Ill-V semiconductors have been devel- 
oped and applied to (1) understanding the physics un- 
derlying the II-VI doping problem and suggesting band- 
gap engineering schemes for circumventing the prob- 
lem; (2) making predictions of how the character of 
deep and shallow impurities can be different in super- 
lattices from in bulk materials (3) understanding how 
surfaces of zincblende and wurtzite semiconductors 
relax, and how this relaxation depends on the ionicity 
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of the semiconductor: (4) obtaini 
the properties of semiconducting , D 

ically and vibrationally, with attention paid to how or- 
dering phenomena in these alloys affects their proper- 
ties. 


better insight into 
ith electron- 
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AD-A237 786/9/GAR PC A02/MF A01 

Arizona State Univ., Tempe. Dept. of Physics. 
Diffraction and Imaging Studies of Heteroe- 

Final technical rept. 1 Aug 87-31 Jul 90. 

P. A. Bennett, and J. A. Venables. 17 Oct 

AFOSR-TR-91-0581 

Grant AFOSR-87-0376 


Our work emphasizes in-situ characterization of the ini- 
tial stages of heteroepitaxial growth of semiconductors 
and ultrathin film silicides using advanced instrumenta- 
tion and techniques, including high resolution r - 
tion high energy electron diffraction (RHEED), a UHV 
scanning electron microscope with micro-probe 
RHEED and a UHV scanning transmission electron mi- 
croscope with micro-probe RHEED and a UHV scan- 
ning transmission electron microscope (UHV-STEM). 
Systems of interest include vicinal Si(100), germanium 
on silicon, and ultrathin film silicides. Specific instru- 
ment and technique include: Demon- 
stration that A lineshapes can be used to separate 
coexisting silicide phases in a partially reacted ultrathin 
film; Demonstration that quasi-kinematic RHEED in- 
tensity calculations can be used to identify epitaxial 
structures; Imaging of single atomic height steps with 
STEM; Visualization of pi etna wich of germanium 
and various metals using biased secondary electron 
imaging; —— imaging at the highest spatial resolu- 
tion obtai anywhere. 


90, 8p 
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AD-A237 792/7/GAR PC A03/MF A01 
Kansas State Univ., Manhattan. Dept. of 


Physics. 
Persistent Photocond in I-Vi Mixed Semi- 
conductors Related Critical and Appii- 
cations. 
Final rept. 1 Aug 90-31 Mar 91 


91. 
H. Jing. 31 Mar 91, 29p AFOSR-TR-91-0582 
Grant AFOSR-90-0318 


During the period of Aug 1, 1990 to Jan 31, 1991, the 
following research —— have i -“ be 
studyin: istent photoconductivity in Il- 
aa Semiconductors and related device applica- 
tions: (1) New Type of Materials, (2) PPC in II-VI 
conductor Thin Films, (3) Comparison Between II 
and Ill-V Semiconductors and (4) PCC Transient Be- 
havior. (Author) 
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AD-A237 793/5/GAR 
Crystallume, Menlo Park, CA. 


Thermochemistry of a 
= Relationship to Properties of PECVD mond 


ms. 
Final rept. 1 Nov 88-31 Jan 91. 
L. S. Plano. 31 Mar 91, 47p 
Contract F49620-89-C-0009 


Considerable empirical research has been performed 
in the field of diamond film growth over the past fifteen 
years. However, this approach has proven insufficient 
in optimizing the deposition process. Also, no deposi- 
tion mechanism has become universally accepted. A 
combination of in situ plasma diagnostic instruments, 
diamond film characterization, computer modeling 
has been used to produce a self-consistent model of 
diamond-producing DC plasmas and to optimize the 
deposition process in terms of bonding type (i.e., 
graphite vs. diamond) and growth rate. The effects of 
important ition parameters including methane 
concentration in hydrogen, current, electr spacing, 
and pressure on both film and plasma characteristics 
have been analyzed. The presence of a negative elec- 
tric field at the anode (or substrate electrode) has been 
determined to be for the growth of high 
quality diamond films. The magnitude of this field is 
strongly dependent on pressure. Control of this field 
will be possible by monitoring with a Langmuir probe 
and controlling pressure, leading to in situ process 
control. 
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Laser Probing of the Kinetics and Dynamics of Ill - 
V Semiconductor Growth. 

Annual rept. 1 Feb 90-31 Jan 91. 

S. R. Leone. 31 Jan 91, 7p AFOSR-TR-91-0572 
Grant AFOSR-90-0166 


Work is carried out on the dynamics of Ga, In, and As 
scattering, sticking, and desorption from silicon single 
crystals using laser induced fluorescence probing of 
the Ga and In atoms and As dimer gas phase species. 
Desorption kinetics are used to probe the InAs and 
GaAs heterostructures on silicon and the islanding be- 
havior that occurs for the mixed systems. It is ob- 
served that islands form readily when In or Ga are 
grown on a prelayer of As on Si(100). State-resolved 
detection of As2 species is demonstrated by laser-in- 
duced fluorescence probing for the first time. Laser 
multiphoton ionization detection of the IIl-V semicon- 
ductor species is also demonstrated. A technique is 
being developed to measure surface migration rates of 
epitaxial species by using a two laser, desorption and 
detection scheme. 
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AD-A237 798/4/GAR PC A02/MF A01 
Minnesota Univ., Minneapolis. Dept. of Electrical Engi- 
— 

Gro of Ultrathin Epitaxial Intermetallic Films. 
Technical rept. 1 Aug 89-31 Jul 90. 

P. |. Cohen. 11 Feb 91, 9p AFOSR-TR-91-0575 
Grant AFOSR-89-0494 


The growth of iron aluminide and NiAl intermetallic 
compounds on Ill-V substrates has been studied using 
reflection high-energy electron diffraction (RHEED), 
transmission electron diffraction (TEM), and selected 
area electron channeling patterns (SAECP). Proce- 
dures for the growth of both of these intermetallics 
with layer-by-layer control were developed. The quality 
of the films on indium phosphide (100) substrates ex- 
ceeds those grown on gallium arsenide (100) sub- 
strates due to the lower lattice mismatch. The films are 
stable to at least 820K. TEM measurements indicate 
that the burgers vector of misfit dislocations is a com- 
plete a(100). SACP, TEM, and TEM indicate that the 
film relaxation approximates the Matthews Blakeslee 
prediction. Even this was surprising in light of the layer 
by layer growth after relaxation since the type of dislo- 
cation that forms cannot glide to the interface to re- 
lieve the strain. Preliminary semiconductor - interme- 
tallic - semiconductor structures have been grown. 
The quality of the interfaces is being assessed. 
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DE91013333/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Effect of strong Coulomb correlations on electron- 
phonon interactions in the copper oxides: Implica- 
tions for transport. 

J. H. Kim, K. Levin, R. Wentzcovitch, and A. 
Auerbach. 1990, 27p BNL-46112, CONF-901291-2 
Contract AC02-76CH0C016 

Symposium on the manifestations of the electron- 
phonon interaction in copper oxides (CuO) and related 
superconductors, Oaxtepec (Mexico), 11-14 Dec 
—- by Department of Energy, Washing- 
‘on, DC. 

Portions of this document are illegible in microfiche 
products. 


The effects of strong Coulomb correlations on the 
electron-phonon interactions in the high temperature 
superconductors are investigated. Very strong Cou- 
lomb correlations, which are essential for creating the 
insulating state at half filling, lead to a suppression of 
charge fluctuations as the insulator is approached. 
This thereby significantly reduces the electron-phonon 
coupling. We present a_ self-consistent “frozen 
phonon” scheme which is based on a Coulomb renor- 
malized band structure of the copper-oxygen plane as 
a method for calculating these effects and their influ- 
ence on transport properties. The microscopic spec- 
tral function has a two-peak structure, each peak of 
which can be associated with primarily copper-like and 
oxygen-like motion. A high density of these low fre- 
quency copper-dominated modes is important, for it 
leads to a linear resistivity extending down to tempera- 
tures of the order of 50K. A Drude tt to low frequency 
ac conductivity measurements yields a decrease in the 
plasma frequency as the insulator is approached, as 
well as a relatively concentration x independent scat- 
tering time (tau). The magnitude of the latter provides 
an upper bound on the electron-phonon coupling con- 
stant, which is found to be rather weak in accord with 
our calculations. The behavior of the calculated 
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plasma frequency is also consistent with experiment 
and its x dependence is associated with an increase in 
the effective mass, due to incipient localization, as the 
insulator is approached. On the other hand, the calcu- 
lated x independence of the electron-phonon contribu- 
tion to the resistivity is not compatibie with the in- 
crease observed in the total resistivity slope as the in- 
sulator is approached. This suggests that the phonon 
background accounts for a significant fraction of the 
measured resistivity slope at high x, but this contribu- 
tion is not sufficient to explain the behavior at smaller 
x. 
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DE91013425/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Spectroscopic and ion probe characterization of 
laser — plasmas used for thin film growth. 
D. B. Geohegan. May 91, 21p CONF-9104192-6 
Contract AC05-840R21400 

HASRD workshop on laser ablation: mechanisms and 
application, Oak Ridge, TN (USA), 8-10 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 


Laser ablation for in situ film growth of 1:2:3 supercon- 
ductors requires high laser energy densities and re- 
sults in a dense, multicomponent laser plasma which 
expands into high background pressures ((approxi- 
mately) 100 mTorr) of oxygen. The physics of the trans- 
port process in the film growth regime involves a varie- 
ty of high-density collisional phenomena which one at- 
tempts to avoid in near-threshold ablation studies: 
laser-plasma heating and acceleration, thermalization, 
attenuation and reactive scattering of the plume by 
background gas collisions, and shock formation. Three 
in situ techniques are employed and reviewed to char- 
acterize these effects: optical emission spectroscopy 
for viewing the excited states of atoms and molecules 
resulting from plasma kinetics, optical absorption 

‘oscopy for viewing the non-emitting ground 
states of atoms, ions, molecules, and fast ion probes 
for viewing the flux of positive ions in the plasma. In 
this paper, spatially- and temporally-resolved optical 
absorption and emission spectroscopy and fast ion 
probes are applied to study the formation and accel- 
eration of the laser plasma formed by KrF laser irradia- 
tion of Y(sub 1)Ba(sub 2)Cu(sub 3)O(sub x) in vacuum 
and the propagation of the plume through background 
gases of oxygen and argon at pressures and laser en- 
ergies typically used for thin film growth. 10 refs., 6 
figs., 1 tab. 
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DE$1013689/GAR 

Los Alamos National Lab., NM. 
Application of muon spin relaxation experiment to 
the mixed state superconductors. 

M. Inui, and D. R. Harshman. 9 May 91, 19p LA-UR- 
91-1685, CONF-9105151-4 

Contract W-7405-ENG-36 

Physical phenomena at high magnetic fields, Tallahas- 
see, FL (USA), 15-18 May 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


We discuss the use of muon spin relaxation ((mu)(sup 
+)SR) technique to study the mixed state of supercon- 
ductors. Besides the application for static vortex con- 
figurations, we argue that large vortex motion can 
manifest itself as a narrowed time-averaged field distri- 
bution, which in turn results in a smaller relaxation rate. 
A static but disordered vortex configuration can also 
reduce the relaxation. We summarize these argu- 
ments. 7 refs. 
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Los Alamos National Lab., NM. 
Derivation of effective spin Hamiltonians and the 
origin of the magnetic field induced transition in 
orthormbic La2Cu04. 

D. Coffey. 1991, 30p LA-UR-91-1680, CONF- 
9105151-5 

Contract W-7405-ENG-36 

Physical phenomena at high magnetic fields, Tallahas- 
see, FL (USA), 15-18 May 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


La(sub 2)CuO(sub 4) undergoes a magnetic field in- 
duced transition in a field of (approx)5.7 Tesla at low 
temperatures. The origin of this transition is the Dzya- 
loshinskii-Moriya interaction which is present in effec- 
tive spin Hamiltonians for systems of sufficiently low 
symmetry, and, which leads to weak ferromagnetism in 
the CuO planes in La(sub 2)CuO(sub 4). It is shown 
here how this interaction depends on symmetry and 
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how its form changes with structural phase transitions 
which occur in compounds closely related to La(sub 
2)CuO(sub 4). These different forms of the interaction 
lead to different properties in magnetic fields. | also 
discuss how the approach presented here of determin- 
ing an effective spin Hamiltonian from symmetry is re- 
lated to the determination of terms in the free expan- 
sion close to a second order phase transition. It is 
pointed out that the present approach may be ex- 
tended to itinerant systems and 1 take UPt(sub 3) as 
an example. 28 refs., 4 figs. 
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Thesis (Ph.D). 
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Contract AC03-76SF00098 
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PC A10/MF A03 


Exactly solvable models of electron correlations in 
solid state physics are presented. These models in- 
clude the spiniess Falicov- Kimball model, the t- 
t(prime)-J model, and the Hubbard model. The spin- 
less Falicov-Kimball model is analyzed in one-dimen- 
sion. Perturbation theory and numerical techniques are 
employed to determine the phase diagram at zero tem- 
perature. A fractal structure is found where the ground- 
state changes (discontinuously) at each rational elec- 
tron filling. The t-t(prime)-J model (strongly interactin 
limit of a Hubbard model) is studied on eight-site small 
clusters in the simple-cubic, body-centered-cubic, 
face-centered-cubic, and square lattices. Symmetry is 
used to simplify the problem and determine the exact 
many-body wavefunctions. Ground states are found 
that exhibit magnetic order or heavy-fermionic charac- 
ter. Attempts to extrapolate to the thermodynamic limit 
are also made. The Hubbard model is examined on an 
eight-site square-lattice ciuster in the presence of and 
in the absence of a “magnetic field” that couples only 
to orbital motion. A new magnetic phase is discovered 
for the ordinary Hubbard model at haif-filling. In the 
“magnetic field” case, it is found that the strongly frus- 
trated tase roy model may be studied from adiabat- 
ic continuation of a tight-binding model (from weak to 
strong coupling) at one point. The full symmetries of 
the Hamiltonian are utilized to make the exact diagon- 
alization feasibile. Finally, the presence of “hidden” 
extra symmetry for finite size clusters with periodic 
boundary conditions is analyzed for a variety of clus- 
ters. Moderately sized systems allow nonrigid transfor- 
mations that map a lattice onto itself preserving its 
neighbor structure; similar operations are not present 
in smaller or larger systems. The adcitional symmetry 
requires particular representations of the space group 
to stick together explaining many puzzling degener- 
acies found in exact diagonalization studies. 
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Flux dynamics in a 
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see, FL (USA), 15-18 May 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 
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single crystal of 


We report on a systemmatic study of the long-time 
decay of the irreversible magnetization of a Bi(sub 
2)Sr(sub 2)CaCu(sub 2)O(sub x) single crystal. The 
decay of magnetization cannot be well described by 
the Anderson-Kim flux creep model. We interpret the 
magnetic relaxation data with the self-organized criti- 
cality theory. In contrast to the flux creep models in 
which only uncorrelated, individual flux hoppings 
occur, SOC theory describes a spatially and temporally 
correlated dynamics. The time dependence of magne- 
tization can best be characterized by a stretched expo- 
nential, exp((minus)(t/t(sub 0))(sup n)) (0 < n < 1), or 
Kohlrausch’s law. We argue that the dynamics of flux 
creep in Bean’s critical state is governed by an ava- 
lanche-like dynamics of SOC theory. 13 refs., 2 figs. 
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Advancing conventional high-resolution electron 
microscopy. 
Gronsky. Mar 91, 15p LBL-30549, CONF-910870- 


Contract ACO03-76SF00098 

Electron Microscopy Society of America (EMSA) 
annual meeting (49th), San Jose, CA (USA), 4-9 Aug 
ont — by Department of Energy, Washing- 
ion, DC. 


Due to the exceptional performance of most modern 
commercial transmission electron microscopes, the 
achievement of phase-contrast imaging resolution in 
the sub-2(angstrom) range is today a routine exercise, 
provided the samples are compliant. Nonetheless, 
there remains room for improvement, and the purpose 
of this manuscript is to highlight procedures that might 
be employed by the practicing microscopist for ad- 
vancing conventional high resolution electron micros- 
copy. 4 refs., 2 figs. 
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DE91013794/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Neutron scattering studies of spin correlations in 
metallic YBa2cu30(6 +x). 

J. M. Tranquada. 1991, 22p BNL-46161, CONF- 
910145-5 

Contract ACO02-76CH00016 

Electronic structure and mechanisms for high temper- 
ature superconductivity, Coral Gables, FL (USA), 3-9 
Jan 1991. Sponsored by Department of Energy, Wash- 
ington, DC. 


Electron-electron correlations appear to play an impor- 
tant role in determining many properties of the copper 
oxide superconductors. One significant consequence 
of the electronic coulomb interactions are spin correla- 
tions. In the insulating phases of the layered cuprates, 
where tine antibonding band due to Cu 3d(sub x)(sup 2) 
(minus) (Sub y)(sup 2)-O 2p(sub (sigma)) hybridization 
in the CuO(sub 2) planes is half filled, long-range anti- 
ferromagnetic order is observed. As the layers are 
doped with holes, the Neel order is rapidly destroyed, 
but dynamical antiferromagnetic correlations survive. 
In this paper, | will review some inelastic neutron scat- 
tering studies of the spin fluctuations in metallic 
YBa(sub 2)Cu(sub 3)O(sub 6+ x). The paper is orga- 
nized as follows. In the first section | briefly discuss 
some background information concerning the phase 
diagram and spin waves in the insulating phase. Exper- 
imental results on metallic YBa(sub 2)eu(sub 3)O(sub 
6+x) samples are presented in the second section. 
The interpretation of these results and their relation- 
ship to nuclear magnetic resonance (NMR) studies 
and to theory are discussed in the final section. 
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DE91013857/GAR PC A03/MF A01 
Notre Dame Univ., IN. Dept. of Physics. 
Single-electron charging effects. Technical 
oe me report. 

echnical progress report. 
S. T. Ruggiero. 1991, 16p DOE/ER/45373-3 
Contract FG02-88ER45373 
Sponsored by Department of Energy, Washington, DC. 


The status of our project on single-electron tunnelin 
is, again, excellent. As outlined in our original proposal, 
a key goal in the development of this project was the 
demonstration and exploration of the microwave prop- 
erties of single-electron system. As discussed in this 
paper such work has to data been carried out. Also as 
discussed in our previous progress report, the next 
step in the experimental evolution of the project will be 
to use lithographically-defined small dots as capacitors 
as outlined in our proposal. At this point we have made 
such microdotsdots as will be discussed. We have also 
continued our work with metal droplets to form single- 
electron tunnel systems. 
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DE91014224/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Superconducting transport properties and surface 
microstructure for YBa2Cu30(7-delta)-based su- 
perlattices grown by pulsed laser deposition. 

D. P. Norton, D. H. Lowndes, X. i? R. J. 
Warmack, and S. J. Pennycook. May 91, 20p CONF- 
9104192-11 

Contract ACO05-840R21400 

HASRD workshop on laser ablation: mechanisms and 
application, Oak Ridge, TN (USA), 8-10 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 


YBa(sub 2)Cu(sub 3)O(sub 7-(delta))/PrBa(sub 
3)O(sub 7- (delta)), YBa(sub 2)Cu(sub 
7-(delta))/Pr(sub 0.7)Y¥(sub 0. 3)Ba(sub 
3)O(sub 7-(delta)), and YBa(sub 2)Cu(sub 
7-(delta))/Pr(sub 0.5)Ca(sub 0.5)Ba(sub 
3)O(sub 7-(delta)) superlattice structures 
have been grown by pulsed laser sition. The su- 
perconducting properties of these YBa(sub 2)Cu(sub 
3)O(sub 7-(delta))-based superlattices are shown to 
depend on the electronic properties of the barrier 
layers. In particular, the superconducting transition 
width decreases as the hole carrier density in the bar- 
rier layers is increased, while (Tc) (onset) does not 
change with barrier layer carrier density. (Tc)(onset) is 
—- determined by the YBa(sub 2)Cu(sub 
3)O(sub 7-(delta)) layer thickness, while the transition 
width, determined by the long-range phase coherence 
of the superconducting wave function, depends on the 
electronic properties of the isolating barrier layers. 
Using scanning tunneling microscopy, we also have in- 
vestigated the surface microstructure of epitaxial 
YB(sub 2)Cu(sub 3)O(sub 7-(delta)) thin films by grown 
by pulsed laser deposition, and find a highly terraced, 
granular morphology. This morphology suggests that 
multilayer thin film structures possess a high density of 
steps within the individual layers. These steps should 
be quite important in the transport properties of these 
superconducting structures. 25 refs., 4 figs. 
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DES91014382/GAR PC A03/MF A01 
Missouri Univ.-Columbia. Dept. of Physics and Astron- 
omy. 

High pressure optical studies of semiconductors 
and heterostructures. Progress report, September 
1, 1990-August 31, 1991. 

H. R. Chandrasekhar. Apr 91, 16p DOE/ER/45402-2 
Contract FG02-89ER45402 

Sponsored by Department of Energy, Washington, DC. 


This report discusses: strained layer heterostructures; 
the diluted magnetic semiconductors; pressure-in- 
duced fano resonance of excitons in semiconductors; 
a new pressure activated deep trap in Ill-V semicon- 
ductors. (LSP) 
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DES$1014385/GAR PC A04/MF A01 
Missouri Univ.-Rolla. 

Defect characterization of electronic conducting 
pseudo-perovskite systems. (Progress report), 
July 1, 1988-September 30, 1990. 

H. U. Anderson, M. M. Nasrallah, D. M. Sparlin, and 
P. E. Parris. 1990, 54p DOE/ER/45219-5 

Contract FG02-85ER45219 

Sponsored by Department of Energy, Washington, DC. 


The goal of the investigation presented in this report is 
to study the inter-relationship between electrical con- 
ductivity, oxidation- reduction kinetics, defect struc- 
ture, and composition of n- and p- type binary and ter- 
nary transition metal oxides. The experimental part of 
the investigation included specimen preparation, ther- 
mogravimetric measurements, X-ray diffraction, ther- 
mally stimulated current, oxygen diffusion, optical ab- 
sorption, transmission electron microscopy, electrical 
conductivity, and Seebeck measurements. The sys- 
tems studied or being studied are LaMnO(sub 3)- 
LaCrO(sub 3)-LaCoO(sub 3), Y(sub  1-x)Ca(sub 
x)CrO(sub 3), Sr-doped LaMnO(sub 3), Y(sub 1- 
x)Ca(sub x)MnO(sub 3), and Ba(sub 2)YCu(sub 
3)O(sub 7-x). 
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DE91014466/GAR 
Argonne National Lab.., IL. 
Flux pinning and dissipation in high-temperature 
superconductors. 

K. E. Gray, and D. H. Kim. Apr 91, 20p ANL/CP- 
73158, CONF-910410-1 

Contract W-31109-ENG-38 

International workshop on high T/sub c/ supercon- 
ductor thin films: properties and applications, Rome 
(Italy), 15-19 Apr 1991. Sponsored by Department of 
Energy, Washington, DC. 


The effect of anisotropy on the field-induced broaden- 
ing of resistive transitions in mgr Seger high- 
temperature superconductors (HTS) is considered. 
For the applied field, H, parallel to the superconducting 
Cu-O layers the absence of a Lorentz-force, together 
with intrinsic pinning of the insulating region between 
layers, leads to an explanation other than flux motion. 
However, for H parallel to the c-axis, the lack of intrin- 
sic pinning implies that the much greter broadening is 
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due to thermally-activated flux motion. We shown ex- 
perimental evidence that the associated flux motion 
occurs as a result of a crossover from three dimen- 
sional (3D) vortex lines to 2D independent pancake- 
like vortices, residing in the Cu-O layers. This 3D to 2D 
crossover occurs when k(sub B)T exceeds the Jo- 

coupling energy. For YBa(sub 2)Cu(sub 
3)O(sub 7), this dimensional crossover does not occur 
below H(sub c2), presumabiy because the conducting 
Cu-O chains short circuit the Josephson interlayer 
coupling. 36 refs., 7 figs., 1 tab. 
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DE91014469/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Photoemission and electronic structure studies of 
YBa2Cu30(x). 


R. Liu, B. W. Veal, A. P. Paulikas, J. W. Downey, and 
H. Shi. May 91, 21p ANL/CP-73357, CONF- 
9103112-2 

Contract W-31109-ENG-38 

Conference on fermio of high T/sub c/ supercon- 
ductors, Argonne, IL (USA), 25-27 Mar 1991. Spon- 
sored by Department of Energy, Washington, DC. 


High-resolution angle-resolved photoelectron spec- 
tr 


oscopy measurements are reported for YBa(sub 
2)Cu(sub 3)O(sub x) when the oxygen stoichiometry x 
is varied between 6.9 (92 K superconductor) and 6.2 
(insulator). Fermi surfaces obtained from energy distri- 
bution curve measurements on a grid scanning the 
entire first Brillouin zone are reported for the x = 6.9 
samples. Bands along the (Gamma)-S symmetry line 
were measured for samples with reduced oxygen stoi- 
chiometry. For superconducting samples, these bands 
are essentially independent of x. As the material be- 
comes insulating (x < 6.4), 4 dramatic falloff of spec- 
tral weight near E(sub F) is observed. Resonant spec- 
tral features also disappear. Efforts to observe a su- 
perconducting gap are reported. 27 refs., 8 figs. 


160,261 


DE91014515/GAR PC A03/MF AO1 
Polytechnic Univ., Brooklyn, NY. Dept. of Physics. 
Scanning tunneling microspectroscopy of solids 
and surfaces. Progress report. 

Progress report. 

E. L. Wolf. 24 Nov 90, 27p DOE/ER/45301-4 
Contract FG02-87ER45301 ‘ 
Sponsored by Department of Energy, Washington, DC. 


Major progress has been made this year in our work on 
single — of Bi(sub 2)Sr(sub 2)CaCu(sub 2)O(sub 
8+-y) (BSCCO) grown in our laboratory in a transverse 
temperature gradient. We have obtained large crystals 
of improving quality and tunneling data which are su- 
perior to any we have seen elsewhere. In our first pub- 
lication on this, we have identified a pair breaking proc- 
ess which appears near (Tc) and apparently is related 
to the absence of the Hebel-Slichter peak in 1/T(sub 
1) vs T in this material. In more recent work much im- 
proved data reveal features in the tunnel conductance 
di/dV which appear to agree with the “proximity effect- 
superlattice” model of the tunneling conductance of 
BSCCO described by Tachiki and coworkers. We 
devote a major portion of this report to this and other 
research topics, on which work is continuing, and brief- 
ly describe advances in Instrumentation that have oc- 
curred this year. 
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DE91014580/GAR 

Oak Ridge National Lab., TN. 
Direct imaging of ae Si-Ge alloys, ultrathin 
superlattices, and buried Ge layers. : 

D. E. Jesson, S. J. Pennycook, and J. M. Baribeau. 
1991, 17p CONF-910406-23 

Contract AC05-840R21400 : 
Spring meeting of the Materials Research Society 
(MRS), Anaheim, CA (USA), 29 Apr - 3 May 1991. 
Sponsored by Department cf Energy, Washington, DC. 
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We review recent Z-contrast imaging studies of Si--Ge 
ultrathin superlattices, alloys, and buried Ge layers. It 
is found that whenever Si is deposited onto a Ge (2 
(times) 1) surface, Ge is pumped into the growing Si 
layer, and this is accompanied by interfacial ordering. 
This is explained by a novel Ge atom pump mecha- 
nism which occurs during MBE growth. Codeposition 
and alloy growth results in long range (| angle)111(r 
angle) ordering as a consequence of lateral segrega- 
tion during nonequilibrium growth. 18 refs., 4 figs. 
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DE91014919/GAR 
Rice Univ., Houston, TX. 
Studies of ultrathin magnetic films and particie- 
surface oe a a 
spectroscopies. ress report, lovem 
1990-31 October 199° 

G. K. Walters, and F. B. Dunning. Jun 91, 24p DOE/ 
ER/45233-6 

Contract FG05-86ER45233 

Sponsored by Department ot Energy, Washington, DC. 


Research during the current grant year has focused 
on: Investigation of probing depth in electron scatter- 
ing from epitaxially grown paramagnetic films by 
means of Spin-Polarized Electron Energy Loss Spec- 
troscopy; and studies of the dynamics of metastable 
He(2(sup 3)S) deexcitation at surfaces utilizing Spin- 
Polarized Metastable Deexcitation Spectroscopy . This 
report discussed this research. 
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ony Inst. of Standards and Technology, Gaithers- 


burg, MD. 

cece ean naieln hor 
ing o rown in ra and 

ly Related Terrestrial Crystals. 

B. Steiner, R. C. Dobbyn, D. Black, H. Burdette, and 

M. Kuriyama. 1991, 27p 

Prepared in oe with EG and G Energy Meas- 

urements, Inc., Goleta, CA., National Aeronautics and 

Space Administration, Hampton, VA. Langley Re- 

search Center, Alabama A and M Univ., Huntsville, and 

GTE Labs., Inc., Waltham, MA. 

Included in Jnl. of Research of the National Institute of 

ee and Technology, v96 n3 p305-331 May/Jun 


Irregularities in three crystals (useful in electrooptic de- 
tector research) grown in space and in four terrestrial 
crystals grown under other wise comparable condi- 
tions have been observed in high resolution diffraction 
imaging. The images provide important new clues to 
the nature and origins of irregularities in each crystal. 
For two of the materials, mercuric iodide and lead tin 
telluride, more than one phase (an array of non dif- 
fracting inclusions) was observed in terrestrial sam- 
ples; but the formation of these multiple phases ap- 
pears to have been suppressed in directly comparable 
crystals go in microgravity. The terrestrial seed 
Crystal of triglycine sulfate displayed an unexpected 
layered structure, which —— during directly 
comparable space growth. Terrestrial Bridgman re- 
growth of lium arsenide revealed a mesoscopic 
Structure substantially different from that of the original 
Czochralski material. A directly comparable crystal is 
to be grown shortly in space. 
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PB91-222869/GAR 


Science and Eng 

(England). Rutherford Appleton Lab. 

Collective Excitations in Paramagnets: Confronta- 
tion of Theoretical and Experimental Results for 
Gadolinium. 

D. R. Westhead, A. Cuccoli, S. W. Lovesey, and V. 
Tognetti. Apr 91, 20p RAL-91-035 

Prepared in cooperation with Oxford Univ. (England). 
Dept. of Theoretical Physics, and Florence Univ. 
(Italy). Dipt. di Fisica. 


Recent high resolution data for the spin response 
function momeps) of gadolinium at T = or > 
1.5T(c), obtained by neutron scattering, is compared 
with results derived from the coupled-mode theory of a 
Heisenberg exchange interaction on an h.c.p. lattice. A 
well-defined collective mode is obtained in a calcula- 
tion which uses the long-range interaction derived 
from an analysis of the low temperature spin-wave dis- 
persions. However, the peak position is at a much 
lower energy than the corresponding structure in the 
data, even though the estimated T(c) agrees very well 
with the experimental value. Good overall agreement 
between theoretical and experimental results is found 
by using a nearest neighbor exchange deduced from 
T(c) and the measured second frequency moment. 
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PB91-223032/GAR PC E05/MF E05 
Science and Engineering Research Council, Dares- 
bury (England). Daresbury Lab. 
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Characterisation of an InGaAs/AlGainAs/InP 
Multi-Layer Using High Resolution Synchrotron 
Radiation Multiple Diffraction. 

J. M. Sasaki, L. P. Cardoso, C. Campos, K. J. 
Roberts, and G. F. Clark. May 91, 8p DL/SCI/P756E 
Prepared in cooperation with University of Strathclyde, 
Glasgow (Scotland), and Universidade Estadual de 
Campinas (Brazil). 


X-ray multiple diffraction experiments were carried out 
at the Daresbury Synchrotron Radiation Source using 
a novel 6-circle double crystal diffractometer. In this 
work, a sample of InGaAs/AlGainAs/InP epilayered 
material was examined by the Renninger scanning 
technique in which the sample is rotated about the 
normal to a set of diffracting planes during which dif- 
fraction from these and other lattice planes, also in dif- 
fraction condition, is measured. Multiple diffraction pat- 
terns were obtained from the bulk substrate and from 
both the epitaxial overlayers. The diffraction wave- 
length used was determined directly from the sub- 
strate scan, whereas the perpendicular lattice parame- 
ter was determined from the scans of the layers. The 
data reveals a number of interesting multiple diffrac- 
tion (MD) features revealing an epilayer tetragonal dis- 
tortion and a stressed substrate. 
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PB91-223875/GAR PC A03/MF A01 
Kozponti Fizikai Kutato Intezet, Budapest (Hungary). 
Application of the Thermodynamics of Irreversible 
s for the Simultaneous Diffusion of 
oo and Arsenic and Point Defects in Silicon Ma- 
erial. 


D. K. An. 1990, 49p KFKI-1990-28/E 
Summary in Hungarian and Russian. 


The simultaneous diffusion of two dopants (boron and 
arsenic) and point defects (vacancy and interstitial in 
silicon were described both by the phenomenological 
Fick’s diffusion theory and thermodynamics of irre- 
versible theory. The simultaneous diffusion fluxes of 
dopants and point defects as well as phenomenologi- 
cal coefficients, cross-coefficients in complex system 
were derived and discussed. 
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PB91-224105/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Muon Spin Relaxation in Ferromagnets (I) Spin- 
Wave Fluctuations. 

S. W. Lovesey, E. B. Karlsson, and K. N. Trohidou. 
Apr 91, 38p RAL-91-037 

Prepared in cooperation with Uppsala Univ. (Sweden). 
Fysiska Institutionen, and Democritos Nuclear Re- 
search Center, Athens (Greece). Materials Science 


Expressions for the dipolar and hyperfine contributions 
to the relaxation rate of muons implanted in a ferro- 
magnet are presented, and analyzed using the Heisen- 
berg model of spin-waves_includi dipolar and 
Zeeman energies. Calculations for EuO indicate that 
relaxation is likely to be dominated by the hyperfine 
mechanism, even if the ratio of the hyperfine and dipo- 
lar coupling constants is small. The hyperfine mecha- 
nism is sensitive to the dipolar energy of the atomic 
spins, whereas the dipolar mechanism depends es- 
sentially on the exchange energy. For both mecha- 
nisms there is an almost quadratic dependence on 
temperature, throughout much of the ordered magnet- 
ic phase, which reflects two-spin-wave difference 
events from the Raman-type relaxation processes. 


160,269 

PB91-224113/GAR PC E05/MF E05 

Science and Engineering Research Council, Chilton 

(England). Rutherford Appleton Lab. 

Muon Spin Relaxation in Ferromagnets (Il) Critical 

and Paramagnetic Magnetization Fluctuations. 

S. W. Lovesey, K. N. Trohidou, and E. B. Karlsson. 

Apr 91, 27p RAL-91-038 

Prepared in cooperation with Uppsala Univ. (Sweden). 

Fysiska Institutionen, and Democritos Nuclear Re- 

= Center, Athens (Greece). Materials Science 
pt. 


Mechanisms for the relaxation of mu(SR) signals in 
paramagnets are analyzed in terms of spin fluctuations 
in a Heisenberg magnet with a ferromagnetic ex- 
change interaction. Explicit predictions provided for 
EuO are based on the assumption that the implanted 
muon occupies an interstitial site of high symmetry. 
Because the average dipolar field at the muon site is 


zero, and the material is ferromagnetic, the dipolar 
mechanism of relaxation is not enhanced by critical 
spin fluctuations. In consequence, the hyperfine mech- 
anism dominates relaxation in the critical region, even 
though the ratio of the hyperfine and dipolar coupling 
constants might be small. Calculations of relaxation 
rates for both mechanisms, made on the basis of cou- 
pled-mode theory, are provided for critical and para- 
magnetic states. 
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PB91-224154/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Theory of Muon Spin Relaxation by Critical Fluctu- 
ations in Antiferromagnetic Salts. 

S. W. Lovesey. May 91, 12p RAL-91-043 


Relaxation rates for positive muons implanted in anti- 
ferromagnetic salts are predicted on the basis of cal- 
culations performed with a coupled-mode theory of 
critical fluctuations in uniaxial magnets. Anisotropy 
suppresses fluctuations transmitted by the isotropic 
(hyperfine) relaxation mechanism. The dipolar mecha- 
nism leads to a relaxation rate which increases on low- 
ering the temperature to the critical point; the predict- 
ed form, proportional to the critical correlation length, 
jeg the same temperature dependence as for the 
MR linewidth. 
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PB91-224592/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Localised Dynamics of a Dipolar Glass. 

J. Tomkinson, B. A. Dasannacharya, and P. S. Goyal. 
Apr 91, 22p RAL-91-024 } 
Prepared in cooperation with Bhabha Atomic Re- 
search Centre, Bombay (India). 


The authors report the first inelastic neutron scattering 
results (up to 50 meV) on the dipolar glass (NH4)(x)K(i- 
x)I (0.05< x < 0.75). Three distinct inelastic features 
are observed at about 10, 20, and 30 meV respective- 
ly. These are interpreted in terms of a C(3v) model for 
the ammonium ion site. The librational frequencies of 
the ammonium ion in NH4I (in the NaCl phase) are pre- 
dicted. The ammonium ion is shown to lie on its ideal 
lattice site with its dipole directed along the unique 
C(3v) axis. 
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PB91-224600/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Crystal Field Excitations in High Temperature Su- 
perconductors: Evidence for Gap Formation 
above Tc. 

R. Osborn, and E. A. Goremychkin. Apr 91, 17p 
RAL-91-026 

Prepared in cooperation with Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 


The linewidths of crystal field transitions of rare earth 
ions doped in high temperature superconductors are 
proportional to the dynamic magnetic susceptibility of 
the CuO2 planes at the transition energy. The authors 
report the results of high resolution inelastic neutron 
eer measurements of crystal field transitions in 
Tm(0.1)Y(0.9)Ba2Cu30(6+x) in the energy range 11 
to 15 meV. The susceptibilities of the insulating x=0.1 
compound and the normal phase of the superconduct- 
ing x=0.9 compound (T(c)=91K) are similar in magni- 
tude. However, in the x=0.9 sample, there is a sharp 
reduction in the crystal field linewidths, indicating the 
formation of an energy gap in the spectrum of CuO2 
spin excitations, starting 20K above T(c). 
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PB91-224790/GAR PC E06/MF E06 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

7 of Dynamic Response Functions of Peri- 
odically Modulated Physical Systems. 
S. W. Lovesey, G. |. Watson, and D. R. Westhead. 
Jan 91, 56p RAL-91-007 
Prepared in cooperation with Oxford Univ. (England). 
Dept. of Theoretical Physics. 


Dynamical properties of models of physical systems 
distinguished in having two essential length scales are 
derived. The method used is non-perturbative. It is cast 
in terms of systems of orthogonal polynomials, whose 
properties are reviewed together with recent work on 





the spectrum and algebraic curves associated with 
periodic difference operators. Response functions ob- 
served in experiments, which can probe spatial and 
temporal features, are calculated for several models of 
current interest, including spin excitations in a modu- 
lated magnet and the vibrations of a modulated har- 
monically coupled chain of atoms. 
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PB91-224857/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Longitudinal Spin Dynamics in Ferromagnets In- 
cluding Dipolar Forces. 

S. W. Lovesey. Dec 90, 13p RAL-90-094 

Prepared in cooperation with Uppsala Univ. (Sweden). 
Fysiska Institutionen. 


The response function for longitudinal spin fluctuations 
in a Heisenberg ferromagnet, including dipolar forces, 
is calculated using linear spin-wave theory. At long 
wavelengths, the dipolar contribution is independent of 
the wave vector and it can be similar in magnitude to 
the response without dipolar forces, which depends 
strongly on wave vector. 
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PB91-225177/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

= Universality Classes in ‘Percolative’ Dynam- 


M. Ortuno, J. Ruiz, and J. M. F. Gunn. Dec 90, 26p 
RAL-90-096 

Prepared in cooperation with Murcia Univ. (Spain). 
Dept. de Fisica. 


The authors study a site analogue of directed percola- 
tion. Random trajectories are generated and their criti- 
cal behavior is studied. The critical behavior corre- 
sponds to that of simple percolation in some of the 
parameter space, but elsewhere the exponents reveal 
new universality classes. As a byproduct, the authors 
use the model to make an improved estimate of the 
percolation hull exponents and to calculate the site 
percolation probability for the square lattice. 
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PBS1-225185/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
—s. Rutherford Appleton Lab. 

uonium and a Defect Centres in Solids. 
S. F. J. Cox. Dec 90, 19p RAL-90-097 


Hydrogen and its light isotope, muonium, may both be 
observed in insulating crystals as trapped interstitial 
atoms. Their difference in mass gives rise to a small 
dynamic isotope effect in hyperfine coupling constant 
and a large difference in diffusive behavior - muonium 
showing in some lattices a striking minimum in mobility 
versus temperature. Muonium may still be detected as 
isolated paramagnetic centers in the semiconductors 
whereas information on hydrogen in these materials is 
restricted to diamagnetic states in association with 
other impurities. oe pa one of the most significant 
findings of the (mu)SR technique is the coexistence of 
two distinct types of muonium center in many of the 
tetrahedrally co-ordinated lattices. In literature span- 
ning more than a decade, the isotropic state was de- 
scri as ‘normal’ muonium and assigned to the tet- 
rahedral interstitial site, while the nature of the ‘anoma- 
lous’ anisotropic state remained a puzzle. Within the 
last few years, the situation has entirely reversed: the 
anisotropic state has been recognized as the more 
stable of the two and its electronic structure and 
(bond-center) location have been well established, 
whereas the precise location of the isotropic state and 
pe nature of its metastability have become open ques- 
ions. 


160,277 
PBS1-225243/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
pe Rutherford Appleton Lab. 

tatic and Dynamic Susceptibilities of Ferromag- 
nets Calculated with Spin Wave Theory Including 
Dipolar Forces. 
= a res and K. N. Trohidou. c1990, 35p RAL- 
Prepared in cooperation with Uppsala Univ. (Sweden). 
Fysiska Institutionen, and National Research Centre 
for the Physical Sciences Democritos, Athens 
(Greece). 


Static and dynamic susceptibilities for a Heisenberg 
ferromagnet with dipolar forces and an external mag- 


netic field are calculated with linear spin wave theory. 
Attention is focused on quantities that can be ob- 
served in neutron diffraction and spectroscopy experi- 
ments. Analytic results for the susceptibilities are re- 
ported for a region of modest temperatures and long 
wavelengths. Extensive numerical results for the static 
longitudinal susceptibility of models of EuO and EuS, 
including first and second neighbor exchange interac- 
tions, are summarized. (Copyright (c) Science and En- 
gineering Research Council 1990.) 


160,278 

PB91-225292/GAR PC E06/MF E06 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Physics and Chemistry of Materials from Neutron 


Diffraction and scopy. 
U. ee and S. W. Lovesey. Nov 90, 60p RAL- 


Prepared in cooperation with Royal Inst. of Tech., 
Stockholm (Sweden). Dept. of Physics, and Uppsala 
Univ. (Sweden). Fysiska Institutionen. 


A short introduction to the powerful techniques of neu- 
tron diffraction and spectroscopy is illustrated largely 
with achievements by Swedish researchers in the past 
few years. Background material on sources and instru- 
mentation is included, together with a directory of fa- 
cilities routinely available to the Swedish scientific 
community. 


160,279 

TIB/A91-00998/GAR PC E14 

— Univ. (Germany, F.R.). Fakultaet fuer 
ysik. 

Simultane Strukturverfeinerung von Neutronen-, 

Roentgen- und Synchrotron-Pulverbeugui 

ten. Anwendungen auf keramische Supraleiter. (Si- 

multaneous structural enhancement of powder 

diffraction spectra obtained by X-ray, neutron and 

synchrotron diffraction studies. Applications to 

ceramic superconductors). 

Diss. (Dr.rer.nat). 

J.K. Maichle. 2 Mar 88, 131p 

In German. 


The novel method for the enhancement of structural 
data is explained, and is applied for the first time for a 
simultaneous analysis and evaluation of neutron and 
synchrotron diffraction data obtained for the supercon- 
ductor BaPb sub 0.75 Bi sub 0.25 O sub 3 . This sub- 
stance can be specified in the measured temperature 
range between 2 K and 310 K to belong to the mono- 
clinic space group | 2/m, and thus is determined to be 
in a distorted perovskite cell ahead of (a approx.= b 
approx. = square root of 2 a sub 0 ; c approx.= 2a sub 
0 ). The oxygen octaeders are for the most part tilted 
around the (x.1/4.1/4)-axis. The simultaneous evalua- 
tion of several X-ray diffraction data sets of the high-T 
sub c superconductor YBa sub 2 Cu sub 3 O sub 
7+0r-z confirms the orthorhombic symmetry with 
space group P mmm, YBa sub 2 Cu sub 3 O sub 7+or- 
z likewise is in a distorted perovskite cell ahead of (a 
approx.= b approx.= a sub 0 ; c approx.= 3a sub 0). 
At low temperatures, however, a saddle-shaped distor- 
tion of the oxygen group, hitherto believed to be plane, 
is found in the plane (x.y.0.37). (orig.). (Copyright (c) 
1991 by FIZ. Citation no. 91:000998.) 


160,280 
TIB/B91-00965/GAR PC E14 
Forschungszentrum Juelich G.m.b.H. (Germany, F.R.). 
Inst. fuer Angewandte Werkstofforschung. 
Untersuchungen zu niederdruck-plasmagespritz- 
ten Chr dschichten. (Study of low pressure 
i. sprayed chromia layers). 

iss 


T.H. Goessmann. Oct 90, 107p Rept no. Juel--2392 
In German. 


Aim of this study was the production of thin gastight 
corrosion resistant chromia layers by low pressure 
plasma spraying. Through optimisation of spraying _ 
rameters, layers with a closed porosity as low as 3% 
were obtained. In spite of this low porosity these layers 
still allowed a permeation of gas. By X-ray diffraction of 
these layers a reduction of Cr sub 2 O sub 3 during the 
spray process was detected. The substoichiometric 
phase Cr sub 3 O sub 4 and free metallic chromium 
was identified. It seems that these phases are the main 
reason of the permeability of these layers. (orig.). (TIB: 
RA 831(2392).) (Copyright (c) 1991 by FIZ. Citation no. 
91:000965.) 





160,281 
TIB/B91-01039/GAR PC E17 


160,283 


PHYSICS 
Structural Mechanics 


Erlangen-Nuernberg Univ., Erlangen (Germany, F.R.). 
Fachbereich Biologie und Chemie. 
Kristalistruktur von USe sub 2 , UTe sub 2, ThOTe 
und Er sub 2 Se sub 3 - ein Beitrag zur Kristaliche- 
mie der Seltenerd- und Actinidenchalkogenide. 
(c structures of USe sub 2 , UTe sub 2, 
Te, and Er sub 2 Se sub 3 - a contribution to 
crystal of rare earth and actinide 


chalcogenides). 

Diss. (Dr.rer.nat). 

W.M. Dausch. 30 Oct 87, 299p Rept no. INIS-mf-- 
12191 

In German. 

TIB: DR 2544. 


The dichalcogenides of rare earth metals and actin- 
ides were classified into isostructural compounds with- 
out considering their composition. The structures of of 
alpha -USe sub 2 , beta -USe sub 2 , UTe sub 2, and 
HoSe sub 2 as well as of ThOTe, Er sub 2 Se sub 3, 
and UTe sub 3 were determined by X-ray diffraction of 
their crystals. The results demonstrate that alpha -USe 
sub 2 has a SrBr sub 2 -analog structure and a stoichi- 
ometric composition. The atomic parameters derived 
from powder data of ThOTe and UTe sub 2 could be 
confirmed by X-ray analysis of the crystalline com- 
pounds. ThOTe crystallizes into a PbFCl-analog struc- 
ture. The order of atoms in UTe sub 2 is similar to that 
of the ZrSe sub 3 type. The of ErSe sub 3 , 
UTe sub 3 , HoSe sub 2 , and -USe sub 2 were 
investigated only by camera methods. As in the case 
of Er sub 2 Se sub 3 or UTe sub 3 twin formation could 
be observed in beta -USe sub 3. tea (Copyright 
(c) 1991 by FIZ. Citation no. 91:001039.) 


Structural Mechanics 


160,282 

AD-A237 805/7/GAR PC A08/MF A02 

Purdue Univ., Lafayette, IN. School of Mechanical En- 
neering. 

Vibrations of Bladed Disk Assemblies. 

Final rept. 1 Nov 88-31 Dec 90. 

O. D. Nwokah, and A. K. Bajaj. 29 Mar 91, 172p 

AFOSR-TR-91-0551 

Grant AFOSR-89-0002 


The problems associated with uneven forced re- 
sponse vibration amplitudes in bladed disk assemblies 
is considered in the report. It is established that 
uneven vibration amplitudes arise principally by the de- 
struction of cyclic-symmetry by some small perturba- 
tions usually within the component manufacturing tol- 
erances. Such perturbations first split some of the ei- 

lenvalue degeneracies inherent in all cyclic systems. 

his split in turn gives rise to the modal bifurcation phe- 
nomenon. Particular forms of the modal phenomenon 
give rise to the uneven vibration amplitudes and under 
some restricted conditions to the mode localization 
phenomenon. In this report, group theory, singularity 
theory and singular perturbation theory are combined 
to give a complete analysis of uneven amplitudes and 
mode localization; as a prelude to blade vibration con- 
trol. 


160,283 

DE91013195/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

E titutive strain. 


lastic-plastic cons: relations at la 

W. Herrmann. 1991, 15p SAND-91-1 169C, CONF. 
9107105-17 

Contract AC04-76DP00789 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


Present practice in most computer codes intended for 
the solution of dynamic mechanics problems is to use 
the classical infinitesimal plasticity relations together 
with the Jaumann stress rate to account for finite rota- 
tions. Use of the Jaumann stress rate is known to lead 
to oscillating stress-strain response in simple shear at 
large deformations for elastic and some plastic rela- 
tions, and is limited to isotropic material descriptions. 
Formulations of finite deformation plasticity based on 
the Lagrangian reference configuration and an unro- 
tated configuration have been proposed which, in prin- 
ciple, should overcome these limitations. The latter 
has been implemented in a finite element computer 
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code. In this paper, it is shown how a Lagrangian de- 
scription based on the reference configuration may be 
implemented in computer codes, and how it may be 
translated into a corresponding Eulerian description 
based on the current configuration and a description 
based on the unrotated configuration for comparison 
with currently used descriptions. 11 refs. 


160,284 

N91-25421/9/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

IMAT Graphics Manual. 

A. E. Stockwell, and P. A. Cooper. May 91, 73p NAS 
1.15:104080, NASA-TM-104080 


The Integrated Multidisciplinary Analysis Tool (IMAT) 
consists of a menu driven executive system coupled 
with a relational database which links commercial 
structures, structural dynamics and control codes. The 
IMAT graphics system, a key element of the software, 
provides a common interface for storing, retrieving, 
and displaying graphical information. The MAT Graph- 
ics Manual shows users of commercial analysis codes 
(MATRIXx, MSC/NASTRAN and I-DEAS) how to use 
the IMAT graphics system to obtain high quality graphi- 
cal output using familiar plotting procedures. The 
manual explains the key features of the IMAT graphics 
system, illustrates their use with simple step-by-step 
examples, and provides a reference for users who 
wish to take advantage of the flexibility of the software 
to customize their own applications. 


160,285 
N91-25438/3/GAR PC A03/MF A01 
Yale Univ., New Haven, CT. 

Representation of Mechanical Behavior and Ster- 
eological Measures of Microstructure. 

Final Report. 

E. T. Onat, and S. |. Wright. Jun 91, 21p NAS 
1.26:187130, NASA-CR-187130 

Contract NAG3-834 


Macroscopic homogeneity of a heterogeneous body is 
defined from various points of view. The applicability of 
the principle of Delesse to a single macroscop:cally 
homogeneous body is discussed. It is then seen that a 
function derived from a consideration of the area frac- 
tion of a phase can serve as a measure of clustering of 
particles of that phase. 


160,286 

N91-25807/9/GAR PC A07/MF A02 

Virginia Polytechnic Inst. and State Univ., Blacksburg. 
tudy of the Re: se of Nonlinear Springs. 

Final Report, 25 Aug. 1988 - 15 Aug. 1990. 

M. W. Hyer, T. W. Knott, and E. R. Johnson. Jul 91, 

7 = ao 1.26:188602, VPI-E-91-09, NASA-CR- 


Contract NCC1-130 


The various phases to developing a methodology for 
studying the response of a spring-reinforced arch sub- 
jected to a point load are discussed. The arch is simply 
supported at its ends with both the spring and the point 
load assumed to be at midspan. The spring is present 
to off-set the typical snap through behavior normally 
associated with arches, and to provide a structure that 
responds with constant resistance over a finite dis- 
placement. The various phases discussed consist of 
the following: (1) development of the closed-form solu- 
tion for the shallow arch case; (2) development of a 
finite difference analysis to study (shallow) arches; and 
(3) development of a finite element analysis for study- 
ing more general shallow and nonshallow arches. The 
two numerical analyses rely on a continuation scheme 
to move the solution past limit points, and to move 
onto bifurcated paths, both characteristics being 
common to tiie arch problem. An eigenvalue method is 
used for a continuation scheme. The finite difference 
analysis is based on a mixed formulation (force and 
displacement variables) of the governing equations. 
The governing equations for the mixed formulation are 
in first order form, making the finite difference imple- 
mentation convenient. However, the mixed formulation 
is not well-suited for the eigenvalue continuation 
scheme. This provided the motivation for the displace- 
ment based finite element analysis. Both the finite dif- 
ference and the finite element analyses are compared 
with the closed form shallow arch solution. Agreement 
is excellent, except for the potential problems with the 
finite difference analysis and the continuation scheme. 
Agreement between the finite element analysis and 
another investigator's numerical analysis for deep 
arches is also good. 
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160,287 

TIB/A91-00995/GAR PC E14 
Technische Hochschule Aachen (Germany, F.R.). Fa- 
kultaet fuer Maschinenwesen. 

Beeinflussung der Rissausbreitung durch Werk- 
stoffschaedigung. (Crack propagation as influ- 
enced by materials defects). 

Diss. (Dr.-Ing). 

A. Knackstedt. 18 Dec 89, 153p 

In German. 


This work investigates the interaction between materi- 
als defects and crack propagation by means such as 
in-situ tensile tests and scanning electron microscopy, 
or conventional fracture-mechanical tests, performed 
with the alloy AlCuMg1. The damage occurring at for- 
eign phases as a function of the deformation substan- 
tially determine the fracture of metallic materials. Ten- 
sile microtests in the scanning electron microscope 
yield insight into the relation between tensile strain and 
damage, the main influential variables being the local 
tensile strain and the dislocation density and distribu- 
tion in the vicinity of impurities. The damaging mecha- 
nism is subdivided into four stages: ‘Pore’ formation, 
stationary pore growth through single slipping, acceler- 
ated pore growth through manifold slipping, and pore 
condensation. The quantitative damage analysis is 
taken as a basis for developing a qualitative model of 
failure mechanism. In addition, the failure model is ap- 
plied to investigate the connections between micro- 
scopic and macroscopic fracturing in terms of fracture 
mechanics. (orig./RHM). (Copyright (c) 1991 by FIZ. 
Citation no. 91:000995.) 
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160,288 

AD-A237 116/9/GAR PC A03/MF A01 
California Univ., Irvine. Dept. of Physics. 

High Current Extraction in the Stellatron. 

Final rept. 1 Oct 87-30 Apr 90. 

N. Rostoker, A. Fisher, and H. Ishizuka. 30 Apr 90, 


38p 
Contract NO00014-88-K-0175 


Contents: Experimental Study of a Stellatron Accelera- 
tor Using Plasma Start Up; Suppression of Beam Insta- 
bilities in the UCI Stellatron; A Plasma Betatron With- 
out Gas Breakdown; and Preliminary Experiment on 
the Electron Beam Extraction From a Stellatron. 


160,289 

AD-A237 269/6/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 

Beam Trapping in the NRL Modified Betatron Ac- 
celerator. 

Interim rept. 

C. A. Kapetanakos, D. Dialetis, S. J. Marsh, K. L. 
Len, and T. Smith. 15 May 91, 20p Rept no. NRL- 
MR-6808 


The experimental results on the trapping of the beam 
NRL modified betatron accelerator are in good agree- 
ment with a revised model of resistive trapping and 
thus it may be concluded that the wall resistivity is re- 
sponsible for the inward spiral motion of the beam 
after injection. 


160,290 
AD-A237 428/8/GAR 
Naval Research Lab., Washington, DC. 


PC A03/MF A01 


Viasov Simulations of Very-Large-Amplitude Wave 
Generation in the Plasma Wakefield Accelerator. 
Memorandum rept. 

J. Krall, G. Joyce, and E. Esarey. 17 Jun 91, 31p 
Rept no. NRL-MR-6772 

Contract DE-Al05-83ER-40017 


Simulations of the plasma wakefield accelerator are 
carried out by following the time evolution of the 
plasma distribution function in one dimension via the 
Viasov-Maxwell equations. Simulation results are com- 
pared to numerical solutions of the nonlinear relativis- 
tic cold plasma equations and to previous theoretical 
estimations of trapping and thermal effects on plasma 
waves. It is found that highly nonlinear wakes are ob- 
tainable in the vicinity of the driving beam, where the 
thermal velocity spread of the plasma is reduced. In 
this region, wake amplitudes can significantly exceed 
the expectations of relativistic warm plasma models 


and agree closely with cold fluid theory. In all cases, 
however, particle trapping and thermalization due to 
particle scattering from the large amplitude plasma 
wave reduce the wake to below the nonrelativistic wa- 
vebreaking limit after the initial accelerating peak. 


160,291 

AD-A237 670/5/GAR PC A18/MF A04 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 

Research Laboratory of Electronics Progress 
Report Number 133, January 1-December 1990. 

J. Allen, and D. Kleppner. 31 Dec 90, 406p 


Contents: PART | - SOLID STATE PHYSICS, ELEC- 
TRONICS AND OPTICS; Section 1 - Materials and 
Fabrication; Section 2 - Optics and Devices; Section 3 
- Surfaces and Interfaces; PART II - APPLIED PHYS- 
ICS; Section 1 - Atomic, Molecular and Optical Phys- 
ics; Section 2 - Plasma Physics; Section 3 - Electro- 
magnetics; Section 4 - Radio Astronomy; PART Ill - 
SYSTEMS AND SIGNALS; Section 1 - Digital Signal 
Processing; PART IV - LANGUAGE, SPEECH AND 
HEARING; Section 1 Speech Communication; Section 
2 - Sensory Communication; Section 3 - Auditory Phys- 
iology; Section 4 - Linguistics. 


160,292 

AD-A237 682/0/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 

Effects of Charge Density Rise Time upon Ceren- 
kov Radiation. 

Master’s thesis. 

P. M. Suttle. Jun 90, 58p 


This study investigates the effects of different charge 
density rise times upon the magnitude of the Cerenkov 
radiation produced by a semi-infinite electron beam. 
The magnetic field pulses were generated for different 
rise times and relationships between the maximum 
magnitudes and their associated rise times were ob- 
tained. These were compared with theoretical relation- 
ships derived from a power series approximation. The 
generated results were close to those predicted by 
theory for short rise times at short radial distances. For 
longer rise times, the departure from theory was 
caused by the magnitude of the decay portion of the 
magnetic pulse. This effect could be mitigated at 
longer rise times by increasing the radial distance from 
the electron beam. 


160,293 

AD-A237 791/9/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 

Further Investigations Using the NEUTRAL Code. 
Interim rept. 

J. M. Les, and R. E. Terry. 26 Jun 91, 24p Rept no. 
NRL-MR-6783 

Contract MIPR-89-565 


Some applications of the NEUTRAL code, as dis- 
cussed in a previous report, are considered. NEUTRAL 
was run with an energy dependent cross section and 
the results were compared to the analytical expres- 
sions of Prono et al. Good agreement exists between 
these two approaches. A parameter study was done to 
see how the neutral energy varied with the background 
gas width. It was determined if one knew the cross 
sections exactly, then from measurements of the aver- 
age neutral energy, one could infer an average gas 
width. Neutral was also modified to model a linearly 
time rising electric field, which is a closer representa- 
tion to the actual operation of a reflex switch. It was 
found that the average neutral energy seems to in- 
crease linearly in time as well. A comparison is also 
made to a simple quasistatic model and only limited 
agreement is shown to occur. Discussion on the need 
to include a time rising current density is presented 
and it is mentioned that future work is being focused 
on this program. 


160,294 

AD-A237 802/4/GAR PC A06/MF A02 
New Mexico State Univ., Las Cruces. Dept. of Physics. 
Survey of Nonlinear Dynamics (Chaos Theory). 
Final rept. 

R. L. Ingraham. Apr 91, 103p ASL-CR-91-0001-1 
Contract DAAL03-86-D-0001 


The aim of this report is to give a survey of the whole 
field of nonlinear dynamics (chaos theory) in com- 
pressed form. The standard topics--such as stability 
and bifurcation of continuous and discrete time sys- 
tems, Hamiltonian systems, measures of chaos 





through Lyapunov exponents, broad band power spec- 
tra, and algorithmic complexity and related entropies, 
and experimental realization of chaos ---are covered. 
But in addition, some topics seldom seen in short sur- 
veys are included: basic sensitive dependence and a 

ecise definition of chaos, absence of chaos in a 
large sector of quantum mechanics, renormalization 
group and critical phenomena theory, and the very im- 
portant Galerkin approximation method in partial differ- 
ential ——_— dynamics. Throughout the report math- 
ematical rigor is not emphasized; however, precise 
statements of the crucial, mainly topological, key con- 
cepts and theorems are insisted upon. 


160,295 

AD-A237 889/1/GAR PC A04/MF A01 
Naval Research Lab., Washington, DC. 
Saas Neutral Problem and the Code 
NEUTRAL. 

Interim rept. 

J. M. Les, and R. E. Terry. 26 Jun 91, 67p Rept no. 
NRL-MR-6779 


The code named NEUTRAL was developed to simu- 
late the problem of charge- exchange neutrals, which 
has been Di may to explain the anamolous gap clo- 
sure in a Reflex Switch. NEUTRAL is one dimensional 
in position and velocity space and includes a static 
electric field. Monte lo techniques are used to 
model the charge-exchange process. Analytic — 
sions are derived using the one dimensional Boltz- 
mann equation, assuming a constant charge-ex- 
o——- cross section, and they are compared against 
the NEUTRAL simulation runs. Good agreement is 
found between the two results. Some parameters were 
also varied independently to test the response of NEU- 
TRAL. It was found that the code gives reasonable an- 
swers for a wide range of the input. From these bench- 
mark tests it is concluded that NEUTRAL is operating 
correctly. 


160,296 

DE91012869/GAR PC A03/MF A01 

Battelle Pacific Northwest Labs., Richland, WA. 

Hy |i spectroscopy of (sup 81)Kr and (sup 
r. 


B. D. Cannon. Nov 90, 17p PNL-SA-18840, CONF- 
910595-10 

Contract ACO06-76RL01830 

CLEO ‘91: conference on lasers and electro-optics, 
Baltimore, MD (USA), 12-17 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


Hyperfine constants and isotope shifts for (sup 81)Kr 
and (sup 85)Kr measured by saturation spectroscopy 
and two-color two-photon excitation will be reported 
and discussed. 1 fig., 1 tab. 


160,297 
DE91012954/GAR 
Joint Inst. for Heavy lon Research, Oak Ridge, TN. 


PC A03/MF A01 


pen calculations at superdeformed 
s 

W. Nazarewicz, J. Dobaczewski, and P. Van Isacker. 
1991, 33p CONF-9103176-1 

Contract FG05-87ER40361 

Workshop on future directions in nuclear physics with 
4(pi) gamma detection systems of the new generation, 
Strasbourg (France), 4-16 Mar 1991. Sponsored by 
Department of Energy, Washington, DC. 


Spectroscopy of superdeformed nuclear states opens 
up an exciting possibility to probe new properties of the 
nuclear mean field. In particular, the unusually de- 
formed atomic nucleus can serve as a microscopic 
laboratory of quantum-mechanical symmetries of a 
three dimensional harmonic oscillator. The classifica- 
tions and coupling schemes characteristic of weakly 
deformed systems are expected to be modified in the 
superdeformed world. The ‘“‘superdeformed” symme- 
tries lead to new quantum numbers and new effective 
interactions that can be employed in microscopic cal- 
culations. New classification schemes can be directly 
related to certain —— properties of the nuclear 
shape. 63 refs., 7 figs. 


model 


160,298 
DE91013066/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Time-resolved emittance measurements of an ex- 
cimer-laser-driven metal photocathode. 

T. Kauppila, R. Carlson, D. Moir, and R. Ridlon. 
1991, 14p LA-UR-91-1451, CONF-910505-154 
Contract W-7405-ENG-36 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 


Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
—— of Energy, Washington, DC. 
.S. Sales Only. 


The velvet cathode material of a 4-MeV, electron- 
beam injector was replaced with a metal cathode and 
driven by an ArF excimer laser. Time-resolved meas- 
urements of photo electron current and effective cath- 
ode temperature were made. A streak camera and B- 
dot — field) probes were the primary diagnos- 
tics for the experiment. The streak camera determined 
effective cathode temperature in a single spatial di- 
mension. Time-integrated photography was used to 
observe plasma formation in the cathode region. The 
results will be used to ascertain the feasibility of long- 
pulse (75 ns) beam generation for injection into a linear 
induction accelerator. 6 refs., 6 figs. 


160,299 
DE91013067/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 
Magnet design for the DARHT linear induction ac- 
celerators. 
M. Burns, K. Chellis, C. Mockler, T. Tucker, and G. 
Velasquez. 1991, 14p LA-UR-91-1450, CONF- 
910505-153 
Contract W-7405-ENG-36 
1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
a of Energy, Washington, DC. 

.S. Sales Only. 


The linear induction accelerator focus =a design 
for the Dual Axis Radiographic Hydrotest (DARHT) fa- 
cility is presented. Prototype solenoid magnets have 
demonstrated less than 1 mrad peak transverse error 
field while using large copper conductors. The design 
features multi filar winding to reduce field errors due to 
winding geometry, iron rings within the solenoid to 
greatly reduce the effects of winding errors, and low 
profile dipole trim magnets to correct installation 
errors. Numerical modeling of several designs is pre- 
sented as well as data from magnetic field measure- 
ments of a series of prototype magnets. 5 refs., 5 figs. 


160,300 
DE91013070/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 
Fields and trajectories in the magnicon. 
P. J. Tallerico, and D. E. Rees. 1991, 14p LA-UR-91- 
1444, CONF-910505-159 
Contract W-7405-ENG-36 
1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
artment of Energy, Washington, DC. 
.S. Sales Only. 


The magnicon is a new type of deflection-modulated 
microwave amplifier that has great potential for 7 
power, high-efficiency microwave generation. The 
magnicon has two (trademark)110 cavities, each with 
fields rotating at microwave frequencies. The first 
cavity deflection-modulates an electron beam into an 
expanding spiral path, and the second extracts kinetic 
energy from the modulated beam. Static magnetic 
fields employed in the second cavity produce cyclotron 
motion at frequencies employed in the second cavity 
produce cyclotron motion at frequencies that are multi- 
ples of the microwave frequency. The results of calcu- 
lations performed on this beam-wave system, with a 
first-order numerical model, provide guidance for mag- 
nicon experimental designs. Field calculations have 
also been done with the three-dimensional electro- 
magnetic field simulation code, MAFIA. The field and 
trajectory calculations demonstrate that very high 
output power and dc-to-rf conversion efficiencies are 
possible with the magnicon. 4 refs., 6 figs. 


160,301 

DE91013073/GAR PC A03/MF A01 

Los Alamos National Lab., NM. 

PSR extraction kicker system improvements. 

T. W. Hardek. 1991, 14p LA-UR-91-1432, CONF- 

910505-147 

Contract W-7405-ENG-36 ; 

1991 Institute of Electrical and Electronics Engineers 

(IEEE) particle accelerator conference (PAC), San 
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A program to improve the reliability of hardware re- 
quired to operate the Los Alamos Proton Storage Ring 
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has been under way for the past three years. The ex- 
traction kicker system for the PSR was identified as 
one candidate for improvement. Pulse modulators 
produce 50kV pulses 360 nsec in length at up to 24-Hz 
pulse repetition rate and drive two 4-meter-long stri- 
pline electrodes. Sources of difficulty with this system 
included short width switch tube lifetime, drive cable 
electrical breakdown, high- connector failure, 
and occasional electrode break . This paper dis- 
cusses modifications completed on this system to cor- 
rect these difficulties. 2 refs., 3 figs. 
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R. Hanft, B. C. Brown, J. A. Carson, S. A. Gourlay, 
and M. J. Lamm. May 91, 14p FNAL/C-91/126, 
CONF-910505-126 
Contract AC02-76CH03000 
1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


For the Fermilab Tevatron low beta insertions installed 
in 1990--1991 as part of a luminosity upgrade there 
were built approximately 35 ing cold iron 
quadrupoles utilizing a two layer cos 2(theta) coil ge- 
ometry with 76 mm diameter aperature. The field har- 
monics and strengths of these magnets obtained by 
measurement at cryogenic conditions are presented. 
Evidence for a longitudinal periodic structure in the 
remnant field is shown. 6 refs., 2 figs., 3 tabs. 
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relative to (sup 235)U from 0.5 to 400 MeV. 
P. W. Lisowski, A. Gavron, W. E. Parker, S. J. 
Balestrini, and A. D. Carlson. 1991, 15p LA-UR-91- 
1621, CONF-910503-19 
Contract W-7405-ENG-36 : 
International conference on nuclear data for science 
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ton, DC. 


Neutron-induced fission cross section ratios from 0.5 
to 400 MeV for samples of (sup 233, 234, 236)U rela- 
tive to (sup 235)U have been measured at the WNR 
neutron Source at Los Alamos. The fission reaction 
rate was determined using a fast parallel plate ioniza- 
tion chamber at a 20-m flight path. Cross sections over 
most the energy range were also extracted using the 
neutron fluence determined with three different proton 
telescope arrangements. Those data provided the 
shape of the (sup 235)U(n,f) cross section relative to 
the hydrogen scattering cross section. That shape was 
then normalized to the very accurately known value for 
(sup 235)U(n,f) at 14.1 MeV to allow us to obtain cross 
section section values from the ratio data and our 
values for (sup 235)U(n,f). 6 refs., 1 fig. 
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Until recently there has been very little cross section 
data for neutron-induced fission in the intermediate 
energy region, primarily because no suitable neutron 
source has existed. At Los Alamos, the WNR target-4 
facility provides a high-intensity source of neutrons 
nearly ideal for fission measurements extending from a 
fraction of a MeV to several hundred MeV. This paper 
summarizes the status of fission cross section data in 
the intermediate energy range (En > 30 MeV) and pre- 
sents our fission cross section data for (sup 235)U and 
(sup 238)U compared to intranuclear cascade and sta- 
tistical model predictions. 
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The AGS Booster beam position monitor system must 
accurately measure the position of beams and 
bunches over a wide range of intensity. The frequency 
of operation must also cover a wide range (600 kHz to 
4.2 MHz) since the Booster accelerates both protons 
and heavy ions. Split-cylinder electrodes were chosen 
to monitor the position of the beam because of their 
good low frequency response and high linearity. The 
need to accelerate low-energy partially-stripped heavy 
ions requires the pick-up electrodes (PUEs) to operate 
in a 3 (times) 10(sup (minus)11) torr vacuum. The 
PUEs are to measure the beam position to an absolute 
accuracy of (plus minus)0.5 mm and must therefore be 
mechanically stable despite the requirements that they 
be vacuum fired at 950(degree)C and baked periodi- 
Cally to 300(degree)C. This presentation describes 
both the mechanical design of the PUEs and the auto- 
mated test procedure used to ensure the stability, ac- 
curacy, and linearity of each unit. 3 refs., 5 figs. 
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\vity in cluster-molecule interactions: 
Ni(sub 13) + D(sub 2). 
J. Jellinek, and Z. B. Guevenc. 1991, 23p ANL/CP- 
73275, CONF-9105200-1 
Contract W-31109-ENG-38 
Jerusalem symposium on quantum chemistry, mode- 
selective chemistry (24th), Jerusalem (Israel), 20-24 
May 1991. Sponsored by Department of Energy, 
Washington, DC. 


Results of a detailed quasiclassical simulation study of 
the Ni(sub 13) + D(sub 2) collision system are pre- 
sented. The dissociative adsorption of the molecule as 
well as its scattering from the cluster are analyzed as 
functions of the initial rovibrational molecular state, 
Collision energy and structure of the cluster. Mode- 
specific features of the reactive and nonreactive chan- 
nels of the cluster-molecule interaction are displayed 
and discussed. Evidence for resonances and for a 
strong cluster structure-reactivity correlation is pre- 
sented. 13 refs., 6 figs. 
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Investigations of cumulative beam breakup in 
radio-frequency linacs. 

C. L. Bohn, and J. R. Delayen. 1991, 23p ANL/CP- 
73084, CONF-910123-30 
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OE/LASE ‘91: 4th Society of Photo-Optical Instrumen- 
tation Engineers (SPIE) international symposium, Los 
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Department of Energy, Washington, DC. 


An analytic model of cumulative beam breakup has 
been developed which is applicable to both low-veloci- 
¥ ion and high-energy electron linear accelerators. 

he model includes arbitrary velocity, acceleration, fo- 
cusing, initial conditions, beam-cavity resonances, and 
variable cavity geometry and spacing along the accel- 
erator. Both the steady-state and transient displace- 
ments of the beam bunches are calculated. As exam- 
ples, the solution is applied to hypothetical high-cur- 
rent ion accelerators comprised of superconducting 
coaxial half-wave resonators. The steady-state trans- 
verse motion of particles comprising a longitudinal 
halo between bunches is also calculated, and effects 
of nonzero bunch length and arbitrary bunch shape are 
investigated. The role of focusing in controlling beam 
breakup is quantified for these cases. 20 refs., 1 fig. 


160,308 


DE91013356/GAR 
Argonne National Lab., IL. 


272 VOL. 91, No. 21 


PC A03/MF A01 


Operation of synchrotron light sources with multi- 
ple insertion devices. 

J. Galayda, and A. M. Fauchet. 1991, 16p ANL/CP- 
73326, CONF-910505-128 

Contract W-31109-ENG-38 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
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The stability requirements of the next generation of 
synchrotron radiation facilities have been achieved on 
insertion device beamlines of existing rings. However, 
one insertion device (ID) affects the stored beam and 
hence the performance of all the other beamlines. 
Since the effects of the undulators are cumulative, 
higher levels of performance are required of the accel- 
erator in order to meet and exceed present day stand- 
ards in rings with many undulators. This paper will 
report experience to date in the areas mentioned 
above at several multi-undulator facilities and efforts to 
address these problems at facilities in the planning 
and construction phase. Section 2 will treat orbit con- 
trol and feedback. Section 3 will describe work on 
linear and nonlinear effects of ideal undulators in ac- 
celerators. Section 4 will mention undulator imperfec- 
tions and the demands they make on the accelerator 
control system. 11 refs., 2 figs., 3 tabs. 
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The equivalence of the paraxial wave equation to a 
time-dependent Schroedinger equation is exploited to 
construct optical analogs of model atoms in monoch- 
romatic fields. The approximation of geometrical 
optics provides the analog of the ery soe classi- 
cal mechanics. Optical analogs of Rabi oscillations, 
photoionization, stabilization, and the Kramers-Henne- 
berger transformation are discussed. One possibility 
for experimental realization of such optical analogs is 
proposed. These analogs may be useful for studies of 
— chaos” when the ray trajectories are chaot- 
ic. 9 refs. 
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The development of the multilayer insulation (MLI) 
system for the Superconducting Super Collider (SSC) 
50 mm collider dipole cryostat is an ongoing extension 
of work conducted during the 40 mm cryostat program. 
While the basic design of the MLI system for the 50 
mm cryostat resembles that of the 40 mm cryostat, re- 
sults from measurements of MLI thermal performance 
below 80K have prompted a re-design of the MLI 
system for the 20K thermal radiation shield. Presented 
is the design of the MLI system for the 50 mm collider 
dipole cryostat, with discussion focusing on system 
performance, blanket geometry, cost-effective fabrica- 
tion techniques, and built-in quality control measures 
that assure consistent thermal performance through- 
out the SSC accelerator. 16 refs., 8 figs., 2 tabs. 
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Soudan 2 honeycomb calorimeter. 

C. Garcia-Garcia. Dec 90, 25p ANL-HEP-CP-90-124, 
CONF-9010283-7 
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International conference on calorimetry in high energy 
physics, Batavia, IL (USA), 29 Oct 1990. Sponsored by 
Department of Energy, Washington, DC. 


Soudan 2 is an 1100-ton honeycomb tracking calorim- 
eter which is being constructed to search for nucleon 
decay. The detector consists of finely segmented iron 
instrumented with long drift tubes, and records three 
spatial coordinates and dE/dx for every gas crossing. 
Excellent event reconstruction capability, particle iden- 
tification and muon sign and direction determination 
give superior rejection of the neutrino background to 
nucleon decay in many modes. The first 620 tons of 
Soudan 2 are now in steady operation, with completion 
planned for 1992. Detector performance has been 
studied using cosmic ray tracks and a charged test 
beam calibration. Results on detector performance 
and detector response are described in this paper. 2 
refs. , 11 figs. 
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A linear accelerator (PILAC) is being designed as a 
new experimental facility for the Los Alamos Meson 
Physics Facility (LAMPF). The design goal is a flux of 
10(sup 9) pions per second at an energy of 920 MeV 
into a spectrometer having a resolution of 200 keV. To 
meet this design goal the system will have to accept a 
large phase space of particles which, in turn, implies 
that higher-order aberrations will be significant and 
have to be corrected. The computer program MOTER 
is being used to investigate the size of the aberrations 
and their effect on the resolution of the system. To 
meet this challenge a number of improvements, shows 
how MOTER can be used to design the high resolution 
channel and indicates the direction that future devel- 
opments of this program will take. 2 refs., 5 figs., 1 tab. 
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F. W. Guy, K. F. Johnson, and O. R. Sander. 1991, 
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Funnels in which two bunched ion beams are inter- 
laced to form a single beam have been proposed for 
high-current low-emittance ion linacs. A well-designed 
funnel would produce a beam with twice the frequency 
and current and almost twice the brightness of each 
original beam. A single-beam funnel experiment ex- 
ploring the beam- dynamics and physics issues of a 
discrete-element future has been completed at Los 
Alamos National Laboratory (LANL). The only known 
beam-dynamics issue of concern in a two-beam funnel 
not addressed was the beam-beam interaction, which 
is negligible. The rf deflector, in which beam merging 
occurs, is a key component of a discrete-element 
funnel. We report the beam-dynamics design proce- 
dure and experimental results for the rf deflector. 8 
refs., 5 figs. 
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A visual diagnostic technique has been developed to 
monitor and study ion beam structure shape and size 
along a transport line. In this technique, a commercial- 
ly available fluorescent screen is utilized in conjunction 
with a video camera. This visual representation of the 
beam structure is digitized and enhanced through use 
of false-color coding and displayed on a TV monitor for 
on-line viewing. Digitized information is stored for fur- 
ther off-line processing (e.g., extraction of beam pro- 
files). An optional wire grid placed upstream of the 
fluor screen adds the capability of transverse emit- 
tance (or angular spread) measurement to this tech- 
nique. This diagnostic allows real-time observation of 
the beam response to parameter changes (e.g., evolu- 
tion of the beam structure, shifts in the beam intensity 
at various spatial locations within the beam perimeter, 
= shifts in the beam center and position). 3 refs., 5 
igs. 
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The Laser-induced neutralization techniques, LINDA, 
is important as a noninterceptive diagnostic for quanti- 
tatively measuring beam emittance values. It is also 
valuable for its capability to characterize, both quanti- 
tatively and qualitatively, the performance and match 
of linac pec amar In this paper we present LINDA 
experimental results that show how the output beam of 
a radio-frequency quadrupole (RFQ) and drift-tube 
linac (DTL) combination changes with the variation of 
RFQ-DTL relative phase and of DTL cavity power. We 
also present results showing the effect of a longitudi- 
nal buncher on beam emissions. 2 refs., 4 figs. 
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An experimental demonstration confirming the beam- 
— of a Ramped-Gradient Drift-Tube Linac 
(RGDTL) was performed at Los Alamos National Lab- 
oratory. The RGDTL was designed to optimize on the 
requirements of maximum beam acceleration, mini- 
mum longitudinal and transverse emittance growth, 
and acceptable wall power loss. At low beam energies, 
transverse magnet focusing is weak and the rf defo- 
cusing must be minimized. As the beam energy in- 
creases, stronger rf defocusing can be tolerated and 
the rf electric field gradient can increase. A detailed 
comparison of theory and experiment was carried out. 
Beam longitudinal centroids (output energy and 
phase), transverse and ey oy emittances were 
measured as a function of RGDTL rf field amplitude 
and phase. The longitudinal centroids were also stud- 
ied as functions of input beam current, energy, and 
degree of bunching. Comparison between experimen- 
tal data and theory was found to be in good agree- 
ment. 12 refs., 1 fig. 
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An optically recording velocity interferometer system 
has been used to measure acceleration histories and 
maximum velocities for laser-driven aluminum foil tar- 
— launched from the output face of optical fibers. 
'eak flyer velocities have been determined as a func- 
tion of various parameters, including driving laser 
fluence, laser pulse duration and target thickness. The 
results at high fluences are consistent with a nearly 
constant efficiency of coupling optical energy into flyer 
kinetic energy and a small ablated mass fraction; how- 
ever, the coupling efficiency falls off rapidly at fluences 
< 15 J-cm(sup (minus)2). Measurement of the time 
delay between laser pulse arrival at the target and the 
onset of flyer motion have also been performed. Signif- 
icant delays are observed at low fluences, arising from 
the increased time required for plasma formation at the 
— interface under these conditions. 10 refs., 5 
igs. 
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Recirculating heavy ion induction accelerators are 
being a as possible drivers for heavy ion 
fusion. Part of this investigation has included the gen- 
eration of a conceptual design for a recirculator 
system. This paper will describe the overall engineer- 
ing conceptual design of this recirculator, including dis- 
cussions of the dipole magnet system, the supercon- 
ducting quadrupole system and the beam acceleration 
system. Major engineering issues, evaluation of feasi- 
bility, and cost tradeoffs of the complete recirculator 
system will be presented and discussed. 5 refs., 4 figs. 
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For the past 25 years, the United States Department of 
pegs te sponsored a cooperative program among 
its laboratories, contractors and university research 
programs to produce an evaluated nuclear data library 
which would be application independent and universal- 
ly accepted. The product of this cooperative activity is 
the ENDF/B evaluated nuclear data file. After approxi- 
mately = years of development, a new version of 
the data file, ENDF/B-VI has been released. The es- 
sential features of this evaluated data library are de- 
scribed in this paper. 7 refs. 
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A new type of ferrite tuner has been tested at the BNL. 
The ferrite tuner uses garnet slabs partially filling a stri- 
pline. One of the important features of the tuner is that 
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the ferrite is perpendicularly biased for operation 
above FMR, thus reducing the magnetic losses. A 
unique design was adopted to achieve the efficient 
cooling. The principle of operation of the tuner as well 
as our preliminary results on tuning a 52 MHz cavity 
are reported. Optimized conditions under which we 
demonstrated linear tunability of 80 KHz are de- 
scribed. The tuner’s losses and its effect on higher- 
order modes in the cavity are discussed. 2 refs., 8 figs. 
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Richard Feynman's formulation of quantum electrody- 
namics suggests a Monte Carlo algorithm for calculat- 
ing w propagation. We call this the Sum Over All 
Paths (SOAP) method. The method is applied to calcu- 
late diffraction by double slits of finite width and by a 
reflection grating. Calculations of reflection by plane 
and parabolic mirrors of finite aperture and from sever- 
al figured surfaces are shown. An application to a one- 
dimensional scattering problem is discussed. A varia- 
tion of SOAP can be applied to the diffusion equation. 
2 refs., 8 figs. 
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This paper summarizes a series of experiments to de- 
velop high gain GaAs photoconductive semiconductor 
switches ( ) for compact linear induction accel- 
erators (LIA). Three circuits have been built to initiate 
the PCSS in a high field switching mode called lock-on. 
Fast recovery is inducted at low fields. The switching 
properties desired for accelerators and results 
achieved to date with PCSS are presented. 15 refs., 10 
figs. 
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ite additional complexity, a recirculating induction 
accelerator system has potential for achieving signifi- 
cant cost reduction over linear induction accelerators. 
A study is being conducted to evaluate the feasibility 
and cost of a recirculating induction accelerator for 
heavy ions. This study has identified the major cost 
components of the recirculator system, evaluated the 
engineering feasibility of various accelerator sub-sys- 
tems and estimated overall system efficiency. System 
studies have been conducted to evaluate the depend- 
ence of system costs and efficiency on various system 
parameters and configurations. This paper will present 
the results from some of the system studies along with 
an evaluation of the engineering feasibility issues for a 
specific system design. The discussion of engineering 
feasibility will include evaluation and analysis of techni- 
cal feasibility as well as cost and efficiency of the ac- 
celerating pulse power systems and the beam bending 
systems. 6 refs., 7 figs., 1 tab. 
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Transient analysis of the AGS-Booster ring dipole 
and quadrupole magnet system. 

W. Zhang, A. V. Soukas, and S. Y. Zhang. 1991, 13p 
BNL-45463, CONF-910505-185 
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1991 Institute of Electrical and Electronics Engineers 
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A case study has been conducted for the quantitative 
analysis of the transmission line effects in the Brook- 
haven AGS Booster ring dipole and quadrupole 
magnet string. The Booster is a rapid cycling synchro- 
tron (7.5 Hz) which is excited by multiphase rectifier 
power supplies. A computer model and a simulation 
program are developed to study the transient current 
response of the magnet string due to an applied step 
voltage. To damp out the staircase noise caused by 
wave reflection during the current ramp, external resis- 
tors will be added in parallel with each half dipole 
magnet and each quadrupole magnet. The system 
model simulation values are based on the actual 
magnet parameters, the magnet power supply bus 
system, and the proposed current ramping rate. The 
system simulation approach can be applied to a larger 
_— as well, and will be briefly discussed. 5 refs., 7 
igs. 
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a beam transfer fast kicker modula- 
ors. 

W. Zhang, J. Bunicci, W. W. Frey, A. V. Soukas, and 
S. Y. Zhang. 1991, 13p BNL-45464, CONF-910505- 
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This work describes modulator developments for the 
Brookhaven Booster extraction and the AGS injection 
fast kickers. The modulators are projected for both 
proton and heavy ion operation. The equivalent load 
inductance is about 2.1 to 2.3 (mu)H for each modula- 
tor. The PFN voltage is required to be below 40 kV for 
operation in air. The rise time of the pulse for proton 
beam transfer is 120 ns up to 97% of full current (1000 
A), and for heavy ion beam transfer, the requirement is 
160 ns up to 98% of full current (1615 A). During the 
fourth batch transfer of the proton beam from the 
Booster to AGS, the pulse fall time of the AGS injec- 
tion fast kicker has to be very fast (< 140 ns), so that it 
does not appreciably deflect the first batch of injected 
protons that is circulating is the AGS. To achieve the 
design specifications, an extensive development effort 
has Nn pursued, including distributed parameter es- 
timation and measurement, computer aided analysis 
and design, pulse shaping and tail biting circuit test, 
proto-type construction, etc. The test results will be 
presented. 5 refs., 4 figs. 
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User control of the proton beam injection trajec- 
tories into the AGS Booster. 

T. D’Ottavio, A. Kponou, A. Luccio, J. G. Alessi, and 
- Reece. 1991, 13p BNL-45422, CONF-910505- 
Contract AC02-76CH00016 

1991 Institute of Electrical and Electronics Engineers 
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The 1.5 GeV (proton) Booster Synchrotron nearing 
completion at the AGS will get its 200 MeV beam from 
the linac, via a 34.9 m long linac-to-Booster transport 
line, LTB. LTB branches off from the existing linac-to- 
AGS transport line, HEBT, approximately 18.4 m 
downstream from the linac. A schematic layout of LTB 
is shown in the bottom part of Fig. 1. The four dipoles, 
DH2 through DHS, which are identical and are operat- 
ed in series, provide a 126(degrees) bend in the line. 
We have employed three strategies for implementing 
control of the trajectory, namely: (1) a global correction 
(2) a local correction (3) a zeroing correction. These, 
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as well as their implementation, will be discussed. Op- 
erating experience obtained from early commissioning 
runs will be given. The hardware used to implement 
the correction schemes are the beam position moni- 
tors, BPMxxx, orbit correctors, DH»xxx and DVxx, and 
multiwire profile monitors, MWxxx. The quads are 
QH»xx and QVx«. 3 refs., 3 figs. 
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BNL toroidal volume H(sup (minus)) source. 
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The BNL toroidal volume H(sup (minus)) ion source, in 
pulsed operation is now producing up to 35 mA with an 
electron to H(sup (minus)) ratio of less than 5, and a 
ratio of less than 3 for currents up to 20 mA. This im- 
provement came about by increasing the strength of 
the conical filter field. The source has also been oper- 
ated steady state at low arc currents, where up to 6 mA 
of H(sup (minus)) was extracted. The electron to H(sup 
(minus)) ratio is 2--3 times larger for dc operation. For 
dc currents up to 5 mA, the arc power efficiency was 5 
mA/kW. Pulsed performance with Ta and W filaments 
were very similar, except for the large gas pumping ob- 
served with the Ta filament. In dc operation, the Ta 
filament performed somewhat better than W. Extrac- 
tion from 7 apertures having a total area of 1 cm(sup 2) 
produced the same results as a single 1 cm(sup 2) ap- 
erture. 5 refs., 4 figs. 
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Database for modeling the Brookhaven AGS 
Booster. 

E. H. Auerbach. 1991, 11p BNL-45431, CONF- 
910505-181 

Contract AC02-76CH00016 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A Database has been developed for Brookhaven’s Al- 
ternating Gradient Synchrotron (AGS) Booster and its 
ancillary lines which contain both design and meas- 
ured physical data for the accelerator lattice and its 
magnets and other components. This database may 
then be connected to programs for modeling, permit- 
ting the programs to use any degree of desired detail 
from the available data with a view toward increasingly 
model-based control of the accelerator. These meth- 
ods are expandable to include the other machines in 
the AGS complex. 
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Pumping mechanisms in sputter-ion pumps low 
pressure operation. 

7 Welch. 1991, 14p BNL-45429, CONF-910505- 
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It is shown that significant H(sub 2) pumping occurs in 
the walls of triode pumps. Also, H(sub 2) is pumped in 
the anode cells of sputter-ion pumps. This pumping 
occurs in a manner similar to that by which the inert 
gases are pumped. That is, H(sub 2) pumped in the 
walls of the anode cells by high energy neutral burial. 
Hydrogen in the pump walls and anodes limits the 
base pressure of the pump. 13 refs., 5 figs., 1 tab. 
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First results of proton injection commissioning of 
the AGS Booster synchrotron. 

R. K. Reece, L. Ahrens, J. Alessi, E. Bleser, and J. 
M. Brennan. 1991, 14p BNL-45420, CONF-910505- 
196 
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Beam performance for the injection phase of proton 
beam commissioning of the AGS Booster synchrotron 
will be presented. The beam from the 200 MeV Linac is 
transported through a new beam line into the Booster. 
This Linac-to Booster (LTB) beam line includes a 
126(degree) bend and brings the injected beam onto 
the Booster injection orbit through the backleg of a 
main ring dipole magnet. Transfer of beam from the 
Linac to the Booster, spiralling beam and closing the 
orbit in the Booster ring are discussed. Injection and 
transport through one sector of the ring has been ac- 
complished. 8 refs., 1 fig. 
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AGS new fast extraction system for the g-2 experi- 
ment and RHIC injection. 
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CONF-910505-195 

Contract AC02-76CH00016 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The AGS requires a new fast extraction beam 
(NewFEB) system for the muon g-2 experiment and 
the Relativistic Heavy lon Collider (RHIC). The pro- 
posed NewF EB system will consist of a new fast multi- 
pulsing kicker placed at straight section G10 and an 
ejector septum a, at H10, together will local orbit 
bumps generated by powering backleg windings on 
the AGS main magnets. The new system is capable of 
performing single bunch multiple extraction as often as 
every 8 ms up to 12 times per AGS cycle, in addition to 
the standard single turn fast extraction. The conceptu- 
al design of the NewFEB system will be discussed. 3 
refs., 3 figs., 1 tab. 
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AGS Booster Beam Position Monitor system. 

D. J. Ciardullo, A. Abola, E. R. Beadle, G. A. Smith, 
and R. Thomas. 1991, 13p BNL-45418, CONF- 
910505-194 
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To accelerate both protons and heavy ions, the AGS 
Booster requires a broadband (multi-octave) beam po- 
sition monitoring system with a dynamic range span- 
ning several orders of magnitude (2 (times) 10(sup 10) 
to 1.5 (times) 10(sup 13) particles per pulse). System 
requirements include the ability to acquire single turn 
trajectory and average orbit information with (plus 
minus) 0.1 mm resolution. The design goal of (plus 
minus) 0.5 mm corrected accuracy requires that the 
detectors have repeatable linear performance after 
periodic bakeout at 300 (degree)C. The system design 
and capabilities of the Booster Beam Position Monitor 
will be described, and initial results presented. 7 refs., 
5 figs. 
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Analysis of magnetic field measurement results 
for the AGS Booster magnets. 
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Magnetic field measurements have been made on 
nearly 200 conventional magnets that have been in- 





Stalled in the AGS Booster and its associated transfer 
lines. The measurements were intended to monitor the 
quality of the magnets being produced and to check 
the performance of each magnet before installation. 
The magnetic measurements effort led to certain im- 
provements in the manufacturing process, which ten 
subsequently produced very good, very uniform mag- 
nets. The integrated dipole fields of the 36 booster di- 
poles are uniform to 1.5 parts in ten thousand. The 
magnetic measurements indicate that the quadrupoles 
were manufactured to an accuracy of 3 ten thou- 
sandths of an inch, which is better than we can phys- 
ically measure. 3 refs., 2 figs., 4 tabs. 
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SLC High Energy Linac. 
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Three intense bunches (two electron and one posi- 
tron) are accelerated on each rf pulse in the SLC 
Linac. Careful control of the energy and energy spec- 
trum of each bunch is needed to provide acceptable 
beams at the collision point and the positron produc- 
tive target. The required rf amplitude, timing, and 
phase adjustments can be calculated and adjusted in 
real time to correct for changing conditions. BNS 
damping and energy feedback systems reduce the 
available reserve energy, which is limited. Observa- 
tions and stability of actual beams are reviewed. Impli- 
— rhe a future collider are discussed. 10 refs., 3 
igs., ’ 
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Measurements on prototype cavities (352 MHz) for 
the Advanced Photon Source (APS). 

J. F. Bridges, J. M. Cook, R. L. Kustom, and J. J. H. 
Song. 1991, 14p ANL/CP-73247, CONF-910505-192 
Contract W-31109-ENG-38 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Measurciiient of the higher order modes of a prototype 
single-ceil 352- MHz cavity for the APS 7-GeV Storage 
Ring will be presented and discussed. A 352-MHz cy- 
lindrical pill-box cavity made of aluminium has been 
built to test and verify the measurement instruments 
using the analytically-derived resonant frequencies of 
both the fundamental and higher-order modes. A 
cavity made from solid copper was built according to 
dimensions derived from URMEL program runs. The 
longitudinal and transverse impedances of the first 
several higher-order modes have been measured 
= various shaped metal beads. 5 refs., 5 figs., 1 
ab. 
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The finite element method has proven to be a very 
useful tool for calculating pressure distributions in 
complex vacuum systems. A number of finite element 
programs have been developed for this specific task. 
For those who do not have access to one of these 
specialized programs and do not wish to develop their 
Own program, another option is available. Any com- 
mercial finite element program with heat transfer anal- 
ysis capabilities can be used to calculate pressure dis- 
tributions. The approach uses an anal between 
thermal conduction and gas conduction with the quan- 
tity temperature substituted for pressure. The thermal 
analogies for pumps, gas loads and tube conduc- 
tances are described in detail. The method is illustrat- 


ed for an example vacuum system. A listing of the 
ANSYS data input file for this example is included. 2 
refs., 4 figs., 1 tab. 
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The ANL 7-GeV Advanced Photon Source storage ring 
crotch absorber will be subjected to a very high photon 
loading power density, approximately 750 W/mm(sup 
2) at normal incidence. To accommodate this high 
heat load, two designs were studied: one is a V-type 
compound angle absorber and the other is a horizon- 
tally rotated plate absorber. For both models, thermal 
and structural analyses have been carried out using 3- 
D finite element analysis. The analysis indicates that 
the V-type compound angle absorber controlled the 
peak temperatures effectively within the given geomet- 
ric constraints. Test samples made of GlidCop Al 15 
(alumina dispersion strengthened copper) were evalu- 
ated with an electron beam welder. The predicted and 
measured temperatures were in reasonable agree- 
ment. The overall absorber design includes a orat- 
ed screen in the positron beam area of the storage ring 
vacuum chamber to reduce rf impedance and to pro- 
vide pumping access for the high local gas load. 3 
refs., 4 figs., 2 tabs. 
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Coupling impedances (Z) for the 7-GeV APS storage 
ring have been numerically estimated. In order to con- 
firm these calculations, measurements of the coupling 
impedance of various vacuum components around the 
main storage ring was done with a synthetic pulse 
technique. A section of the beam + ante-chamber, a 
vacuum valve and without the internal RF screen, and 
a photon absorber were used as a device under test 
(DUT) to obtain the preliminary results. The result in 
the frequency domain (FD) measurement was com- 
pared with previous time domain (TD) measurement 
and with the computer simulation of the APS imped- 
ance —_. The Z of k dependence on the pulse 
length and the thickness of the center wire was exam- 
ined. 5 refs., 4 figs., 2 tabs. 
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In recent operation of the Los Alamos Proton Storage 
Ring (PSR), the vertical and horizontal tunes have 
been moved closer to the integers (v(sub y) = 2.12, 
v(sub x) = 3.17) due to enlarge the low-los working 
region. In this region, the beam can be significantly af- 
fected by space charge. The first observed effects are 
a nondestructive distortion of the beam profile and ver- 
tical growth of beam size sufficient to keep the shifted 
tunes from crossing the integer, but without large 
beam loss. At higher intensities, or with tunes closer to 
the integer, beam blow-up, accompanied by beam 
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losses, can occur. In this paper, we report recent ob- 
servations of this intensity-dependent effect and dis- 
cuss implications for future PSR operation. 4 refs., 2 
figs., 1 tab. 
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We have modeled an induction linac that will acceler- 
ate a 4-MeV, 3-kA beam of electrons to 16- to 20-MeV 
in 64 gaps. To suppress beam- breakup (BBU) instabil- 
ities induced by excitation of rf deflecting modes, the 

rowth factor (Gamma) must be kept sufficiently small 
‘e.g. < 3). On prototype DARHT cavities, rf measure- 
ments have shown that the normally degenerate TM 
modes are split in frequency by the asymmetry that the 
two pulsed-power drive rods present to the cavity. If 
half the cavities had vertical and half had horizontal 
drive-rod orientations, the effective number of gaps 
would be reduced by half if there were no coupling be- 
tween the modes by the solenoidal focusing and if the 
split modes had no overlap. The LLNL BREAK- 
UP was used to study BBU growth for drive rod alter- 
nation patterns of blocks of 1, 2, 4, 8, 16, 24, 32, or 64 
(no alternation) for both constant and alternating po- 
larity solenoids. For alternating polarities the optimum 
alternation pattern is 2 or 4, whereas for constant po- 
larities BBU is approximately independent of pattern. 9 
refs., 5 figs. 2 tabs. 
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The Main Ring Quadrupoles have been used in the 
Fermilab Main Ring and will be utilized in the proposed 
Fermilab Main Injector. Utilizing a rotating coil harmon- 
ic measurement system, a sample of more than 35 
Fermilab Main Ring Quadrupoles have been meas- 
ured. The asymmetric design of these magnets pro- 
vides many easily measured harmonic coefficients. 
Results for harmonic coefficients at various excitation 
levels are presented. 5 refs., 3 figs., 1 tab. 
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Each cavity section has a temperature control system 
which maintains the resonant frequency by exploiting 
the 17.8 ppm/(degree)C frequency sensitivity of the 
copper cavities. Each accelerating cell has a cooling 
tube brazed azimuthally to the outside surface. Alter- 
nate supply and return connection to the water mani- 
folds reduce temperature gradients and maintain phys- 
ical alignment of the cavity string. Special tubing with 
spiral inner fins and large flow rate are used to reduce 
the film coefficient. Temperature is controlled by 
mixing chilled water with the water circulating between 
the cavity and the cooling skid located outside the radi- 
ation enclosure. Chilled water flow is regulated with a 
valve controlled by a local microcomputer. The tem- 
perature loop set point will be obtained from a slower 
loop which corrects the phase error between the cavity 
section and the rf drive during normal beam loaded 
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conditions. Time constants associated with thermal 

gradients induced in the cavity with the rf power re- 

quire programming it to the nominal 7.1 MW level over 

fi minute interval to limit the reverse power. 4 refs., 4 
Ss. 
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In the vicinity of the transition energy of an ion syn- 
chrotron the longitudinal oscillation frequency drops 
and the motion becomes non- adiabatic; the result is 
emittance dilution. Furthermore, because the synchro- 
tron oscillation is too slow to average particle energy 
gain, particles off the synchronous phase get to much 
or too little acceleration depending whether they lead 
or lag; therefore, momentum spread is increased. In 
this regime of rf focusing degrades beam quality. Di- 
rectly J. Griffin has proposed eliminating the rf focus- 
ing near transition by flattening the rf waveform with a 
second or third harmonic component. The rf is phased 
so that all particles in the bunch are accelerated by the 
flattened portion, receiving just the acceleration re- 
quired by the magnet cycle. We will show by concrete 
examples related to the Fermilab Main Ring (MR) and 
Main Injector (MI) that one can eliminate rf focusing 

ntly long before and after transition to reduce 
the maximum momentum spread and emmitance 
growth significantly. Additionally, the bunch has its 
maximum phase spread at transition so that the peak 
current and resulting microwave instability is mitigated, 
and the bunch above transition becomes a satisfactory 
match to an accelerating bucket. 
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The Los Alamos free-electron laser (FEL) facility has 
been greatly modified by the replacement of the 
thermionic electron gun and bunchers with a 1300 
Mkiz RF photoinjector. Two more accelerator tanks 
have been a to increase the beam energy to 40 
MeV. Preliminary studies at 15 MeV have demonstrat- 
ed excellent beam quality with a normalized emittance 
of 40 (pi) mm-mrad. The beam quality is now sufficient 
to allow harmonic lasing in the visible. At present we 
are beginning FEL experiments at a wavelength near 3 
(mu)m. In this paper we report on the performance of 
our photoinjector accelerator. 9 refs. , 3 figs., 4 tabs. 
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MACS, the —, and collimation system on 
the NPD at LANSCE. 

M. A. M. Bourke, J. A. Goldstone, and K. J. Lovell. 
1991, 17p LA-UR-91-1700, CONF-9103130-4 
Contract W-7405-ENG-36 

North Atlantic Treaty Organization (NATO) advanced 
research workshop on measurement of residual stress 
and applied stress using neutron diffraction, Oxford 
(UK), 18-22 Mar 1991. Sponsored by Department of 
Energy, Washington, DC. 


The practical problems associated with beam collima- 
tion and specimen manipulation at a pulsed neutron 
source are identical to those on a steady state source. 
However extra constraints result from the limited 
space available and from the time of flight analysis of 
the diffracted neutrons. A manipulation and collimation 
system (MACS) has been designed for the neutron 
powder diffractometer (NPD) at the Los Alamos spall- 
ation neutron source (LANSCE). It provides specimen 
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motion and aperture positioning with accuracies of 
better than 0.1mm and is constructed as a rigid unit. 
For flat sided specimens sampling volumes less than 
30 mm(sup 3) have been obtained demonstrating the 
viability of making spatially resolved strain measure- 
ments at a pulsed neutron source. 3 figs. 
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DE91013690/GAR 

Los Alamos National Lab., NM. 
New techniques in neutron data measurements 
above 30 MeV. 

P. W. Lisowski, and R. C. Haight. 1991, 16p LA-UR- 
91-1684, CONF-910503-21 

Contract W-7405-ENG-36 

International conference on nuclear data for science 
and technology, Juelich (Germany, F.R.), 13-17 May 
1991 meee by Department of Energy, Washing- 
ton, DC. 

Portions of this document are illegible in microfiche 
products. 


Recent developments in experimental facilities have 
enabled new techniques for measurements of neutron 
interactions above 30 MeV. Foremost is the develop- 
ment of both monoenergetic and continuous neutron 
sources using accelerators in the medium energy 
region between 100 and 800 MeV. Measurements of 
the reaction products have been advanced by the con- 
tinuous improvement in detector systems, electronics 
and computers. Corresponding developments in parti- 
cle transport codes and in the theory of nuclear reac- 
tions at these energies have allowed more precise 
design of neutron sources, experimental shielding and 
detector response. As a result of these improvements, 
many new measurements are possible and the data 
base in this energy range is expanding quickly. 
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Evaluated Nuclear Structure Data File (ENSDF). 

M. R. Bhat. 1991, 27p BNL-45306, CONF-910503-22 
Contract AC02-76CH00016 

International conference on nuclear data for science 
and technology, Juelich (Germany, F.R.), 13-17 May 
1991 — by Department of Energy, Washing- 
ton, DC. 


The Evaluated Nuclear Structure Data File (ENSDF), is 
maintained by the National Nuclear Data Center 
(NNDC) on behalf of the international Nuclear Struc- 
ture and Decay Data (NSDD) network organized under 
the auspices of the International Atomic Energy 
Agency. ENSDF provides evaluated experimental nu- 
clear structure and decay data for basic and applied 
research. The activities of the NSDD network, the pub- 
lication of the evaluations, and their use in different ap- 
plications are described. Since 1986, the ENSDF and 
related numeric and bibliographic data bases have 
been made available for on-line access. The current 
status of these data bases, and future plans to improve 
poe yyte access to their contents are discussed. 8 
refs., 4 tabs. 
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Research in nuclear physics. Progress report, 
June 1, 1990-January 31, 1991. 

M. F. Vineyard, G. P. Gilfoyle, and R. W. Major. 31 
Jan 91, 24p DOE/ER/40459-4 

Contract FG05-88ER40459 

Sponsored by Department of Energy, Washington, DC. 


This report discusses proton and (alpha)-particle cor- 
relations with evaporation residues in the (sup 40)Ca 
+ (sup 12)C Reaction at E((sup 40)Ca) = 450 MeV. 
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ion of magnetization sextupole and deca- 
pole in a 5 centimeter bore SSC dipole using pas- 
sive superconductor. 
M. A. Green. May 91, 16p LBL-30702, SC-MAG-339, 
CONF-910505-206 
Contract ACO3-76SF00098 
1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Higher multipoles due to magnetization of the super- 
conductor in four and five centimeter bore Supercon- 


ducting Super Collider (SSC) superconducting dipole 
magnets have been observed. The use of passive su- 
perconductor to correct out the magnetization sextu- 
pole has been demonstrated on two dipoles built by 
the Lawrence Berkeley Laboratory (LBL). This reports 
shows how passive correction can be applied to the 
five centimeter SSC dipoles to remove sextupole and 
decapole caused by magnetization of the dipole super- 
conductor. Two passive superconductor corrector op- 
tions will be presented. The change in magnetization 
sextupole and decapole due to flux creep decay of the 
superconductor during injection can be partially com- 
pensated for using the passive superconductor. 9 refs; 
5 figs. 
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Sandia National Labs., Albuquerque, NM. 
Equivalence of simple models for radiation-in- 
duced impulse. 

R. J. Lawrence. 1991, 23p SAND-91-1171C, CONF- 
9107105-29 

Contract AC04-76DP00789 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


A number of models that predict the impulse generat- 
ed in solid targets by short high-intensity radiation 
loads are described. It is shown that the impulse is in- 
sensitive to the details of the energy deposition and 
interaction processes. Thus with the proper nondimen- 
sionalization and normalization, all the models are 
known to be very nearly equivalent. 5 refs., 5 figs., 1 
tab. 


160,351 

DE91013750/GAR 
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Parasitic crossing at an asymmetric B factory, 
APIARY. 

Y. H. Chin. May 91, 16p LBL-30701, ESG-135, 
CONF-910505-207 

Contract ACO3-76SF00098 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 
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Effects of parasitic crossings ("near miss” collisions of 
two counter-rotating beams at unwanted positions 
near the IP) are studied in terms of computer simula- 
tions for an asymmetric B Factory, APIARY- 6.3d. 
Beams are separated horizontally at the first parasitic 
crossing points by about 7.6 times the horizontal rms 
size of the low energy beam (the a in size of the 
two beams), sigmatel 0x, +). Simulations, including 
both the beam collision at the IP and parasitic cross- 
ings, have been performed for different separation dis- 
tances, d. It is found that the ratio d/ ao Ox, +) 
is a good scaling parameter of beam blowup behavior. 
The results show that beam blowup due to the parasit- 
ic crossings is diminished for d (ge) 7(sigma)(sub 
Ox, +), in agreement with the bunch separation experi- 
ment at CESR. Thus, the nominal separation 7.6 
= Ox, +) turns out to be acceptable, but with 
only a small margin. Some methods to mitigate the ef- 
fects of the parasitic crossings are discussed. 3 refs. , 
5 figs., 2 tabs. 
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Preliminary study of an integral harmonic analysis 
magnetic field measurement system for long 
magnets. 

M. |. Green. Apr 91, 15p LBL-29951, CONF-910505- 
208 


Contract ACO3-76SF00098 ; 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


We described the research and development required 
to design and build a prototype system capable of 
making integrated magnetic multipole measurements 
of warm and cryogenic 50 mm bore SSC dipole and 
quadrupole magnets utilizing a warm probe in a warm 
finger. Our experience and some preliminary studies 
indicate that it is highly unlikely that a 16 meter long 
probe can be fabricated that will have a twist below 
several milliradians at any temperature. Consequently 





we describe a segmented 16 meter long probe for 
which we intend to calibrate the phase of each seg- 
ment to within 0.1 milliradians. The data for all seg- 
ments will be acquired simultaneously, and integrated 
data will be generated from the vector sums of the indi- 
vidual segments. The calibration techniques and in- 
strumentation required to implement this system are 
described. The duration of an integral measurement at 
one current is less than ten seconds, which is three 
orders of magnitude shorter than that required by the 
mole technique presently being used. The system is 
based on an extrapolation of the techniques used at 
LBL to measure cryogenic 1 meter models of SSC 
magnets with a cryogenic probe. 3 refs., 3 figs. 
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Testing of a high current dc ESQ accelerator. 

J. W. Kwan, G. D. Ackerman, O. A. Ackerman, C. F. 
Chan, and W. S. Cooper. May 91, 14p LBL-29974, 
CONF-910505-205 

Contract ACO3-76SF00098 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A high current dc electrostatic quadrupole (ESQ) ac- 
celerator is being developed for negative-ion-based 
neutral beam heating and current drive on the next 
generation tokamak. Beam energy and current will 
eventually be in the MeV and multiampere range.| This 
CCVV (constant- current variable-voltage) accelerator 
uses a series of identical ESQ modules. We have suc- 
cessfully tested a prototype CCVV accelerator up to 
200 keV with a 100 mA He(sub +) beam (with space 
charge equivalence of 140 mA of D(sup (minus))) for a 
pulse length of 1 s. Testing was also done with a 42 
mA H(sup (minus)) beam (H(sup (minus)) beam current 
was limited by source performance). There was almost 
no beam loss in the ESQ accelerator. no emittance 
growth was found in the beam injected from the preac- 
celerator into the ESQ accelerator had low aberration. 
We are presently designing a proof-of- principle one- 
channel CCVV accelerator that would accelerate 1.0 A 
of D(sup (minus)) 1.3 MeV energy. 4 refs., 7 figs. 
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Sandia National Labs., Albuquerque, NM. 
Load-balancing and performance of a gridiess par- 
ticle simulation on MIMD, SIMD, and vector super- 


computers. 

S. Plimpton, |. Shokair, J. Wagner, and J. Jortner. 
1991, 16p SAND-90-2671C, CONF-9104265-1 
Contract AC04-76DP00789 

Society for Industrial and “— Mathematics (SIAM) 
conference (5th), Houston, TX (USA), Apr 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Our charged particle simulation models a relativistic 
electron beam for which the field solution is local and 
thus requires no grid. We have implemented the simu- 
lation on a CRAY and on two parallel machines, a 
nCUBE 2 and Connection Machine. We present imple- 
mentation details and contrast the approaches neces- 
sary for the three architectures. On the parallel ma- 
chines a dynamic load-balancing problem arises be- 
cause the beam grows uniformly in one dimension 
from a few hundred to hundreds of thousands of parti- 
cles as the simulation progresses. We discuss a folded 
Gray-code mapping of the processors to the length 
scale of the simulation that expands (or shrinks) as the 
beam changes length so as to minimize inter-proces- 
sor communication. This improves the efficiency of the 
nCUBE version of the simulation which runs at 10x the 
ware of the vectorized CRAY version. 7 refs., 4 figs., 
1 tab. 
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E-beam accelerator cavity development for the 
round-based free electron laser. 
. K. Bultman, and G. Spalek. 1991, 15p LA-UR-91- 
1495, CONF-910505-227 
Contract W-7405-ENG-36 
1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
artment of Energy, Washington, DC. 
.S. Sales Only. 


Los Alamos National Laboratory is designing and de- 
veloping four prototype accelerator cavities for high- 


power testing on the Modular Component Technology 
Development (MCTD) test stand at Boeing. These 
cavities provide the basis for the e-beam accelerator 
hardware that will be used in the Ground Based Free 
Electron Laser (GBFEL) to be sited at the White Sands 
Missile Range (WSMR) in New Mexico. 2 refs., 7 figs. 
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Transition fittings between aluminum and stain- 
less steel components of cryogenic accelerators. 
W. E. Fox, and N. K. Bultman. 1991, 16p LA-UR-91- 
1494, CONF-910505-214 

Contract W-7405-ENG-36 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 

U.S. Sales Only. 


The use of copper-plated aluminum for cryogenic rf 
structures requires that a transition fitting be placed 
between the rf cavity and the stainless steel cryogen 
manifolding. The fitting must accommodate the signifi- 
cant loads that result because the aluminum and stain- 
less steel contract differentially as the cavity under- 
goes thermal cycling from 300 K to 20 K. The fitting 
must also accommodate loads resulting from installa- 
tion forces. Because the commercial fittings we evalu- 
ated for this application were unsatisfactory, we initiat- 
ed a development program to produce a fitting that 
had good structural properties, was easily repairable in 
the event of a leak, and could be customized to a spe- 
cific application. We evaluated both an explosive- 
bonded fitting and a low-temperature-soldered fitting. 
We conducted structural tests at 300 K, 20 K, and 4 
to determine failure mechanisms, and allowable 
stresses. 4 refs., 5 figs., 5 tabs. 
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Design development for the 50mm Superconduct- 
ing Super Collider dipole cryostat. 

T. H. Nicol. Mar 91, 19p FNAL-TM-1723, CONF- 
910340-39 

Contract ACO02-76CH03000 

Annual international industrial symposium on the super 
collider (IISSC) (3rd), Atlanta, GA (USA), 13-15 Mar 
1991 _— by Department of Energy, Washing- 
ton, DC. 


The cryostat of a Superconducting Super Collider 
(SSC) dipole magnet consists of all magnet compo- 
nents except the magnet assembly itself. It serves to 
support the magnet accurately and reliably within the 
vacuum vessel, provide all required cryogenic piping, 
and to insulate the cold mass from heat radiated and 
conducted from the environment. It must function reli- 
ably during storage, shipping and handling, normal 
magnet operation, quenches, and seismic excitations, 
poe must be manufacturable at low cost. The major 
components of the cryostat are the vacuum vessel, 
thermal shields, multilayer insulation system, cryogen- 
ic piping, interconnections, and suspension = 
The overall design of a cryostat for superconducting 
accelerator magnets requires consideration of fluid 
flow, proper selection of materials for their thermal and 
structural performance at both ambient and operating 
temperature, and knowledge of the environment to 
which the magnets will be subjected over the course 
their expected operating life. This paper describes the 
design of the current 50mm SSC collider dipole cryos- 
tat and includes discussions on the structural and ther- 
mal considerations involved in the development of 
each of the major systems. Where appropriate, com- 
parisons will be made with the 40mm cryostat. 7 refs., 
5 figs., 4 tabs. 
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epsilon (prime)/epsilon: Review and _ recent 


wg 

. J. Franzini. 19 Apr 91, 31p LBL-30619, CONF- 
9103173-2 

Contract ACO03-76SF00098 

Rencontres de physiques de la Valle d’Aosta, La 
Thuile (Italy), 4-9 Mar 1991. Sponsored by Department 
of Energy, Washington, DC. 


The evolution of the theoretical perspective on 
(epsilon)(prime)/(epsilon) is reviewed. The introduc- 
tion of the Z(sup O) penguin and the effects of high 
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M(sub t) are discussed, in particular the possibility for 
(epsilon)(prime)/(epsilon) to be identically zero. 
Recent calculations of (epsilon)(prime)/(epsilon) 
based on current estimates and bounds on the input 
parameters are presented. 41 refs., 13 figs. 
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R. M. Scanlan, and J. M. Royet. May 91, 16p LBL- 
28916, SC-MAG-287, CONF-910505-219 
Contract ACO3-76SF00098 

1991 Institute of Electrical and Electronics E 
(IEEE) particle accelerator conference (PAC, 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The superconducting magnets required for the SSC 
have provided a focus and substantial challenge for 
the development of superconducting wire and cable. 
The number of strands in the cables have been in- 
creased from 23 for the Tevatron to 30 for the SSC 
inner layer cable and 36 for the SSC outer cable. Criti- 
cal current tion associated with cabling has 
been reduced 15% for the Tevatron to less than 


ineers 
, San 


5%. R&D which has led to these improvements will be 
described and the opportunities for further advances 
will be discussed. 11 refs., 2 figs., 1 tab. 
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Hy a tracking and the measurement of 
b(bar b))/' yields hadrons) with the 

Mark Il at the SLC. 

B. A. Schumm. Mar 91, 21p LBL-30709, CONF- 

9103119-2 

Contract AC03-76SF00098 

Moriond meeting on x energy hadronic interactions, 

Les Arcs (France), 17-23 Mar 1991. Sponsored by De- 

partment of Energy, Washington, DC. 


During the 1990 run of the Mark Ii at the SLC, the pre- 
cision tracking system achieved a preliminary impact 
parameter resolution of 35.8 (plus minus) 1.3 (mu)m 
for high momentum tracks, which is the quadrature 
sum of 25 (plus minus) 5 (mu)m of intrinsic resolution 
smearing dominated by misalignments and other geo- 
metrical effects. A method is proposed by which this 
system can be used to measure B(Z (yields) b(rvec b)/ 
B(Z (yields) hadrons)) with minimal systematic error. 6 
refs., 3 figs. 
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Modeling in control of the Advanced mn _— 
J. Bengtsson, E. Forest, H. Nishimura, a .. < 
hachinger. May 91, 16p LBL-30732, ESG-134, 
CONF-910505-213 
Contract ACO3-76SF00098 
1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A software system for control of accelerator physics 
meters of the Advanced Light Source (ALS) is 
ing designed and implemented at LBL. Some of the 
parameters we wish to control are tunes, chromatici- 
ties, and closed orbit distortions as well as linear lattice 
distortions and, possibly, amplitude- and momentum- 
t tune shifts. In all our applications, the 
is to allow the user to adjust physics parameters of the 
machine, instead of turning knobs that control ony 
nets directly. This control will take place via a high 
graphical user interface, with both a model appropriate 
to the application and any correction m running 
alongside as separate processes. Many of these appli- 
cations will run on a Unix workstation, separate from 
the controls system, but a <atomner ey the hard- 
ware database via Remote Procedure Calls (RPCs). 
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Topics in low-dimensional field theory. 

Thesis (Ph.D). 

M. J. Crescimanno. 30 Apr 91, 185p LBL-30676, 
UCB-PTH-91/9 

Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


Conformal field theory is a natural tool for understand- 
ing two- dimensional critical systems. This work pre- 
sents results in the lagrangian approach to conformal 
field theory. The first sections are chiefly about a par- 
ticular class of field theories called coset constructions 
and the last part is an exposition of the connection be- 
tween two-dimensional conformal theory and a three- 
dimensional gauge theory whose lagrangian is the 
Chern-Simons density. 
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——— and cure of a transverse instability in 
the NSLS VUV ring. 

J. Rose, R. Biscardi, W. Broome, R. D’Alsace, and J. 
Keane. 1991, 13p BNL-46175, CONF-910505-218 
Contract ACO2-76CH00016 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A beam instability occurred as a function of cavity 
tuner position, restricting the operating range of the 
tuner and requiring the cavity to operate at an elevated 
temperature to compensate. The cavity mode respon- 
sible for the instability was diagnosed and subsequent- 
ly damped with a tuned probe terminated in 50 
(Omega). The instability was cured, and has not been 
observed up to the design current of 1 ampere stored 
beam. 1 ref., 4 figs., 2 tabs. 
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NSLS process water systems: Description of phys- 
ical plant and retrospective analysis of fault re- 


. D. Johnson. Apr 91, 33p BNL-46116 
Contract AC02-76CH00016 
Sponsored by Department of Energy, Washington, DC. 


This report provides a brief introduction to the major 
features of the NSLS process water system, and offers 
an retrospective analysis of fault reports related to its 
overall performance in the context of user beam oper- 
ations. It has been found that many of the past faults 
which caused machine down time have to a large 
degree been addressed by aggressive maintainance 
programs. Remaining concerns about induced failures 
of the flow switches are described, and potential prob- 
lems related to operations reliability are discussed. 
Evaluation of system performance has in the past 
been predicated only no equipment failures leading to 
lost beam time, and not on qualitative characteristics 
of stored beam which are often of great importance to 
the users. This situation can only be remediated by the 
development of a data recording system which in- 
cludes machine parameters (beam position, etc.) and 
process water system parameters. Finally, it is sug- 
gested from information obtained during the course of 
writing this paper, that major equipment maintainance 
issues not directly addressed by the NSLS fault report- 
ing system may pose the greatest threat to future oper- 
ations. 3 figs., 9 tabs. 
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Design and packaging of the instrumentation elec- 
tronics for the AGS ster, a generic approach. 
G. A. Smith, E. Beadle, V. Castillo, W. Sims, and A. 
Stillman. 1991, 13p BNL-45391, CONF-910505-217 
Contract AC02-76CH00016 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Instrumenting the new AGS Booster required the con- 
struction of a great deal of support electronics for 
many beam monitoring devices. Early in the project it 
was realized that it would be necessary to use a build- 
ing block approach to the problem of providing the 
necessary equipment. Modules providing generic func- 
tions such as amplification, integration, sample and 
hold, etc., were designed and packaged so as to pro- 
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vide maximum flexibility in the implementation of typi- 
cal instrumentation tasks, This paper describes these 
modules and includes some specific examples of how 
they have been combined to perform certain functions. 
Several unique features of the packaging wili be de- 
scribed. 5 refs., 1 fig. 
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AGS Booster low texan system. 

R. T. Sanders, P. Cameron, W. Eng, M. Goldman, 
and D. Kasha. 1991, 13p BNL-45423, CONF- 
910505-216 
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1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


An rf system has been designed to accelerate all the 
desired species of ions up to Gold, which will be avail- 
able at (beta) = 0.048. The system will run on different 
harmonic numbers (h). It will start from h = 12 at injec- 
tion and jump to h = 3 during the cycle. The beam will 
then be transferred to the high frequency RF system 
that will bring it to the extraction energy. The low fre- 
quency system consists of two single gap cavities that 
sweep from 0.6 to 2.4 MHz, with gap voltages up to 17 
kV. The cavities are loaded with TDK SY7 high perme- 
ability ferrite rings. Tuning will be accomplished by 
changing the permeability of the ferrite with dc bias 
currents as high as 200 A flowing in two “figure of 
eight” windings. The cavity will be driven by a 200 kW 
push-pull tetrode power amplifier, which will be driven 
— located solid state drivers. 5 refs., 2 figs., 2 
tabs. 
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Physics and ee challenges of ultra low 
emittance synchrotron light sources. 

oe 1991, 15p BNL-46206, CONF-910505- 
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partment of Energy, Washington, DC. 


There is a great activity throughout the world in the 
development of synchrotron radiation facilities to 
serve as sources for basic and applied research. We 
discuss some of the the opportunities and challenges 
presented by the development of ever higher bright- 
ness synchrotron radiation sources. 39 refs. 
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This paper describes the design and operation of an 
active interlock system which has been installed in the 
NSLS X-ray electron storage ing to protect the vacuum 
chamber from thermal damage by mis-steered high 
power photon beams from insertion devices (IDs). the 
system employs active beam position detectors to 
monitor beam motion in the ID straight sections and 
solid state logic circuitry to “dump” the stored beam in 
the event of a fault condition by interrupting the rf. To 
ensure a high degree of reliability, redundancy and 
continuous automatic checking has been incorporated 
into the gen Overall system integrity is checked pe- 
riodically with beam at safe levels of beam current. 2 
refs., 3 figs. 
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Apertures determined by long term tracking for 10(sup 
6) turns at (beta)(sup (asterisk)) (equals) 2m and 6m 
and tracking of 100 particles for 1000 turns at 
(beta)(sup (asterisk)) (equals) 2m are reported. The 
multiparticle results are consistent with aperture deter- 
mined from 10(sup 6) turn runs. Finally, the 10(sup 6) 
turn results are extrapolated to 3 (times) 10(sup 9) 
turns to obtain an estimate of the aperture for which 
particles survive for 10 hours in RHIC. 2 refs., 5 figs., 1 
tab. 
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In this paper we present a simulation on thyristor con- 
verters. The simulation features nonlinearity, non-uni- 
form firing, and the commutations. Several applica- 
tions such as a current regulation, a converter frequen- 
cy characteristics analysis, and a power line disturb- 
ance analysis will be presented. 4 refs., 4 figs. 
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The AGS Booster lonization Profile Monitor (IPM) must 
operate in a vacuum of about 3 (times) 10(sup 
(minus)11) Torr. The ultra-high vacuum imposes cer- 
tain requirements on detector gain and restrictions on 
construction techniques. Each detector is a two-stage 
microchannel plate with an integral substrate contain- 
ing sixty-four printed anodes. Formed electrodes pro- 
vide uniform collection fields without the use of resis- 
tors, which would be unacceptable in these vacuum 
conditions. An ultra-violet light calibrates the detector 
in its permanent mounting. An extra set of electrodes 
performs a first order correction to the perturbations 
imposed by the horizontal and vertical collection elec- 
trodes. This paper will present details of the design of 
the profile monitor. 4 refs., 2 figs. 
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Studies of beam loss and activation at the AGS have 
provided a better understanding of measurements of 
beam loss and how they may be used to predict activa- 
tion. Studies have been done in which first order corre- 
lations have been made between measured beam 
losses on the distributed ionization chamber system in 
the AGS and the health physics recorded residual acti- 
vation. These studies have provided important insight 
into the ionization chamber system, its limitations, and 
its usefulness in the prediction of activation based on 
monitored beam loss. In recent years the AGS has run 





high intensity protons primarily for rare known decay 
experiments. In this mode of running the AGS typically 
accelerates beam from an injection momentum of 
0.644 GeV/c up to a slow extracted beam (SEB) mo- 
mentum of 24.2 GeV/c. The beam intensities are on 
the order of 4.5 (times) 10(sup 13) protons per AGS 
cycle at injection to as high as 1.9 (times) 10(sup 13) 
protons per AGS cycle at extraction. Residual activa- 
tion varies around the AGS ring from the order of 5 
mR/hour to levels of the order at 5 R/hour. The high- 
est levels occur around the AGS beam catcher and the 
extraction equipment. 7 refs., 3 figs., 2 tabs. 
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We have performed numerical simulations of the X- 
100 klystron =— developed at Stanford Linear Ac- 
celerator Center. The X-100 is being developed as a 
possible source for the next generation of linear col- 
lider, and will be required to produce (approx)100 MW 
of power for a duration of (approx)800 ns. Our simula- 
tions were performed using the simulation programs 
RKTW1D and RKTW2D, developed at Lawrence 
Livermore National Laboratory. The codes were used 
to investigate the operation of the klystron over a wide 
range of operating conditions. We will present com- 
parisons of the simulation results with experimental re- 
Sults. 3 refs., 5 figs. 
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The ion source produces a 30 mA beam of 35 keV 
H(sup (minus)) ions for SSC accelerators. The beam is 
chopped at 10 Hz into pulses of 7 to 100 (mu)sec. The 
ion source presents an opportunity to implement and 
exercise software tools and techniques which will be 
useful in future SSC control system. TACL, a software 
package from the Continuous Electron Beam Acceler- 
ator Facility, forms the core of the system. TACL con- 
trols several analog channels and monitors interlocks. 
Emittance measurement control is now under design. 
In addition to TACL, components of ISTK are also 
used to interactively acquire and display ion beam in- 
formation. The integrated system, including VXI and 
CAMAC acquisition modules attached to a network of 
heterogeneous computers, is described. 5 refs., 2 figs. 
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The SSC will have a linear accelerator (Linac) and five 
synchrotron systems (three booster synchrotrons plus 
two main synchrotron rings which constitute the col- 
lider). The Linac consists of three major accelerating 
—- an rf Quadrupole (RFQ), a Drift Tube Linac 
(DTL) and a Side Coupled Cavity Linac (CCL), plus 
buncher and compressor systems. The various Linac 
structures will be driven by solid-state, tetrode, and 
klystron amplifiers at power levels that range from less 
than a 1 kW to 15 MW peak power. The three booster 
synchrotron rf systems will utilize a multiplicity of high 
power vhf 160 KW tetrode amplifiers, whereas the col- 
lider rf systems will utilize four 360-MHz, 1-MW cw 


klystrons. The rf systems include dc power supplies, 
local control and monitoring systems, and accelerating 
cavities, as well as the rf amplifiers. The system re- 
quirements and conceptual designs for the rf systems 
for the Linac and the five SSC synchrotrons are pre- 
sented. The status of the Linac rf systems and the Low 
Energy Booster Synchrotron accelerating cavity and 
ferrite tuner development programs are specifically ad- 
dressed. 5 figs., 3 tabs. 
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To avoid emittance growth from transition crossing it is 
desirable that the Low Energy Booster have a transi- 
tion energy well above its extraction energy or even 
imaginary. A number of lattices have been designed 
with this feature. Examples will be given along with the 
general principles underlying their design. One of the 
lattices has been tentatively chosen as reference 
design. 9 refs., 4 figs. 
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The Medium Energy Booster (MEB) is a synchrotron 
using conventional (non-superconducting) magnets. It 
has a momentum range from 12 GeV/c to 200 GeV/c. 
There are two modes of operation: slow spill for test 
beams, and collider injection operation. Two design 
issues that make the MEB unique at the Supercon- 
ducting Super Collider (SSC) are that it goes through 
transition and it utilizes slow extraction for test beams. 
4refs., 6 figs., 1 tab. 
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The 20 TeV beam absorbers for the Superconducting 
Super Collider (SSC) present a formidable design chal- 
lenge. Protons from the SSC will have: 20 times the 
energy, be 20 times harder to bend, and be distributed 
with a natural transvers-size (radical)20 times smaller 
than from all previous accelerators. This paper con- 
centrates on the thermo-physical demands made on a 
beam backstop in terminating 20 TeV protons. In par- 
ticular radiation-shielding, logic, control, and beam di- 
agnostic requirements will not be discussed. We will 
report on Monte Carlo simulations, made using the 
MARS10 code of N. Mokhov which provides a basis 
for evaluating beam spreading and painting scenarios. 
The merits of various standard painting schemes are 
than discussed. Finally we present some new options 
for spreading the beam spot which are currently under 
investigations. 12 refs., 6 figs., 1 tab. 
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The Mevva (metal vapor vacuum arc) ion source pro- 
vides high current beams of multiply-charged metal 
ions suitable for use in heavy ion synchrotrons as well 
as for metallurgical ion implantation. Pulsed beam cur- 
rents of up to several amperes can be produced at ion 
energies of up to several hundred keV. Operation has 
been demonstrate for 48 metallic ion species: Li, C, 
Mg, Al, Si, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ge, 
Sr, Y, Zr, Nb, Mo, Pd, Ag, Cad, In, Sn, Ba, La, Ce, Pr, Nd, 
Sm, Gd, Dy, Ho, Er, Yb, Hf, Ta, W, Ir, Pt, Au, Pb, Bi, Th 
and U. When the source is operated optimally the rms 
fractional beam noise can be as low as 7% of the 
mean beam current; and when properly triggered the 
source operates reliably and reproducibly for many 
tens of thousands of pulses without failure. In this 
paper we review the source performance referred spe- 
Cifically to its use for synchrotron injection. 15 refs., 3 
figs. 
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The Advanced Light Source (ALS) at the Lawrence 
Berkeley Laboratory is scheduled to be operational in 
the spring of 1993 as a US Department of Energy na- 
tional user facility. The ALS will be a next-generation 
source of soft x-ray and ultraviolet (XUV) synchrotron 
radiation. Undulators will provide high-brightness radi- 
ation oat photon energies from below 10 eV to above 2 
keV; wiggler and bend-magnet radiation will extend the 
spectral coverage with high fluxes approaching 20 
keV. The ALS will support an extensive research pro- 
gram in which XUV radiation is used to study matter in 
all its varied — liquid, and solid forms. the high 
brightness will open new areas of research from the 
materials sciences, such as spatially resolved spec- 
troscopy, to the life sciences, such as x-ray microsco- 
py with element-specific sensitivity. Experimental facili- 
ties (insertion devices, beamlines, and end stations) 
will be developed and operated by participating re- 
search teams working with the ALS staff. 6 refs., 2 
figs., 2 tabs. 
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New measurements of (Delta)(sigma)(sub L)(np), 
C(sub LL)(np), C(sub SL)(np), and C(sub SS)(np) will 
add over 200 new data points to the world’s np data- 
base. A combination of almost final and final results, 
the first in the neutron beam kinetic energy range 484-- 
788 erie adeno ne Sent cen : a — 
region. igma)(su np) data are consist- 
oa with that from PSI (below 500 MeV) and Saclay 
(above 800 MeV). 9 refs., 2 figs. 
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Due to the = nature of the radio-frequency 
(RF) accelerator, RF field amplitude and phase param- 
eters must be precisely controlled in order to confine 
and accelerate the charged particle beam. Typiceliy, a 
feedback control system regulates the RF field, rejects 
noise and disturbances, and maintains operational sta- 
bility over changes in the electrical structure of the ac- 
celerator. This paper describes a multivariable control 
— _ a rm the pen are haga of 
e accelerator by using gain-shaping in the frequency 
domain. The amplitude and phase quantities have 
been resolved into in-phase and quadrature (1&Q) vari- 
ables. These orthogonal variables have simple mathe- 
matical relationships, and can be analyzed using linear 
transfer function matrices. The transfer matrix theory 
has been applied to the design of the multivariable 
control system that regulates the RF field in-phase and 
quadrature components. Frequency-domain control- 
lers compensate these two signals to provide desired 
frequency response characteristics. A control predis- 
torter lorms an inverse coupling function, so that 
components are effectively decoupled by the 

. Furthermore, computer interface circuitry 

the adaptive optimization of the mathematical 
transfer functions of the compensators. 5 refs., 4 figs. 
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The goal of the SXLS Project at BNL is to design and 
construct a compact storage ring as a soft x-ray source 
for proximity printing x-ray lithography. The final ring 
will operate at an energy of 700 MeV and it will make 
use of superconducting dipoles, B(sub 0) = 3.87 Tesla 
and (rho) = 60 centimeters, as a source of 
(lambda)(sub c) = 10 angstrom x-rays. The project is 
proceeding in two phases: in Phase 1 low field iron di- 
poles (B = 1.1 Tesla) are being used to study the ring 
at energies of 200 MeV and below; in Phase 2 the low 
field dipoles will be replaced with superconducting di- 
poles. The Phase 1 storage ring was commissioned 
during the fall of 1990 and the design current of 500 
ma has been exceeded. A report on the performance 
of the Phase 1 ring is presented. 4 refs., 5 figs., 1 tab. 
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This paper describes the basic theory and experimen- 
tal results on bunch lengthening at the NSLS VUV ring. 
Emphasis will be placed on result of experiments con- 
ducted since the last report. A fourth harmonic cavity is 
used to provide the necessary conditions for bunch 
lengthening. Recent experiments have been included 
using the harmonic cavity in a beam excited mode as 
well as using an external generator to provide the de- 
sired conditions. 3 refs., 4 figs. 
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Under DARPA sponsorship, a compact Superconduct- 
ing X-ray Lithography Source (SXLS) is being designed 
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and built by the Brookhaven National Laboratory (BNL) 
with industry participation from Grumman Corporation 
and General Dynamics. This source is optimized for 
lithography work for sub-micron high density computer 
chips, and is about the size of a billiard table (1.5 m 
(times) 4.0 m). The machine has a racetrack configura- 
tion with two 180(degree) bending magnets being de- 
signed and built by General Dynamics under a subcon- 
tract with Grumman Corporation. The machine will 
have 18 photon ports which would deliver light peaked 
at a wave length of 10 Angstroms. Grumman is com- 
mercializing the SXLS device and plans to book orders 
for delivery of industrialized SXLS (ISXLS) versions in 
1995. This paper will describe the major features of 
this device. The commercial machine will be equipped 
with a fully automated user-friendly control systems, 
major features of which are already — on acom- 
pact warm dipole - at BNL. This ring has normal 
dipole magnets with dimensions identical to the SXLS 
device, and has been successfully commissioned. 4 
figs., 1 tab. 
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Design of a transport line with highly restrictive space 
and beam size requirements and with flexibility in the 
orientation of the injector is presented. An analytic 
method, based on symbolic algebra is used to find op- 
timal regions of the design parameters. The fine tuning 
of the parameters were then performed with a stand- 
ard matrix program. Special interest was paid to the 
question of dispersion vector matching large angle 
bend with very small bending radius using non-iron 
bending magnets with very small gap area. 2 refs., 4 
figs., 1 tab. 
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The purpose of this device, composed essentially of 
coaxial line elements, is monitoring, on a per micro- 
pulse basis, the beam intensity of a 200 MeV LINAC at 
the BNL Radiation Effects Facility. The center conduc- 
tor of the coaxial line acts as a beam stop. The output 
pulses are suitable for fast timing. 2 refs., 5 figs. 


160,388 

DE91013870/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 
Mechanical design and analysis of the 2D cross- 
section of the SSC collider dipole magnet. 

J. Strait, J. Kerby, R. Bossert, and J. Carson. May 
91, 44p FNAL-TM-1739, SSCL-438 

Contract AC02-76CH03000 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


This paper describes the mechanical design of the two 
dimensional cross-section of the base-line collider 
dipole magnet for the twang J Super Collider. 
The components described here are the collar lamina- 
tions, the tapered keys that lock the upper and lower 
collars, the yoke laminations, the cold mass shell. We 
describe in detail the shape of the outer surface of the 
collars which defines the yoke-collar interface, and the 
shape of the collar interior, which defines the conduc- 
tor placement. Other features of the collar and yoke 
will be described in somewhat less detail. 20 refs., 12 
figs. , 6 tabs. 
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A simple analytical expression for the longitudinal cou- 
pling impedance of a toroidal beam tube below the res- 
onance region has been derived by expanding the 
electromagnetic fields of the toroidal beam tube in a 
power series in curvature and substituting directly into 
Maxwell’s equations. The resulting expression con- 
sists of the impedance of the straight beam pipe plus a 
correction terms due to the curvature. It has been veri- 
fied that this result gives excellent agreement to the 
exact solution below the first resonance. 5 refs., 2 figs., 
3 tabs. 
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If the beam is injected with errors x(sub c), 
x(prime)(sub c) (or y(sub c), y(prime)(sub c)) with re- 
spect to the closed orbit or disturbed by transverse in- 
stabilities, it will execute coherent oscillations and will 
be diluted in betatron phase space within a time inter- 
val of about 1/(Delta)(nu) turns, even if it is properly 
matched to the focusing characteristics of the lattice, 
unless there is an effective damper system to prevent 
this. Here (Delta)(nu) is the tune spread in the beam. 
Such a damper will not prevent dilution due to mis- 
matches. Without such a damper the emittance of the 
beam will ultimately develop to a properly centered 
matched ellipse with an area (epsilon) in phase space 
that is larger than that of the injected one (epsilon)(sub 
0) which is also matched but off-centered by x(sub c) 
and x(prime)(sub c). 
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We present the results of distorted-wave calculations 
for differential cross-sections, polarizations and spin 
correlation coefficients for the reactions (bar p)p 
) soy (bar (Lambda))(Lambda) and (bar p)p (yields) 
(bar (Lambda))(Sigma)(sup 0) + c.c.. Our model in- 
cludes both scalar and vector contributions ((sup 
3)P(sub 0) and (sup 3)S(sub 1)) to (bar q)q annihilation 
and creation. We obtain good fits to experimental data 
for scalar and vector strengths of the same order of 
magnitude. The sensitivity of our results to the param- 
eters of the (bar (Lambda))(Lambda) and (bar 
(Lambda))(Sigma)(sup 0) potentials provides informa- 
tion about the hyperon-antihyperon interaction. 11 
refs., 2 figs. 
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The analyzing powers A(sub y) differential cross sec- 
tions d(sigma)/d(Omega) for the reaction (sup 





13)C((pi)(sup _+),(pi)(sup 0))(sup 13)N have been 
measured for forward scattering angles at an incident 
pion kinetic energy of T(sub pi)(sup +) = 163 MeV by 
using a transversely polarized target. Analyzing 
powers and reaction cross sections impose stringent 
constrains on nuclear reaction models and can be 
used to test the present understanding of nuclear 
structure for 1p-shell nuclei. The resulting A(sub y) are 
compared to the predictions of first-order Distorted 
Wave Impulse Approximation (DWIA) calculations, 
which reproduce well the differential cross sections. 
Although there is qualitative agreement at forward 
angles, the quantitative agreement is poor, especially 
at scattering angles larger than 50(degrees). Since the 
DWIA calculations do not appear to be strongly sensi- 
tive to the assumed nuclear structure model, the dis- 
crepancy in br neg fee: analyzing powers suggests 
that the reaction mechanism may not yet be wall un- 
derstood and higher order corrections may be impor- 
tant. Also measured were the analyzing powers for the 
elementary charge exchange reaction (pi)(sup 
(minus)) (bar p) (yields) (pi)(degrees)n over the same 
angular range and at an incident pion kinetic energy of 
T(sub pi)(minus) = 161 MeV. The results are com- 
= to the most recents phase shift predictions. 
ithin the experimental uncertainties, phase shift cal- 
culations agree with the measured A(sub y) and no 
changes in the (pi)N phase shifts near the P(sub 33) 
resonance are needed to describe the data. 
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Anomalously high quench velocities have been ob- 
served in long 40 mm aperture SSC dipole magnets. 
The thermal conduction mechanism does not proper 
explain the observed quench velocities in long SS 
dipole magnets. A helium hydraulic event within the in- 
sulated conductor provides a plausible explanation for 
observed velocities. Preliminary results of a coupled 
thermal conductive and hydraulic numerical model of a 
conductor quench event produce velocities compara- 
ble to observations. The normal operating conditions 
are force-flow cooling at four atmospheres and 4.35 K 
temperature. The modei quench velocities are de- 
pendent upon ambient pressure and slow down under 
pool boiling conditions. Slower pool boiling velocities in 
the model do not explain observations in short 
dipole test magnets which are operated at pool boiling 
conditions. 7 refs., 2 figs. 
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We present the results of a study made to evaluate the 
coil-winding re needed for the final booster in 
the injector chain for the SSC. Lattice designs based 
on 5 cm and 7 cm dipole apertures are evaluated by 
looking at (a) the long-term dynamic aperture at injec- 
tion and (b) the good-field aperture requirement for 
resonant extraction of high-energy test beams. The 5 
cm dipole is found to be marginal, while the 7 cm 
dipole satisfies field quality criteria for both injection 
and extraction. 6 refs., 3 figs., 1 tab. 
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Cross-sectional transitions are seen in accelerators. 
The beam tube dimensions may vary from one section 
(of dipole, quadrupole, or undulator, etc.) to another. 
This paper studies the impact of these discontinuities 
on single bunch as well as on multiple bunches. The 
transitions contribute coupling impedances that my 
significantly affect the single bunch behavior when the 
beam tube dimensions are small (as in the case of an 
undulator). They also serve as parasitic rf cavities that 
have a set of rf modes with high quality factors. When 
a bunch of particles is passing by, these modes may 
get excited and lead to instability and/or emittance di- 
lution in the bunches that follow. Several possible 
cures are discussed. 5 refs., 2 figs., 3 tabs. 
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For a one-dimensional time-independent conduction 
state, a constant with re he longitudinal coordi- 
nated, z, is associated. This approach contains the 
cryogenic stabilization criterion as a particular case. 
Using this constant, the temperature profile along the 
conductor is studied considering the effect of thermal 
conductivity and heat transfer to Helium. 5 refs. 
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Using an approximation to the conduction fluid equa- 
tions, a solution is given using the direct method of in- 
tegration of a differential equation. This solution estab- 
lishes a possible increasing relation between the 
; arn velocity and length of the conductor. 6 refs., 1 
ig. 
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The design of the Cold Mass(CM) of superconducting 
magnets at the Magnet Systems Division(MSD) of the 
Superconducting Super Collider co ane ver pen in- 
volves among others the optimization of field quality 
and structural performance as related to the quench 
behavior of the magnets. It is desirable to be able to 
study the changes in field quality due to dimensional 
changes of the cold mass components under stress as 
the magnet is cooled and energized. This document 
describes a software package of functions which 
enable the computer aided study of this aspect of cold 
mass design. 9 refs., 6 figs., 1 tab. 
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The oe correction em for the Collider Rings 
at the Superconducting Collider (SSC) is de- 
scribed. System evolution and recent developments 
are noted. 7 refs., 1 fig., 2 tabs. 
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The presence of random skew quadrupole field errors 
will couple the x and y motions. The x and y motions 
are then each given by the sum of 2 normal modes 
with the tunes v(sub 1) and v(sub 2), which may differ 
appreciably from v(sub x) and v(sub y), the unper- 
turbed tunes. This is often called tune splitting since 
(vert bar)v(sub 1) (minus) v(sub 2)(vert bar) is usually 
larger than (vert bar)v(sub x) (minus) v(sub y)(vert bar). 
This tune splitting may be large in proton accelerators 
using superconducting magnets, because of the rela- 
tively large random skew q 


are expected in these magnets. This effect is also in- 
creased by the required insertions in proton colliders 
which generate | (beta)-functions in the insertion 
region. This tune splitting has been studied in the RHIC 
accelerator. For RHIC, a tune splitting as large as 0.2 
was found in one worse case. A correction system has 
been developed for Fag this large tune splitting 
which uses two families of skew quadrupole correc- 
tors. It has been found that this correction system cor- 
rects most of the large tune splitting, but a residual 
tune splitting remains that is still appreciable. This 
paper discusses the corrections to this residual time. 
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A beam loss monitor system has been developed for 
the Brookhaven National Laboratory Booster acceler- 
ator, and is designed for use with intensities of up to 
1.5 (times) 10(sup 13) protons and carbon to gold ions 
at 50-3 (times) 10(sup 9) ions per pulse. This system is 
a significant advance over the present AGS system by 
improving the sensitivity, dynamic range, and data ac- 
quisition. In addition to the | mic range 
achievable, it is adaptively shifted when high losses 
are detected. The system uses up to 80 ie filled ion 
chambers as detectors, as well as designed 
ing and digitizing detector out- 
puts. The h e simultaneously integrates each 
detector , interfaces to the beam interrupt sys- 
tems, and digitizes all 80 channels to 21 bits at 170 
KHz. This paper discuses the design, construction, 
and operation of the system. 4 refs., 2 figs. 
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A high level rf system, including a power amplifier and 
cavity, has been designed and built for the AGS Boost- 
er. It covers a frequency range of 2.4 to 4.2 MHz and 
will be used to accelerate high intensity protons. Low 
intensity polarized protons and heavy ions, to the 1.5 
GeV level. A total accelerating voltage of up to 90 kV 
will be provided by two cavities, each having two gaps. 
The internally cross coupled, pushpull cavities are 
driven by an adjacently located power amplifier. In 
order to accommodate beam intensities up to 0.75 
(times) 10(sup 13) protons per bunch, a low plate re- 
sistance power tetrode is used. The tube anode is 
magnetically coupled to one of the cavity’s two parallel 
cells. The amplifier is a grounded cathode configura- 
tion driven by a remotely located solid-state amplifier. 
It has been tested in the laboratory at full gap voltage 
with satisfactory results. 5 refs., 2 figs., 1 tab. 
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A measurement spp of the betatron tune is oper- 
ational at the AGS and one for the AGS Booster is 
under development. Both systems use ferrite kicker 
magnets to excite coherent betatron oscillations. Dif- 
ference signals are samples at the revolution frequen- 
cy and the tune is extracted from a Fast Fourier Trans- 
form. Details of the hardware of both system will be 
described, as well as all the features of the application 
program through which the operator interacts with the 
hardware. 10 refs., 4 figs. 
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A transport equation has been derived in terms of the 
longitudinal action variable to describe the time evolu- 
tion of the longitudinal density distribution of a 
bunched hadron beam in the presence of intrabeam 
scattering and stochastic cooling. A computer program 
has been developed to numerically solve this equation. 
Both beam loss and bunch-shape evolution have been 
investigated for the (sup 197)Au(sup 79+) beams 
during the 10-hour storage in the Relativistic Heavy lon 
Collider currently under construction at the Brookha- 
ven National Laboratory. 9 refs., 1 fig. 


160,405 
DE$1013978/GAR PC A03/MF AO1 
Brookhaven National Lab., Upton, NY. 

ic aperture effects due to linear coupling. 
— 1991, 13p BNL-45519, CONF-910505- 


Contract ACO2-76CH00016 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The coupling introduced by the random a(sub 1) can 
produce considerable distortion of the betatron 
motion. For a given initial x(sub 0), x(sub 0)(prime), 
y(sub 0), y(sub 0)(prime), the maximum x and the maxi- 
mum y for the subsequent motion can be considerably 
larger when coupling is present. The maximum x and y 
can be used as a measure of the betatron distortion. 
One effect of this betatron distortion shows up in the 
dynamic aperture, in a loss in the stability limit, A(sub 
SL), found by oe The betatron distortion causes 
the particle to move further out in the magnets, where 
it sees stronger non-linear fields. Previous trackin 

showed a loss in A(sub SL) due to random a(sub 1 

and b(sub 1). It was noticed then that the loss in A(sub 
SL) was associated with a betatron motion distortion 
which was primarily a linear effect. For a given initial x, 
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x(prime), y, y(orime) the x(sub max) and y(sub max) in 
the high-(Beta) magnets were considerably larger for 
those random a(sub 1) distributions which produced 
the smaller A(sub SL). The studies described in this 
report show that the stability limit, A(sub SL), depends 
on the starting location around the ring. This variation 
in A(sub SL) around the ring can be correlated with the 
variation in the betatron distortion for particles starting 
at different places around the ring. It is proposed that 
the average of the A(sub SL) found by starting at each 
of the QF, the focusing quadrupoles in the arcs, can be 
taken as a measure of the dynamic aperture. It is found 
that the average A(sub SL) is reduced by about 15% 
by the random a(sub 1) multipoles expected in RHIC. 
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One effect of random skew quadrupole field errors is 
to perturb the (beta)-functions. This effect may be 
large in proton accelerators using superconducting 
magnets, because of the relatively large random skew 
quadrupole field errors that are expected in these mag- 
nets. The effect is also increased by the required inser- 
tions in proton colliders which generate large (beta)- 
functions in the insertion region. This effect has been 
studied in the RHIC accelerator (the Relativistic Heavy 
lon Collider proposed at Brookhaven National Labora- 
tory). For RHIC, large changes in the (beta)-functions 
were found, as large as 100 (percent) increase in the 
the (beta)-function in one worse case. An analytic 
result has been found for the changes in the beta func- 
tions caused by the random (alpha)(sub 1). This result 
indicates that the important harmonics of (alpha)(sub 
1) that need to be controlled are the harmonics near 
(nu)(sub x) + (nu)(sub y). This has been verified in 
computer studies. The random (alpha)(sub 1) will also 
generate a large tune splitting in RHIC. The analytic 
result indicates that the correction of the tune splitting 
will also correct a large part of the errors in the beta 
functions. This has been shown computer studies. The 
(alpha)(sub 1) correction system that has been devel- 
oped to correct the tune splitting in RHIC appears able 
rs — most of the error in the beta function. 4 refs., 
tabs. 
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Neutron rich nuclei are expected/predicted to have a 
strong dipole response at low excitations. This will en- 
hance the fragmentation cross section in reactions on 
a high Z target. An example is (sup 11)Li which | will 
discuss in detail. | will describe how one can calculate 
the correlated ground state and the dipole response of 
the valence neutrons by solving the Bethe-Goldstone 
equation, using an effective pairing interaction. | will 
also discuss how one can test the calculated low-lying 
dipole response. 13 refs., 2 figs. 
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Particles traversing at small angles along a single crys- 
tal axis experience a collective scattering force of 
many crystal atoms. The enormous fields can trap the 
particles along an axis or plane, called channeling. 
High energy electrons are attracted by the positive 
nuclei and therefore produce strongly enhanced so 


called coherent bremsstrahlung and pair production. 
These effects could be used in a positron production 
target: A single tungsten crystal is oriented to the inci- 
dent electron beam within 1 mrad. At 28 GeV/c the 
effective radiation length is with 0.9 mm about one 
quarter of the amorphous material. So the target 
length can be shorter, which yields a higher conversion 
coefficient and a lower emittance of the positron 
beam. This makes single crystals very interesting for 
positron production targets. 18 refs., 2 figs. 
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Most accelerator magnets contain iron or other ferro- 
magnetic materials to increase the magnetic field of a 
coil. Unfortunately these materials have a strong de- 
pendence on their history. To obtain a desired magnet- 
ic field, a particular current must be supplied with re- 
spect to that history. Usually a history map is chosen in 
such a way that one of the main branches, up or down, 
of the hysteresis curve is selected. The choices are 
arbitrary and not natural. The disadvantages of these 
schemes are, for instance, long standardizing times 
going up and down the hysteresis, different slopes for 
increasing or decreasing the field and unstable, but 
quite reproducible values along the hysteresis loop. 
These problems can be overcome by choosing the 
curve showing the physical dependence of a magnet 
upon the current. This curve, in the middle of the hys- 
teresis, shows the following advantages: reproducibil- 
ity by cycling (up and down, going closer) to a certain 
current; stability to shock, small current changes, heat, 
even a temperature rise over the Curie temperature 
and back is possible; the same behavior (slope) going 
up or down in current for a small range of adjustments, 
therefore easier to correct by hand or computer (feed- 
back); faster to adjust, especially for small changes. 
Different theoretical ideas are discussed and some ex- 
perimenial tests are described. 5 refs., 2 figs. 
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In high energy linear colliders, the low emittance beam 
from a damping ring has to be preserved all the way to 
the linac, in the linac and to the interaction point. In 
particular, the Ring-To-Linac (RTL) section of the 
SLAC Linear Collider (SLC) should provide an exact 
betatron and dispersion match from the damping ring 
to the linac. A beam with a non-zero dispersion shows 
up immediately as an increased emittance, while with a 
betatron mismatch the beam filaments in the linac. Ex- 
perimental tests and tuning procedures have shown 
that the linearized beta matching algorithms are insuffi- 
cient if the actual transport line has some unknown 
errors not included in the model. Also, adjusting qua- 
drupole strengths steers the beam if it is offset in the 
quadrupole magnets. These and other effects have 
lead to a lengthy tuning process, which in the end im- 
proves the matching, but is not optimal. Different ideas 
will be discussed which should improve this matching 
procedure and make it a more reliable, faster and sim- 
pler process. 5 refs., 2 figs. 
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Different possible sources are considered and the im- 
portance of the gun for linear colliders discussed. Low 
emittance electron guns suitable for SLC are available 
now and we discuss current work that could also pro- 
vide high polarization. The relative merits of (rvec 
(gamma)), (rvec e)(sup (plus minus)) and (rvec p)(sup 
(plus minus)) are discussed and how the next linear 
collider (NLC) naturally provides both (rvec e)(sup 
(plus minus)) and (rvec (gamma)). Particular emphasis 
was placed on stability demands of LC’s without sacri- 
ficing flexibility. A general purpose, versatile source is 
described that can collimate and/or tailor the bunch 
shape. Finally, some interesting experiments for SLC 
are discussed that could provide good physics while 
testing such ideas for the next generation machine. At 
0.5--1.0 TeV such a machine would be complementary 
and competitive with LHC. 18 refs., 2 figs., 1 tab. 
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We discuss the light-cone quantization of gauge theo- 
ries from two perspectives: as a calculational tool for 
representing hadrons as QCD bound-states of relativ- 
istic quarks and gluons, and also as a novel method for 
simulating quantum field theory on a computer. The 
light-cone Fock state expansion of wavefunctions at 
fixed light cone time provides a precise definition of the 
parton model and a general calculus for hadronic 
matrix elements. We present several new applications 
of light-cone Fock methods, including calculations of 
exclusive weak decays of heavy hadrons, and intrinsic 
heavy-quark contributions to structure functions. A 
general nonperturbative method for numerically solv- 
ing quantum field theories, “discretized light-cone 
quantization,” is outlined and applied to several gauge 
theories, including QCD in one space and one time di- 
mension, and quantum electrodynamics in physical 
space-time at large sg strength. The BLCa 
method is invariant under the large class of light-cone 
Lorentz transformations, and it can be formulated such 
at ultraviolet regularization is independent of the mo- 
mentum space discretization. Both the bound-state 
spectrum and the corresponding relativistic light-cone 
wavefunctions can be obtained by matrix diagonaliza- 
tion and related techniques. We also discuss the con- 
struction of the light-cone Fock basis, the structure of 
the light-cone vacuum, and outline the renormalization 
techniques required for solving gauge theories within 
the light-cone Hamiltonian formalism. 
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Comparison between coasting and bunched 
beams on optimum stochastic cooling and signal 
suppression. 
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A comparison has been performed between coasting 
and bunched particle beams pertaining to the mecha- 
nism of stochastic cooling. In the case that particles 
occupy the entire sinusoidal rf bucket, the optimum 
cooling rate for the bunched beam is shown to be the 
same as that predicted from the coasting-beam theory 
using local particle density. However, in the case that 
particles occupy only the center of the bucket, the opti- 
mum rate decreases in proportion to the ratio of the 
bunch area to the bucket area. Furthermore, it has 
been shown for both coasting and bunched beams 
that particle motion is stable upon signal suppression if 
the amplitude of the gain is less than twice the opti- 
mum value over the entire frequency bandwidth of the 
cooling system. 7 refs., 1 fig. 
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First turn around ae for RHIC. 

J. Milutinovic, and A. G. Ruggiero. 1991, 14p BNL- 
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We present a strategy for achieving the so-called first 
turn around in RHIC. The strategy is based on the 
same method proposed to correct a distorted closed 
orbit in RHIC, i.e., on a generalization of the local 
three-bump method. We found out that the method is 
very effective in passing the beam through a non-ideal, 
insufficiently known, machine. The perturbed lattice 
was generated by the code PATRIS, which was also 
adapted to control the newly developed software. In 
ten distributions of errors the software was capable of 
passing the beam through in 2--3 injection attempts, at 
full sextupole strength. It was also determined that 
once the beam makes the first turn around and all the 
correctors are energized, it stays in the machine for at 
least several hundred turns. 4 refs. 
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The Superconducting Super Collider Laboratory 
(SSCL) will have many subsystems that will require 
real-time microprocessor control. Examples of such 
sub-systems requiring real-time controls are power 
supply ramp generators and quench protection moni- 
tors for the superconducting magnets. We plan on 
using a commercial multitasking real-time kernel in 
these systems. These kernels must perform in a con- 
sistent, reliable and efficient manner. Actual perform- 
ance measurements have been conducted on four dif- 
ferent kernels, all running on the same hardware plat- 
form. The measurements fall into two categories. 
Throughput measurements covering the “non-real- 
time” aspects of the kernel include process creation/ 
termination times, interprocess communication facili- 
ties involving messages, semaphores and shared 
memory and memory allocation/deallocation. Meas- 
urements concentrating on real-time response are 
context switch times, interrupt latencies and interrupt 
task response. 6 refs., 2 tabs. 
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The Low cna Booster (LEB) is a rapid cycling syn- 
chrotron to be built at the Superconducting Super Col- 
lider Laboratory in the Injector Complex. The Low 
Energy Booster will be ready for operation by late 
1995. The LEB is used to accelerator protons from an 
injection momentum of 1.2 GeV/c to an extraction mo- 
mentum of 12 GeV/c. The machine is a separated 
function design with dipole and quadrupole magnets 
driven by a single power supply system. Tracking 
errors between dipoles and quadrupoles are corrected 
by separate quadrupole magnets powered from inde- 
pendent power supplies. The dipoles and quadrupoles 
are excited with a 10 Hz biased sine wave or 1 Hz 
linear ramp. Change of operating mode from 10 hz to 1 
Hz takes no more than 2 hours. This paper describes 
the present design of the ring magnet power supply 
system. 5 refs., 5 figs., 3 tabs. 
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Kicker magnet for injector synchrotrons. 
D. E. Anderson, G. C. Pappas, L. X. Schneider, J. M. 
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A kicker magnet is a device capable of producing a 
pulsed magnetic field for the purpose of deflecting 
charged particle beams out of their defined orbit. The 
kicker magnets at the Superconducting Super Collider 
(SSC) Laleeataty are designed to transfer beam 
bunches from a series of three booster stages into a 
counter-rotating 20 TeV collider ring. The required 
kicker magnetic field is the result of factors such as 
bunch spacing, maximum allowable lost bunches, re- 
quired angular deflection, and other characteristics of 
synchrotron operation. An overview of the injection 
synchrotron kicker magnet systems to be used in the 
SSC is presented. System design includes magnet and 
modulator design for each of the kicker systems ad- 
dressed. Design issues for each subsystem are pre- 
sented, including magnet geometry, magnetic material 
selection, feed topologies, switch selection, and other 
key considerations. An overview of system require- 
ments, as well as a brief statement of design status, is 
also presented. 4 refs., 2 figs., 1 tab. 
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We have developed an analytical model of cumulative 
beam breakup in linear accelerators that predicts the 
displacement of particles between bunches. Beam 
breakup is assumed to be caused by a periodic current 
consisting of an infinite bunch train. The particles in the 
halo do not contribute to the breakup but experience 
the deflecting fields and are displaced by them. Under 
certain circumstances, the displacement of particles in 
the halo can be considerably larger than that of the 
bunches. This may have important consequences for 
the design of high-current cw accelerators where even 
a small flux of particles striking components of the ac- 
celerator cannot be tolerated because of activation. 11 
refs., 2 figs. 
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The AGS Booster synchrotron has been designed to 
accelerate protons from 200 MeV to 1.5 GeV and 
heavy ions from several MeV per nucleon to several 
hundred MeV per nucleon for all the nuclei up to gold. 
The design requirements and measurements results of 
major accelerator components and systems are pre- 
sented. The early commissioning results of the injec- 
tion is also presented. 12 refs., 9 figs., 2 tabs. 
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The AGS Booster is a separated function synchrotron 
with the main excitation coils of the dipoles and qua- 
drupoles connected electrically in series. This circuit is 
driven by a complex modular power supply with current 
and voltage reference functions to obtain the desired 
magnetic fields as a function of time. The dipole cycle 
is defined by algebraic functions specifying the desired 
field profile as a function of time. These functions are 
processed through successive phases to convert to 
the signals needed to provide the power supply with 
one current and six voltage references. The user inter- 
face and algorithms to derive the control variables are 
described. 4 refs., 3 figs. 
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Processing and evaluation of the AGS Booster 
ultra-high vaccum system. 
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The AGS Booster is a synchrotron for the acceleration 
of both protons and heavy ions. To minimize the beam 
loss due to charge exchange of the partially stripped, 
low (Beta) very heavy ions with the residual gas mole- 
cules, pressure of low 10(sup (minus)11) Torr is re- 
quired for the 200 m booster ring. To achieve this ultra 
high vacuum, chemical cleaning, vacuum furnace de- 
gassing and insitu bake were employed for all cham- 
bers and beam components. ey Neney a procedures, 
vacuums of low 10(sup (minus)11) Torr have been rou- 
tinely achieved during the testing of individual half cells 
and beam components, and during the commissioning 
of the vacuum sectors. In this paper, the design and 
layout of chambers, flanges and bakeout hardware is 
briefly described. The vacuum processing of different 
components and the results of bakeout and evaluation 
are summarized. The experience gained during the 
construction and commissioning of this ultra-high 
vacuum system is also given. 3 refs., 3 figs., 1 tab. 
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The AGS Booster is a synchrotron for the acceleration 
of both protons and heavy ions. A pressure of low 
10(sup (minus)11) Torr is required for the acceleration 
of the partially stripped, low (Beta), very heavy ions. 
This paper describes the power supplies and controls 
for this ultra-high vacuum system with the emphasis on 
the operation of the ion gauge system over long cable 
length and on equipment interlock 4 refs., 2 figs., 1 tab. 
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A new Main Control Room (MCR) has been built to 
control the accelerators of the AGS Complex. A new 
physical environment was produced to better control 
light, sound, temperature, and traffic. New control con- 
soles were built around the work-stations that make up 
the distributed control system. Equipment placement 
within consoles and console placement within the 
room reflect attention to the “human factors” needs of 
the operator. 1 ref., 2 figs. 
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For superconducting magnets, one needs many bel- 
lows for connection of various helium cooling transfer 
lines. There could be approximately 20,000 magnet 
interconnection bellows in the SSC exposed to an in- 
ternal pressure. When axially compressed, internally 
ressurized, or insufficiently supported at their ends, 
llows can become unstable, leading to gross distor- 
tion or complete failure. If several bellows are con- 
tained in a magnet assembly, failure modes might 
interact. If designed propedy large bellows can be 
used to connect the large tubular shells that support 
the magnet iron yokes and superconducting coils and 
contain supercritical helium for magnet cooling. We in- 
vestigate here bellows design features and end sup- 
ports to insure that instabilities will not occur in the bel- 
lows pressure — region, including some 
margin. A model of three superconducting accelerator 
magnets connected by two large bellows is analyzed in 
order to ascertain that sup) requirements are satis- 
fied and in order to study interaction effects between 
the two bellows. Specific details of large and small bel- 
— design and reliability for our application will be ad- 
ressed. 
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In liquid helium at 4 K ultra--low carbon steel is known 
to be brittle. Fracture toughness and ultimate strength 
measured by the National Institute of Standards and 
Technology (NIST) are used here to examine the brit- 
tle behavior of the SSC . The fracture toughness 
K(sub Ic) of the material is used to estimate the maxi- 
mum allowable length of pre--existing cracks. Tensile 
properties of the steel at 4 K are compared with maxi- 
mum tensile stresses obtained from the ANSYS finite 
element analysis of the DSX201 cross--section. 5 refs., 
3 figs., 4 tabs. 
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Effect of —_— on performance of a 1.8 m SSC 
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A series of 1.8 SSC dipoles is being built and tested as 
part of the R&D program. One of the 40 mm - aperture 
magnets was tested with a standard —— and 
then reassembled and retested in a special configura- 
tion which had significantly less azimuthal prestress 
than the initial assembly. We report quench, coil 
stress, end force, and harmonics data for each of the 
assemblies. Quench performance was not degraded 
for the low-prestress assembly. 4 refs., 5 figs., 5 tabs. 
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The Gaussian beam profile of the BNL 200 MeV H(sup 
(minus)) Linac beam at the Radiation Effects Facility 
target location was transformed into a rectangular pro- 
file with almost uniform distribution by placing two oc- 
tupole magnetic elements at particular locations along 
the beam line. Experimental results of the beam profile 
projection in the horizontal and vertical planes, with 
and without octupoles, are presented and compared 
with third order calculations. 7 refs., 3 figs. 
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Beam-beam interaction and high order reson- 
ances. 
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There is experimental evidence from SPS, that very 
high order resonances (an order > 10) can cause par- 
ticle loss during the beam- beam interaction. These 
particle loss during the beam-beam interaction. These 
results can be simulated by tracking a single particle 
against a round beam. If the round beam has an rms 
size of (sigma) and the particle’s initial amplitude is 
2(sigma) then no effects are observed due to high 
order resonances. However, if the particle’s initial am- 
plitude is 5(sigma) the beam-beam 16th order reson- 
ances are strong. Furthermore, if we add tune modula- 
tion (i.e. power supply ripple) then the 5(sigma) parti- 
cle’s motion becomes chaotic (when it is near a 16th 
order resonance) and can result in particle loss. This is 
in agreement with the beam-beam experiments per- 
formed at SPS. Implications on RHIC and SSC will be 
discussed. 9 refs., 4 figs. 
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The correction scheme for skew-quadrupole (a(sub 1)) 
errors in the Relativistic Heavy lon Collider is present- 
ed. The a(sub 1) errors result from fabrication and from 
installation errors. At the selected betatron tune of 
v(sub x) (equals) 28.826 and v(sub y) (equals) 28. 820, 
the principal resonances driven by a(sub 1) errors are 
v(sub x) (minus) v(sub y) (equals) 0, the sum reson- 
ances near v(sub x) + v(sub y) which cause residual 
tune splitting and distortion of beta function, and v(sub 
y) (equals) 28&29 which cause vertical dispersion. 
Skew quadrupole correctors located in the insertions 
and arcs will be used to correct the coupling and sum 
resonances and, if required, separate correctors in the 
arcs could be used for vertical dispersion correction. 
The study of the a(sub 1) correction system confirmed 
that correction is possible at (beta)(sup (asterisk)) 
(equals) 2 m and (beta)(sup (asterisk)) (equals) 6 m 
and that the required corrector strengths are consist- 
ent with those specified for RHIC. 6 refs., 3 figs., 3 
tabs. 
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In this paper we present the magnetic design of the 
two dimensional coil and iron cross section, referred to 
as DSX201/W6733, for the 50 mm aperture main ring 
dipole magnet for the Superconducting Super Collider 
(SSC). The computed values of the allowed field har- 
monics as a function of current, the quench perform- 





ance predictions, the stored energy calculations, the 
effect of random errors on the coil placement and the 
Lorentz forces on the coil will be presented. The yoke 
has been optimized to reduce iron saturation effects 
on the field harmonics. We shall present the summary 
of this design which will include the expected overall 
performance of this cross section. Prototypes of these 
dipoles are being built at the Brookhaven National 
Laboratory (BNL) and at the Fermi National Accelera- 
tor Laboratory (FNAL). There are slight differences be- 
tween the cross sections at the two laboratories. 7 
refs., 6 figs., 11 tabs. 


160,431 

DE$1014077/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 

Common mode noise on the main Tevatron bus 
and associated beam emittance growth. 
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Overlap of betatron tune frequencies with the power 
supply noise spectrum can cause transverse beam 
emittance growth in a storage ring. We have studied 
this effect for tunes near the integer, where the beta- 
tron frequency is low. By injecting noise onto the main 
power supply bus, it was determined that comme; 
mode noise was the dominant source of emittance 
growth. A noise suppression feed-back loop was then 
used to reduce the noise and the emittance growth. 
These experiments are described as are investigations 
of the common mode propagation along the Tevatron 
bus and measurements of the fields generated by 
common mode excitation of isolated Tevatron mag- 
nets. 3 refs., 4 figs. 
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Cable-in-conduit force-cooled superconductor is being 
considered for use in a superconducting magnetic 
energy storage (SMES) system. The quench behavior 
of such a conductor plays a very important role in the 
protection of this system and of other magnets having 
similar cooling environments. In particular, the exist- 
ence of the thermohydraulic quenchback effect pre- 
dicted recently by numerical analysis and theoretical 
calculation has been investigated experimentally. The 
test sample consists of a 50-m-long single triplex NbTi 
superconductor enclosed in a stainless steel conduit. 
Heaters 0.2 to 8 m long are provided both at the center 
and one end of the sample, and the heated end can be 
closed off to stimulate quenching centered in a 100-m- 
long conductor. The quench behavior of the conductor 
(e.g., the propagation velocity and the temperature 
profile) was measured as a function of initial normal 
zone length, conductor current density, helium temper- 
ature, etc. This paper reports the test results and the 
comparison with the predictions. 
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Mechanical construction techniques for assem- 
bling wire chambers. 
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This report is composed of the results of many experi- 
ments with multi-wire proportional chambers 
(MWPCs), particularly those built within N-2. All of the 
assembly construction techniques | discuss have been 
experimentally evaluated and found to be useful. Al- 
though most of these techniques were developed to 
answer specific problems with the N-2 chamber, many 
of them are equally applicable to similar designs. This 
text is intended for the individual who is troubleshoot- 


ing actual chambers; | have included some MWPC 
design information and some detector comparisons, 
but neither of these is covered in detail here. 15 refs., 
25 figs., 3 tabs. 
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Lawrence Livermore National Lab., CA. 

Evaluation of charged-particle reactions for fusion 


a 

R. M. White, D. A. Resler, and S. |. Warshaw. 1991, 
18p UCRL-JC-107158, CONF-910503-24 

Contract W-7405-ENG-48 

International conference on nuclear data for science 
and technology, Juelich (Germany, F.R.), 13-17 May 
1991 — by Department of Energy, Washing- 
ton, DC. 


New evaluations of the total reaction cross sections 
for (sup 2)H(d,n)(sup 3)He, (sup 2)H(d,p)(sup 3)H, (sup 
3)H(t,2n)(sup 4)He,(sup 3)H(d,n)(sup 4)He, and (sup 
3)He(d,p)(sup 4)He have been completed. These eval- 
uations are based on all known published data from 
1946 to 1990 and include over 1150 measured data 
points from 67 references. The purpose of this work is 
to provide a consistent and well-documented set of 
cross sections for use in calculations relating to fusion 
energy research. A new thermonuclear data file, TDF, 
and a library of FORTRAN subprograms to read the file 
have been developed. Calculated from the new eval- 
uations, the TDF file contains information on the Max- 
wellian-averaged reaction rates as a function of reac- 
tion and plasma temperature and the Maxwellian-aver- 
aged average energy of the interacting particles and 
reaction products. Routines are included that provide 
thermally-broadened ‘al information for the sec- 


D spectr. 
ondary reaction products. 67 refs., 18 figs. 
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Jet results from CDF. 

N. Wainer. May 91, 21p FNAL/C-91/138-E, CONF- 
9103119-3 

Contract AC02-76CH03000 

Moriond meeting on high energy hadronic interactions, 
Les Arcs (France), 17-23 Mar 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Recent results from CDF in jet physics are presented. 
Tests of leading order and next to leading order QCD 
are performed by measuring the dijet invariant mass 
spectrum, jet shapes and three jet events. Tests the 
leading logarithm, approximation in QCD are made by 
comparing the high energy events at CDF with the 
Herwig Monte Carlo. 10 refs., 7 figs. (ERA citation 
16:021901) 
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DE91014149/GAR PC A03/MF A01 

Fermi National Accelerator Lab., Batavia, IL. 

Tests of 1.5 meter model 50mm SSC collider di- 
les at Fermilab. 

. Wake, R. Bossert, J. Carson, K. Coulter, and S. 
Deichamps. May 91, 14p FNAL/C-91/124, CONF- 
910505-286 
Contract AC02-76CH03000 
1991 Institute of Electrical and Electronics a Sen 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A series of 50mm diameter 1.5m model magnets have 
been constructed. The test of these magnets gave 
convincing results concerning the design of the 50mm 
cross section of the SSC collider dipoles. 9 refs., 6 figs. 
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DE91014195/GAR 
Lawrence Berkeley Lab., CA. 
Probing electroweak symmetry breaking at multi- 
TeV colliders. 

M. S. Chanowitz. 26 Mar 87, 38p LBL-23143, CONF- 
870334-8 

Contract AC03-76SF00098 : 
Workshop on results and perspectives in particle phys- 
ics, La Thuile (Italy), 1-7 Mar 1987. Sponsored by De- 
partment of Energy, Washington, DC. 
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Low energy theorems are derived for scattering of lon- 
gitudinally polarized W and Z’s, providing the basis for 
an estimate of the observable signal if electroweak 
symmetry breaking is due to new physics at the TeV 
scale. A pp collider with L, (radical)s (equals) 40 TeV, 
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10(sup 33)cm. (sup (minus)2)s(sup (minus)1) is just 
sufficient to observe the signal while pp colliders with 


Sig pp 
40, 10(sup 32) or 20, 10(sup 33) are not. A collider that 
is sensitive to the TeV-scale signal provides valuable 
information about symmetry breaking whether the 
masses of the associated new particles are below, 
within, or above the 1-2 TeV region. 6 refs., 6 figs., 2 
tabs. 
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DE91014230/GAR 
Lawrence Berkeley Lab., CA. 
U5.0 Undulator for the ALS. 
E. Hoyer, J. Chin, K. Halbach, W. V. Hassenzahi, and 
D. Humphries. May 91, 14p LBL-29908, CONF- 
910505-294 

Contract ACO3-76SF00098 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The U5.0 Undulator, an 89 period, 5 cm period length, 
4.6 m long insertion device has been designed and is 
in fabrication. This undulator will be the first high 
brightness source, in the 50 to 1500 eV range, for the 
Advanced Light Source (ALS) and is scheduled fo 
completion in 1992. A modular hybrid configuration uti- 
lizing Nd-Fe-B permanent magnet material and vanadi- 
um permendur is used that achieves 0.837 Tesla ef- 
fective peak field. Correction of the vertical field inte- 
gral is with permanent magnet rotors at the ends. Gap 
adjustment is with an arrangement of roller screws, 
chains drives, a gear reduction unit and a stepper 
motor driven by a closed loop control system. The 
vacuum chamber design is a two-piece, machined and 
welded 5083-H321 aluminum bn = volley 
le . Magnetic design, subsystem design a - 
por anaele are presented. 12 refs., 4 figs., 2 tabs. 
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Physics and technology challenges of B(bar B) 
factories. 


M. S. Zisman. May 91, 16p LBL-30706, CONF- 
910505-293 

Contract ACO03-76SF00098 ; : 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


An e(sup +)e(sup (minus)) collider designed to serve 
as a B factory requires a luminosity of 3 (times) 10(sup 
33) cm(sup (minus)1)s(sup (minus)1) -- a factor of 20 
beyond that of the best present collider and thus pre- 
sents a considerable challenge to the accelerator 
builder. To optimize the experiment, it is necessary 
that the B(bar B) system have a oo center-of- 
mass, which implies different energies for the two 
beams. This feature dictates that a two-ring configura- 
tion be used. Accelerator physics issues that arise in 
such a design are related to the need to tightly focus 
the beams to a vertical beta function on the order of 1 
cm, to bring the beams from two different rings into 
collision and then clearly separate them again, and to 
mask the detector region sufficiently to permit meas- 
urements with very large beam currents passing 
through the interaction region. Because the luminosity 
is limited by the beam-beam interaction, any large im- 
provement must come from considerably increasing 
both the beam current and the number of bunches in 
the ring. These choices place many demands on ac- 
celerator technology as well as accelerator physics. 
Vacuum systems must be designed to handle the ther- 
mal load from a multi-ampere beam of 8--9 GeV and to 
maintain an adequate running pressure in the face of a 
large gas load from synchrotron radiation induced pho- 
todeanipton. An RF system capable of supporting the 
high beam currents must be developed. To reduce the 
growth of potentially strong multibunch instabilities, 
the cavity ie modes must be pa damped 
to Q (le) 70. Even with a well optimized RF system, the 
high beam currents typically mean that wideband mul- 
tibunch feedback systems are needed to maintain 
beam stability. 
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Coherent beam-beam interaction. 

S. Krishna , and R. Siemann. May 91, 14p LBL- 
30704, CONF-910505-296 

Contracts AC03-76SF00098, ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


We present the results of a new beam-beam simula- 
tion program that allows for a self-consistent calcula- 
tion of the coe ypaey fields of the beams by 
treating general (non-Gaussian) beam- distributions. 
We find that a new class of coherent instabilities, ap- 
pearing at certain operating points, dominate the dy- 
namics. 9 refs., 3 figs. 
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DE91014286/GAR PC A09/MF A02 
Lawrence Livermore National Lab., CA. 

Exploratory research and development FY90. 

G. L. Struble, C. Middleton, G. Baldwin, J. Cherniak, 
and W. Clements. 1990, 180p UCRL-53689-90 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


In general, the Exploratory Research and Develop- 
ment (ER&D) Program supports research projects 
considered too basic or long-range to be funded by 
other Lawrence Livermore National Laboratory (LLNL) 
programs. This Program is managed for the Laboratory 
Director by a ial assistant who chairs the LLNL’s 
IR&D Review Committee. Membership in the Review 
Committee comprises senior LLNL scientists, engi- 
neers, and managers whose areas of expertise span 
the —— of scientific disciplines pursued at the Labo- 
ratory. The research supported by the Program falls 
into three categories: Exploratory Research in the Dis- 
ciplines, Director's Initiatives, and Laboratory-Wide 
Competition. The first two, Exploratory Research and 
Director's Initiatives, promote pioneering work in the 
various scientific disciplines and programmatic areas. 
Laboratory departments and divisions propose and 
manage projects in the Exploratory Research catego- 
ty. The Laboratory Director, with the advice of the 
Review Committee, selects several larger projects to 
fund as Director's Initiative. These projects, which are 
proposed and oe by the responsible associate 
director, are intended to enhance the scope of existing 
programs or establish new technical directions and 
programs for the Laboratory. All FY90 projects are de- 
scri in detail in this report. Other publications on 
ER&D projects are included in the Publications List at 
the back of this report. 
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Los Alamos National Lab., NM. 

Chemical and Laser Sciences Division annual 
report 1990. 

> ao rept. 

R. Graybill. Jun 91, 132p LA-12107-PR 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


This is the annual report of the Chemical and Laser 
Sciences Division at Los Alamos National Laboratory 
for 1990. Topics covered include analytical chemistry 
research, inertial confinement fusion, free electron 
lasers, and directed energy weapons. (GHH) 
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DE91014336/GAR PC A05/MF A01 
Sandia National Labs., Albuquerque, NM. 

General implementation of thin-slot algorithms 
into the finite-difference time-domain code, TSAR, 
based on a slot data file. 

oS Riley, and C. D. Turner. Jun 91, 84p SAND-91- 


Contract AC04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 


Two methods for modeling arbitrary narrow apertures 
in finite- difference time-domain (FDTD) codes are pre- 
sented in this paper. The first technique is based on 
the hybrid thin-slot algorithm (HTSA) which models the 
aperture physics using an integral equation approach. 
This method can model slots that are narrow both in 
width and depth with regard to the FDTD spatial cell, 
but is restricted to planar apertures. The second 
method is based on a contour technique that directly 
modifies the FDTD equations local to the aperture. 
The contour method is geometrically more flexible 
than the HTSA, but the depth of the aperture is restrict- 
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ed to the actual FDTD mesh. A technique to incorpo- 
rate both narrow-aperture algorithms into the FDTD 
code, TSAR, based on a “‘slot data file” is presented in 
this paper. Results for a variety of complex aperture 
contours are provided, and limitations of the algo- 
rithms are discussed. 


160,444 
DES1014449/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Hourglass effects for asymmetric colliders. 

M. A. Furman. May 91, 13p LBL-30833, CONF- 
910505-333 

Contract ACO03-76SF00098 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


We give the expressions for the geometrical reduction 
factor of the luminosity and the geometrical beam- 
beam “aggravating factor” for the general asymmetric 
case, for tri-gaussian bunches colliding head on. With 
these formulas we attempt a (limited) analytic under- 
standing of the multiparticle tracking simulations car- 
ried out for the proposed SLAC/LBL/LLNL B factory 
when parasitic crossings are ignored. We conclude the 
following: (a) the geometrical reduction in luminosity is 
(approximately)6% relative to the zero-bunch-length 
(nominal) value; (b) only the vertical beam-beam pa- 
rameter of the LER is significantly altered by the hour- 
glass effect: the geometrical enhancement of the cen- 
tral positron’s vertical beam-beam parameter is (ap- 
proximately)10% relative to the nominal value, and (c) 
the positrons at the head or tail of the bunch have ver- 
tical beam-beam parameters much larger than nomi- 
nal. We discuss the electromagnetic disruption effect 
only qualitatively. This effect probably compensates 
(or overcompensates) the ag ore reduction of the 
luminosity, and it is possibly detrimental for the beam- 
beam parameters. 7 refs., 3 figs. 
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DE91014455/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Recent developments in high-current supercon- 
ducting ion linacs. 

J. R. Delayen, C. L. Bohn, W. L. Kennedy, C. T. 
Roche, and L. Sagalovsky. 1991, 14p ANL/CP- 
73374, CONF-910505-311 

Contract W-31109-ENG-38 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Recent experimental and analytical results in the areas 
of resonator geometry and beam physics are very en- 
——r for superconducting high-current ion accel- 
erators. Based on these results, a short accelerating 
section of niobium resonators and focusing elements 
is under development. It will be tested with high-cur- 
rent beam in order to study focusing and beam load- 
ing/control. In addition, new resonator geometries are 
under construction for use at frequencies and veloci- 
ties which are higher than those spanned by currently 
available superconducting resonators for ions. 12 
refs., 3 figs., 1 tab. 
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DE91014456/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Beam breakup with finite bunch length. 

C. L. Bohn, and J. R. Delayen. 1991, 14p ANL/CP- 
73376, CONF-910505-312 

Contract W-31109-ENG-38 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Cumulative beam breakup in linear accelerators has 
been studied extensively for the case of infinitely short 
bunches. While this model is appropriate for high 
energy accelerators, in high-current ion accelerators 
the bunch length can occupy a significant fraction of 
an rf period of the deflecting mode. A semi-analytic 
model has been developed to study and predict beam 
breakup in the case of nonzero bunch length and arbi- 
trary bunch shape. Simulations of steady-state bunch 
distortion are presented, and the role of focusing in 
controlling beam breakup with bunches of nonzero 
length is illustrated. 4 refs., 3 figs. 
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Lawrence Berkeley Lab., CA. 
ALS insertion device block measurement and in- 


spection. 
S. Marks, J. Carrieri, C. Cook, W. V. Hassenzahl, and 
E. Hoyer. May 91, 17p LBL-29955, CONF-910505- 
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1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The performance specifications for ALS insertion de- 
vices require detailed knowledge and strict control of 
the Nd-Fe-B permanent magnet blocks incorporated in 
these devices. This paper describes the measurement 
and inspection apparatus and the procedures de- 
signed to qualify and characterize these blocks. A de- 
tailed description of a new, automated Helmholtz coil 
facility for measurement of the three components of 
magnetic moment is included. Physical block inspec- 
tion and magnetic momen* measurement procedures 
are described. Together they provide a basis for quali- 
fying blocks and for specifying placement of blocks 
within an insertion devices’ magnetic structures. 1 ref., 
4 figs. 
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DE91014473/GAR 
Lawrence Berkeley Lab., CA. 
Twos in two photon physics: A convention for the 
anes gamma’ width of a spin-one particle. 

. N. Cahn. 27 May 88, 19p LBL-25104, CONF- 
8804245-2 
Contract ACO03-76SF00098 
International workshop on Photon-Photon Collisions 
(8th), Jerusalem (Israel), 24-28 Apr 1988. Sponsored 
by Department of Energy, Washington, DC. 
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The two conventions for the (gamma)(gamma)* width 
of a spin-one resonance are discussed. It is shown that 
the more reasonable one is the one that gives the 
larger experimental value. 5 refs. 


160,449 
DE91014498/GAR 

Brown Univ., Providence, Rl. 
Interactions of molecules with surfaces. Final 
report, 1 August 1986-30 April 1991. 

Progress rept. 

E. F. Greene. Apr 91, 17p DOE/ER/13441-T1, COO- 
4974-13 

Contract FG02-85ER13441 

Sponsored by Department of Energy, Washington, DC. 


The work supported has been concerned with three 
aspects of the dynamics of the interactions of mole- 
cules with surfaces. These are: the ionization of atoms 
and molecules at surfaces studies over a range of sur- 
face temperatures and kinetic energies of the mole- 
cules; the diffraction cf He atoms from surfaces under- 
going phase transitions at elevated temperatures; and 
the efficiency with which molecules transfer energy to 
surfaces studied by measuring the temperature rises 
produced at the surfaces. 
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Contract FG02-85ER53201 ; 
Sponsored by Department of Energy, Washington, DC. 
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This report discusses particle modeling of stellarator 
divertors. (LSP) 
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Alignment issues of the SLC linac accelerating 
structure. 

J. T. Seeman, C. Adolphsen, F. J. Decker, G. 
Fischer, and J. Hodgson. May 91, 13p SLAC-PUB- 
5439, CONF-910505-300 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 





The accelerating structure of the Stanford Linear Col- 
lider (SLC) is required to be aligned to 100--200 (mu)m 
rms. Alignment at such a level will reduce transverse 
wakefield effects sufficiently so that only a small emit- 
tance enlargement of the beam is expected during ac- 
celeration to 50 GeV with up to 7 (times) 10(sup 10) 
Particles per bunch. This report describes many as- 
pects of the alignment including global alignment, local 
alignment, construction of the accelerating cavities, 
active controls of the structure alignment, external 
constraints, temperature and airflow effects, and align- 
ment stability. 9 refs., 8 figs. 


160,452 
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Stanford Linear Accelerator Center, CA. 
Characterization and monitoring of transverse 
beam tails. 

J. T. Seeman, F. J. Decker, |. Hsu, and C. Young. 
May 91, 14p SLAC-PUB-5440, CONF-910505-301 
Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Low emittance electron beams accelerated to high 
energy in a linac experience transverse effects (wake- 
field, filamentation, optics) which produce non-Gaus- 
sian projected transverse beam distributions. Charac- 
terizations of the beam shapes are difficult because 
the shapes are asymmetric and change with betatron 
phase. In this note several methods to describe beam 
distributions are discussed including an accelerator 
physics model of these tails. The uses of these charac- 
terizations in monitoring the beam emittances in the 
SLC are described in this paper. First, two dimensional 
distributions from profile monitor screens are reviewed 
showing correlated tails. Second, a fitting technique for 
non-Gaussian one dimensional distributions is used to 
extract the core from the tail areas. Finally, a model for 
tail propagation in the linac is given. 3 refs., 6 figs. 
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DE91014555/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

Chromatic correction in the SLC bunch length 
compressors. 

C. E. Adolphsen, P. J. Emma, T. H. Fieguth, and W. 
L. Spence. Jun 91, 14p SLAC-PUB-5584, CONF- 
910505-303 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The SLC Ring to Linac (RTL) transport lines employ 
intense bending and strong transverse focusing to 
produce the momentum compaction needed for bunch 
length compression prior to S-band acceleration. In 
the presence of the large rf induced energy spread 
needed for compression the consequent chromatic ef- 
fects -- viz. the variation with energy of residual output 
dispersion and of the RTL transfer matrix, threaten to 
destroy the small emittances produced by the damping 
rings. We report on the tuning methods that have been 
developed and used to implement the sextupole based 
chromatic correction scheme. 6 refs., 4 figs. 
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Stanford Linear Accelerator Center, CA. 

Pulse shape adjustment for the SLC damping ring 
kickers. 

T. Mattison, R. Cassel, A. Donaldson, H. Fischer, 
and D. Gough. May 91, 14p SLAC-PUB-5461, CONF- 
910505-304 

Contract ACO03-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The difficulties with damping ring kickers that prevent- 
ed operation of the SLAC Linear Collider in full multiple 
bunch mode have been overcome by shaping the cur- 
rent pulse to compensate for imperfections in the mag- 
nets. The risetime was improved by a peaking capaci- 
tor, with a tunable inductor to provide a locally flat 
pulse. The pulse was flattened by an adjustable droop 
inductor. Fine adjustment was provided by pulse form- 
ing line tuners driven by stepping motors. Further rise- 
time improvement will be obtained by a saturating fer- 
rite pulse sharpener. 4 refs., 3 figs. 
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Effect of wakefields on first order transport in the 
SLC linac. 

C. Adolphsen, K. L. F. Bane, and J. T. Seeman. Jun 
91, 15p SLAC-PUB-5581, CONF-910505-305 
Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The limitation in increasing the beam current in the 
SLC linac comes from the emittance growth caused by 
wakefields. Simulations of the beam transport that 
model the wakefield dynamics are being done to study 
methods to control this —_ To verify the theoreti- 
cal estimates of the wakefield strengths assumed in 
these simulations, data were taken which are sensitive 
to their effect on the first order linac transport. Specifi- 
Cally, the dependence of single beam loading and be- 
tatron motion on beam current was measured in the 
range of 0--5.10(sup 10) to 3.5--10(sup 10) electrons 
per bunch. This paper presents these data together 
= comparisons to results from simulations. 5 refs., 7 
igs. 
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Differential luminosity under a 

P. Chen. May 91, 13p SLAC-PUB-5579, CONF- 
910505-306 

Contract AC03-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


For the next generation of e(sup +)e(sup (minus)) 
linear colliders in the TeV range, the energy loss due to 
beamstrahlung during the collision of the e(sup 
+)e(sup (minus)) beams is expected to be substantial. 
One consequence is that the center-of-mass energy 
between the colliding particles can be largely degrad- 
ed from the designed value. The knowledge on the dif- 
ferential luminosity as a function of the center-of-mass 
energy is essential for particle physics analysis on the 
interesting events. In this paper we derive an analytic 
formula for such a differential luminosity which agrees 
very well with computer simulations. A major charac- 
teristic of this formula is discussed. 5 refs., 1 fig. 
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Summary: Neutrinos and nonaccelerator physics. 
C. M. Hoffman. 1991, 16p LA-UR-91-2031, CONF- 
9105106-8 

Contract W-7405-ENG-36 

Conference on the intersections between particle and 
nuclear physics (4th), Tucson, AZ (USA), 23-29 May 
1991 —_— by Department of Energy, Washing- 
ton, DC. 


This paper contains brief synopsis of the following 
major topics discussed in the neutrino and nonacceler- 
ator parallel sessions: dark matter; neutrino oscilla- 
tions at accelerators and reactors; gamma-ray astron- 
omy; double beta decay; solar neutrinos; and the pos- 
sible existence of a 17-KeV neutrino. (LSP) 
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with in from the AECR source. 

D. J. Clark, C. M. Lyneis, and Z. Xie. May 91, 20p 
LBL-30774, CONF-910505-316 

Contract ACO3-76SF00098 ; 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The new Advanced ECR (AECR) source is being de- 
veloped for the 88-Inch Cyclotron at Lawrence Berke- 
ley Laboratory. It operates at 14.5 GHz, compared to 
6.4 GHz for the present LBL ECR source. An electron 
gun injects electrons into the plasma chamber to in- 
crease the production of high charge state ions. The 
first AECR beams were injected into the cyclotron in 
June of 1990 and since then a variety of ion species 
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from the AECR have been accelerated, including 
beams from oxygen at 32 MeV/u to bismuth at 4.6 
MeV/u. A Xe(sup 32+) beam of 1054 MeV or 8 MeV/u 
was accelerated. 4 refs., 3 figs., 2 tabs. 
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DE91014622/GAR PC A03/MF A01 
Lawrence Berk Lab., CA. 

Induction linac injector for scaled experiments. 

H. L. Rutkowski, A. Faltens, C. Pike, D. Brodzik, and 
R. M. Johnson. Apr 91, 14p LBL-30071, HIFAN-487, 
CONF-910505-319 

Contract AC03-76SF00098 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


An injector is being developed at LBL that would serve 
as the front end of a scaled induction linac accelerator 
technology experiment for heavy ion fusion. The ion 
mass being used is in the range 10--18. It is a multi- 
beam device intended to accelerate up to 2 MeV with 
500 mA in each beam. The first half of the accelerating 
column has been built and experiments with one 
carbon beam are underway at the 1 MeV level. 5 refs., 
1 fig. 
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DE91014623/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 
Drift experiments on MBE-4 and re- 


lated emittance growth 

S. Eylon, A. Faltens, W. Fawley, T. Garvey, and K. 
Hahn. Apr 91, 14p LBL-30205, HIFAN-489, CONF- 
910505-317 

Contract ACO03-76SF00098 y 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


We have recently conducted a series of experiments 
on the MBE-4 heavy ion accelerator in which a velocity 
tilt was placed on the beam in the first accelerating 
section beyond the injector, followed by drift compres- 
sion over the remaining 11 meters. Depending upon 
the magnitude of the velocity tilt and the accompany- 
ing mismatch in the focusing lattice, emittance growth 
was observed, manifested by “butterfly” shapes in x 
(minus) x(prime) phase space. We discuss various an- 
alytical limits on ion beam compression and relate 
them to these experiments and also to a driver for a 
heavy ion fusion reactor. We also present numerical 
simulations which investigate various aspects of com- 
pression and consequent emittance growth. 2 refs., 3 
figs., 1 tab. 
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DE91014624/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Longitudinal instability in HIF beams. 

L. Smith. Apr 91, 15p LBL-30206, HIFAN-488, 
CONF-910505-318 

Contract ACO3-76SF00098 ; 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


In contrast to an electron induction accelerator, in 
which the particle velocity is virtually constant, the re- 
sistive and inductive components of accelerating 
module impedances can cause instability for an in- 
tense non-relativistic heavy ion beam accelerated i a 
similar structure. Since focusing requirements at the 
fusion pellet imply a momentum spread (approx It)3 
(times) 10(sup (minus)4) at the end of the accelerator, 
it is essential to u ind and suppress this instabil- 
ity. There is also an economic issue involved for this 
application; selection of parameters to control the in- 
stability must not unduly affect the efficiency and cost 
of the accelerator. This paper will present the results of 
analytic and computational work on module impe- 
dances, growth rates and feed back (forward) sys- 
tems. 2 refs., 3 figs. 
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DE91014692/GAR 4 PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 
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REAC*3 nuclear data libraries. 

F. M. Mann. May 91, 19p WHC-SA-1022, CONF- 
910503-26 

Contract AC06-87RL10930 

International conference on nuclear data for science 
and technology, Juelich (Germany, F.R.), 13-17 May 
ee by Department of Energy, Washing- 
ion, DC. 


The libraries (transport cross section, transmutation 
cross section, and decay data) associated with the 
tome nuclear transmutation code system are de- 
scribed. 


160,463 

DE91014697/GAR PC A03/MF A01 
india National Labs., Albuquerque, NM. 

Safety-related, task and training for 

accelerator crews at Sandia National Laboratories. 

L. O. Knudson. 1991, 14p SAND-91-7078C, CONF- 

910640-9 

Contract AC04-76DP00789 

IEEE pulsed power conference (8th), San Diego, CA 

(USA), 17-19 Jun 1991. Sponsored by Department of 

Energy, Washington, DC. 


Sandia National Laboratories, and specifically the Ra- 
diation Effects and Testing Directorate, have taken ag- 
| seas action to oe with the Institute of Nuclear 

‘ower Operations (INTO) guidelines concerning con- 
duct of operations. A review of crew performance, sur- 
veyed at HERMES III and Saturn pulsed-power accel- 
erators, found that task and site specific training could 
be enhanced. The same review also found that Envi- 
ronmental Safety and Health (ES&H) concerns could 
be added to the training in order to further improve op- 
erations. This paper details our ongoing efforts to de- 
velop such training. 


160,464 
DE91014708/GAR PC A04/MF A01 
Lawrence Berkeley Lab., CA. 

Higgs boson masses in supersymmetric models. 
Thesis (Ph.D). 

a S. Berger. Apr 91, 63p LBL-30564, UCB-PTH-91/ 


Contract AC03-76SF00098 
Sponsored by Department of Energy, Washington, DC. 


> supersymmetry on a Higgs potential con- 
strains the parameters that define the potential. In su- 
persymmetric extensions to the stranded model con- 
taining only Higgs SU(2)(sub L) doublets there exist 
Higgs boson mass sum rules and bounds on the Higgs 
masses at tree level. The prescription for renormaliz- 
ing these sum rules is derived. An explicit calculation is 
performed in the minimal supersymmetric extension to 
the standard model (MSSM). In this model at tree level 
the mass sum rule is M(sub H)(sup 2) + M(sub h)(sup 
2) = M(sub A)(sup 2) + M(sub Z)(sup 2). The results 
indicate that large corrections to the sum rules may 
arise from heavy matter fields, e.g. a heavy top quark. 
Squarks + awed heavier than their fermionic part- 
ners contribute large contributions when mixing occurs 
in the squark sector. These large corrections result 
from squark-Higgs couplings that become large in this 
limit. Contributions to individual Higgs boson masses 
that are quadratic in the squark masses cancel in the 
sum rule. Thus the naturalness constraint on Higgs 
boson masses is hidden in the combination of Higgs 
= masses that comprise the sum rule. 39 refs., 13 
igs. 


160,465 
DE91014713/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Control of coupied-bunch instabilities in high cur- 
rent storage ri 

G. Lambertson. 91, 16p LBL-30225, CONF- 
910505-324 

Contract ACO03-76SF00098 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Portions of this document are illegible in microfiche 
products. 


Intense particle beams may be subject to coupled- 
bunch instabilities that would grow at rates greater 
than the bunch oscillation frequencies. The suppres- 
sion of the growth requires both reduction of the driv- 
ing impedances and active feedback of bunch mo- 
tions. The shunt impedances of higher-order cavity re- 
sonances can be reduced by passive dampers and the 
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beam impedance within the band of the fundamental 
resonance can be reduced by rf feedback around the 
cavity and power amplifier. The feedback of bunch mo- 
tions composed of numerous coupled-bunch modes 
requires broad-band systems for which the amplifiers 
are costly. Examples proposed for electron storage 
rings are presented. 10 refs, 5 figs. 


160,466 
DE$1014771/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Su(3) SS of Racah’s SU(2j + 1) (con- 
tains) SU(2) group-subgroup embedding. 

J. D. Louck, and L. C. Biedenharn. 1991, 48p LA-UR- 
91-1916, CONF-9106221-1 

Contract W-7405-ENG-36 

Symmetries in physics conference, Cocoyoc (Mexico), 
3-7 Jun 1991. Sponsored by Department of Energy, 
Washington, DC. 


Racah showed how to embed the symmetry group, 
SU(2) or SO(3), of a physical system in the general 
unitary group SU(2j + 1), where the latter group is the 
most general group of linear transformations of deter- 
minant 1 that leaves invariant the inner product struc- 
ture of an arbitrary state space H(sub j) of the physical 
system. This state space H(sub j) is at the same time 
the carrier space of an irreducible representation 
(irrep) (j) of the symmetry group. This embedding is 
achieved by classifying the vector space of mappings 
H(sub j) (yields) H(sub j) as irreducible tensor opera- 
tors with respect to the underlying symmetry group. 
These irreducible tensors are the generators of the Lie 
algebra of SU(2j + 1). Racah’s method is reviewed 
within the framework of unit tensor operators. The gen- 
eralization of this technique to the symmetry group 
U(3) to obtain the embedding U(3) (contained in) U(n), 
where n = dim(m) is the dimension of an arbitrary irrep 
of U(3). As in the SU(2) case, the group U(3) is the 
symmetry group of a physical system, and U(dim(m)) is 
the most general group of linear transformations that 
preserves the inner product structure of an arbitrary 
state space H(sub (m)) of the system. This state space 
H(sub (m)) is at the same time the carrier space of irrep 
(m) of the symmetry group U(3). Preliminary results on 
the Lie algebraic vanishings of U(3) Racah coefficients 
in consequence of the embedding SU(3) (contained in) 
E(sub 6) (contained in) SU(27) are given. 61 refs. 


160,467 
DE$1014774/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

— dynamics design of an RFQ for the SSC Lab- 
oratory. 

T. S. Bhatia, J. H. Billen, A. Cucchetti, G. 
Neuschaefer, and L. M. Young. 1991, 14p LA-UR-91- 
1888, CONF-910505-321 

Contract W-7405-ENG-36 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The design of the Radio Frequency Quadrupole (RFQ) 
accelerator for the Superconducting Super Collider 
(SSC) is presented. The RFQ, which accepts the beam 
from the ion source through the low energy beam 
transport (LEBT) line, is designed to accelerate H(sup 
(minus)) beam from 35 keV to 2.5 MeV. Key design 
considerations and the final design parameters for the 
RFQ are presented. Results of simulation studies with 
and without misaligned input beam are also discussed. 
3 refs., 7 figs., 3 tabs. 


160,468 
DES$1014777/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Classical hadrodynamics approach to ultrarelati- 
vistic heavy-ion collisions. 

B. W. Bush, J. R. Nix, and A. J. Sierk. 1991, 14p LA- 
UR-91-1874, CONF-9105106-10 

Contract W-7405-ENG-36 

Conference on the intersections between particle and 
nuclear physics (4th), Tucson, AZ (USA), 23-29 May 
1991 — by Department of Energy, Washing- 
ton, DC. 


We discuss the exact solution of the classical relativis- 
tic equations of motion for an action corresponding to 
nucleons interacting with massive scalar and vector 
meson fields. This model -- the classical analogue of 
the quantum hadrodynamics of Serot and Walecka -- 
nora a manifestly Lorentz covariant approach to 

eavy-ion collisions, allows for nonequilibrium phe- 
nomena, interactions of correlated nucleon clusters, 


and particle production, and is valid when interaction 
times are short. We present an analysis of the nonlo- 
cality inherent in the model and discuss effects arising 
from the finite size of a nucleon. 4 refs., 1 fig. 
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DE91014791/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Brookhaven ATF low-emittance beam line. 

X. J. Wang, and H. G. Kirk. 1991, 13p BNL-46190, 
CONF-910505-327 

Contract ACO02-76CH00016 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


One component of the experimental program at the 
Brookhaven Accelerator Test Facility (ATF) consists of 
a class of experiments which will study the accelera- 
tion of electrons through micron-size structures which 
are exposed in coincidence to a 100 GW CO(sub 2) 
laser beam. These experiments require the develop- 
ment and control of an electron beam with geometric 
emittances on the order of 10(sup (minus)10) m-rad 
and intensities on the order of 10(sup 6) electrons. In 
this paper, we describe the strategies for producing 
such beams and the effects of high-order aberrations. 
Particle tracking results are presented for the final- 
focus system. 9 refs., 6 figs., 2 tabs. 
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DE91014801/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Transport line from the Linac to the SXLS ring. 

E. Bozoki. May 91, 31p BNL-46249 

Contract ACO2-76CH00016 

Sponsored by Department of Energy, Washington, DC. 


Design of a transport line with highly restrictive space 
and beam size requirements and with flexibility in the 
orientation of the injector is presented. An analytic 
method, based on symbolic algebra is used to find op- 
timal regions of the design parameters. The fine tuning 
of the parameter were than performed with standard 
matrix program. Special interest was paid to the ques- 
tion of dispersion vector matching large angle bend 
with very small bending radius using non-iron bending 
— with very small gap area. 3 refs., 6 figs., 4 
tabs. 
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DE91014837/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 
Modification of the horizontal dispersion in the 
Fermilab Main Ring with additional quadrupoles. 

D. Trbojevic, |. Kourbanis, and C. Ankenbrandt. May 
91, 14p FNAL/C-91/156, CONF-910505-331 
Contract AC02-76CH03000 . 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


In the normal Main Ring lattice, the horizontal disper- 
sion includes a dispersion “wave” which peaks at 6.2 
meters because the horizontal dispersion of the arcs is 
not matched into the straight sections. Six additional 
small quadrupoles have been installed, one in each 
sector, and powered at low energies (up to 30 GeV) in 
order to reduce the amplitude of the dispersion wave. 
The maxima of the dispersion function were thereby 
reduced to less than 4.7 meters, thus improving the 
momentum acceptance of the Main Ring. Measure- 
ments of the modified dispersion function agree well 
with the expected values. 3 refs., 5 figs. 
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DE91014838/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 
Transitionless lattice for the Fermilab Main Injec- 
tor. 

K. Y. Ng, D. Trbojevic, and S. Y. Lee. May 91, 14p 
FNAL/C-91/155, CONF-910505-330 

Contract ACO02-76CH03000 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Medium energy (1 to 30 GeV) accelerators are often 
confronted with transition crossing during accelera- 
tion. A lattice without transition is presented, which is a 
design for the Fermilab Main Injector. The main prop- 





erties of this lattice are that the (gamma)(sub t) is an 
imaginary number, the maxima of the dispersion func- 
tion are small, and two long-straight section with zero 
dispersion. 7 refs., 5 figs. 
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DE91014842/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

yo measurements of the XLS magnets. 

L. Solomon, J. Galayda, and C. Sylvester. 1991, 14p 
BNL-45567, CONF-910505-350 

Contract ACO2-76CH00016 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) Particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The magnets poo and built for Phase 1 (200MeV) 
of the XLS (X-Ray Lithography Source) project have all 
been measured and characterized. In this paper, the 
measurement system designed and utilized for the 
Phase 1 180 degree dipole magnets is reviewed. Hall 
probe measurements of the two dipole magnets, with a 
field of 1.1 Tesla at 1200 amperes, are discussed and 
presented. Phase 2 (700MeV) of this project includes 
replacement of the two room temperature dipole mag- 
roa with superconducting dipoles (3.9Tesla). 3 figs., 1 
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DE91014883/GAR PC A03/MF A01 
Superconducting Super Collider Lab., Dallas, TX. 
Applications of ZMAP to the SSC. 

A. Chao, T. Sen, Y. Yan, and E. Forest. May 91, 14p 
SSCL-459, CONF-910505-349, LBL-30786 

Contract AC02-89ER40486 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Zmap is a differential-algebraic High-order map extrac- 
tion program for the systematic circular accelerator 
program Teapot. Its application to the SSC is outlined 
in this paper. 14 refs., 2 figs. 
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DE91014926/GAR PC A04/MF A01 
Superconducting Super Collider Lab., Dallas, TX. 
Using the top os for testing Standard Model po- 
larization and CP predictions. 

G. L. Kane, G. A. Ladinsky, and C. P. Yuan. Jun 91, 
51p SSCL-486, UM-TH-91-12,SCIPP-91/09, JHU- 
TIPAC-9109, PSU/TH-86 

Contract AC02-89ER40486 

Sponsored by Department of Energy, Washington, DC. 


Once top quarks are found, because they are heavy 
they will allow ef new tests of the Standard Model 
and new probes of physics at the 100 GeV scale. In 
this paper we show how to test the Standard Model 
QCD predictions for the transverse polarization of a 
‘top quark produced at the Tevatron, SSC, LHC and 
NLC. We also examine the most general form of the 
W--t--b vertex, and show how to detect effects of non- 
SM operators. Ways of detecting non-SM CP violation 
effects in either the production or the decay of the top 
and anti-top quarks are examined. 23 refs., 10 figs. 
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DE91014936/GAR PC A03/MF A01 

Stanford Linear Accelerator Center, CA. 

Design of superconducting magnets for the SSC. 

R. B. Palmer. May 91, 15p SLAC-PUB-5578, CONF- 

910505-338 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
IEEE) particle accelerator conference (PAC), San 
rancisco, CA (USA), 6-9 May 1991. Sponsored by De- 

partment of Energy, Washington, DC. 


In order for a superconducting magnet to operate reli- 
ably at a given field the design should have sufficient 
superconductor to allow operation at currents signifi- 
cantly less than the cable critical current. In addition 
sufficient copper should be included in the cable to 

ive stability. Such considerations, their basis, and 
their application to the design of the new 5 cm bore 
diameter SSC dipoles, are discussed. 3 refs., 5 figs. 


160,477 
N91-25768/3/GAR 
(Order as N91-25755/0/GAR, PC =“ 


Jet Propulsion Lab., Pasadena, CA. 
Ultra-Stable Hg(+) Trapped lon Frequency Stand- 


ard. 
oe D. Prestage, G. J. Dick, and L. Maleki. May 90, 


15p 
In Its the 22nd Annual Precise Time and Time Interval 
(PTT) Applications and Planning Meeting p 171-185. 


A fieldable trapped ion frequency standard based on 
Hg-199(+) ions confined in a hybrid rf/dc linear ion 
trap is developed. This trap permits storage of large 
numbers of ions with reduced susceptibility to the 
second-order Doppler effect caused by the rf confini 
fields. In preliminary measurements a stability of 2 to 

x 10(exp -15) was obtained for 10000 second averag- 
ing times. These measurements were carried out with 
a 120 mHz wide atomic resonance line for the 40.5 
GHz clock transition with a second order Doppler shift 
from the rf trapping field of 6 x 10(exp -13). 


160,478 
N91-25783/2/GAR 
(Order as N91-25755/0/GAR, PC — 


Observatoire Cantonal, Neuchatel (Switzerland). 

Le of the Drift Region in the Ramsey Cavity. 
P. mann. May 90, 7p 

In JPL, the 22ND Annual Precise Time and Time Inter- 
val (Ptti) Applications and Planning Meeting p 331-337 
(See N91-25755 17-70). Sponsored by Swiss Federal 
Office of Metrology, Wabern. 


The interaction of atoms in a beam with the microwave 
field in a separated field geometry such as a Ramsey 
cavity is generally described in terms of the three re- 
gions traversed successively by the atoms, namely 
two interaction regions of length (I) separated by a 
drift, or free precession, region of length L. For a mon- 
okinetic beam of velocity v, the linewidth of the central 
fringe in the Ramsey resonance pattern is usually ex- 
pressed as delta omega equals pi v/L. A more detailed 
calculation shows, however, that the linewidth is equal 
to pi v/L asterisk, where the equivalent drift L asterisk 
is larger than L by an amount of the order of I/L. The 
correction depends on the field distribution in the inter- 
action regions. Its origin lies in the fact that atomic 
precession is not limited to the field-free regions but 
also occurs in the interaction regions, where atomic 
coherence builds up or decreases continuously. Al- 
though the correction to the equivalent length of the 
drift region is small, it may be relevant to the evaluation 
of the second-order Doppler effect bias in primary 
cesium-beam standards to the extent that the atomic 
velocity is deduced from the lineshape and from the 
geometrical parameters of the cavity. It is shown that 
in current and projected standards with atoms of aver- 
age thermal velocity, use of corrected dimensions may 
lead to a change of the calculated bias of the order of 
10(exp -14), which is significant at the levels of accura- 
cy considered nowadays. 


160,479 
N91-25794/9/GAR 
(Order as N91-25755/0/GAR, PC — 
Paris-11 Univ., Orsay (France). Lab. de I’Horloge Ato- 
mique. 
: Shifts in Cesium 


Physical Origin of the Freq 
Beam Frequency Standards: Related Environmen- 


tal Sensitivity. 

C. Audoin, N. Dimarcgq, V. Giordano, and J. Viennet. 
May 90, 21p 

In JPL, the 22nd Annual Precise Time and Time Inter- 
=r" Applications and Planning Meeting p 419- 
439. 


When observed in a cesium beam frequency standard, 
the hyperfine transition frequency of the atoms differs 
slightly from the invariant transition frequency of the 
unperturbed atoms at rest. The various physical and 
technical origins of the frequency offsets are stated. 
oa relate to fundamental physical effects, to the 
method of probing the atomic resonance and to the 
frequency control of the slaved oscillator. The variation 
of the frequency offsets under a change of the value of 
the internal operating characteristics is considered. 
The sensitivity to a change of the magnetic induction, 
the microwave power, and the temperature is given. A 
comparison is made of the sensitivity of cesium beam 
frequency standards of the commercially available 

pe, making use of magnetic state selection, and of 

levices under study, in which the state preparation 
and detection is accomplished 2 fp The pathways 
between the external stimuli and the physical origin of 
the frequency offsets are specified. 
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N91-25795/6/GAR 
(Order as N91-25755/0/GAR, PC ee 
Edgerton, Germeshausen and Grier, Inc., Salem, MA. 
Sensitivity of 


of the Rubidi- 
um Gas Cell Atomic Frequency 
W. J. Riley. May 90, 12p 
In JPL, the 22ND Annual Precise Time and Time Inter- 


val (Piti) Applications and Planning Meeting p 441-452 
(See N91-25755 17-70). 


Environmental sensitivity is often the most significant 
limitation to the practical stability of rubidium frequency 
standards (RFS). For example, temperature sensitivity 
can cause a rapid fr cl of several parts in 
10(exp 10) for a tactical RFS that an aging of only 
1 times 10(exp -11)/month. Other important environ- 

tal fa barometric pressure, vibration, 


sitivities are considered. These physical 
are related to the u 
quency standards. For the user of these devices, a 
better ee of the ban os or eenak Far Ot 
will aid in their testing and proper ication. For 
time ist, a review of these factors 
may prove useful toward i i i 
of ‘he RFS cnvvotnentel sonathdlien 
simple physical mechanisms like the effect of dc mag- 
netic field on the Rb hyperfine resonance fi ncy. 
For these, an analysis can be based on princi- 
ples and straightforward design factors. Other environ- 
ment factors, like temperature sensitivity, are more 
complex combinations of many effects, both physical 
and practical, and the analysis often takes the form of 
an error with large unit-to-unit variations. 
Today’s rubidium standards span a wide 
nce range from small, re an with 
pp 10(exp 10) error budgets to larger, higher lorm- 
ance versions offering pp 10(exp 10) stabilities. For 
both extremes, however, environmental sensitivity can 
be the most significant performance limitation. Why 
this is the case and how to make improvements are 
discussed. 
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N91-25927/5/GAR 
(Order as N91-25914/3/GAR, PC wart 


Clark Atlanta Univ., GA. Dept. of Mathematical and 
Computer Sciences. 

Choice of Gauge in 2-Photon 1S-2S Transition in 
— neo —_— Expansions. 

In Maryland Univ., the 1969 NASA-Asee Summer Fac- 
ulty Fellowship Program in Aeronautics and Research 
p 25 (See N91-25914 17-82). 


The problem of gauge choice in multiphoton transi- 
tions in connection with the proper choice of the un- 
wave functions require to insure gauge in- 
variance was considered. J. Bassani, J. J. Forney, and 
A. Quattropani considered the case of 2-photon 1s-2s 
transition rate for hydrogen, an oo vector E x 
vector r and vector A x vector p. ctly the same re- 
sults were obtained for the two gauges, but the find- 
ings indicate that the vector E x vector r interaction 
tends to the final result with a small number of interme- 
diate states and is therefore the one to be used in any 
approximate calculation. Whether the so-called pseu- 
dostate expansion method works equally well with 
either gauge was tested. To accomplish this task, in 
addition to researching the problem, the FORTRAN 
programming was learned and a FORTRAN program 
was constructed for the calculation of the dimension- 
less 2-photon transition probability amplitude D(v) for 
1s-2s transition in Hydrogen as a function as a function 
of the incident photon frequency v in gauge vector E x 
vector p at certain values of v, using the pseudostate 
puzzling unresolved difficul- 
he calculation. Then should 
the pseudostate calculations prove successful for 
gauge vector E x vector r the method will be applied to 
gauge vector A x vector p. If successful, then the prob- 
lem is complete. 
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PB91-216705/GAR PC A07/MF A02 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. 
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Journal of Research of the National Institute of 
Standards and Technology. May-June 1991. 
Volume 96, Number 3. 

1991, 150p 

Also available from Supt. of Docs. as SN703-027- 
00040-7. See also PB91-216713 through PB91- 
216762 and PB91-187617. Library of Congress cata- 
log card no. 89-656121. 


Contents: 

A High-Temperature Transient Hot-Wire Thermal 
Conductivity Apparatus for Fluids; 

Standard Reference Specimens in Quality Control 
of Engineering Surfaces; 

An Automated Reverse-Bias Second-Breakdown 

_ Transistor Tester; 

High Resolution Synchrotron X-Radiation 
Diffraction Imaging of Crystals Grown in 
Microgravity and Closely Related Terrestrial 
Crystals; 

Root Projection of One-Sided Time Series; 

Deconvolution of Acoustic Emission and Other 
Causal Time Series. 


160,483 

PB91-222927/GAR PC E05/MF E05 
Science and Engineering Research Council, Dares- 
bury (England). Daresbury Lab. 

Vacuum em Experience at the Daresbury SRS. 
R. J. Reid, S. F. Hill, and P. A. Crank. Dec 90, 8p 
DL/SCI/P374A 

Presented at the Topical Conference on Vacuum 
Design of Synchrotron Light Sources (2nd), Argonne 
National Laboratory, IL. in November 1990. 


The performance of the vacuum system of the Dares- 
bury SRS over the past two years of operation is re- 
viewed. Beam lifetimes in excess of 30 hours with 
200mA of stored beam at 2GeV are regularly obtained. 
It has proved possible to achieve this performance in a 
reasonable time-scale without in situ bakeout being re- 
quired after the system has been let up to atmosphere, 
because of the memory effect for stainless steel and 
copper of long periods of beam scrubbing. The impor- 
tance of the use of distributed pumping in the dipole 
chambers will be discussed, and their effect on beam 
lifetime will be demonstrated. An important technique 
in obtaining rapid machine recovery after insertion of a 
new beam chamber is the use of careful pre-cleaning 
of the vacuum component, including glow discharge 
cleaning. A description will be given of experience 
using various gasses or gas mixtures (Argon/Oxygen; 
Oxygen: Hydrogen; Helium/Oxygen) for such cleaning, 

a discussion of the attractions and possible prob- 
lems associated with each of them. 


160,484 
PBS1-224089/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
ge Rutherford Appleton Lab. 

of Lambda bar (sub MS) from 
Deep Inelastic Scattering. 
A. D. Martin, W. J. Stirling, and R. G. Roberts. May 
91, 16p RAL-91-044, DTP-91-24 
Prepared in cooperation with Durham Univ. (England). 
Dept. of Physics. 


Precision measurements of Lambda(sub (bar)MS) 
from deep inelastic scattering traditionally use a fixed 
renormalization scale mu = Q. This is in contrast to 
measurements in e(+)e(-) annihilation, where ‘scale 
dependence’ is an important source of uncertainty on 
the value of Lambda(sub (bar)MS). The authors extend 
their previous determination of Lambda(sub (bar)MS) 
to allow for different scale choices. They find that their 
previous value of alpha(sub s)(M(sub Z)) = 
0.109(+0.004 to -0.005) becomes alpha(sub s)(M 
(sub Z)) = 0.019(+0.007 to -0.008) when a reasona- 
bie variation of scale is included. The authors discuss 
the implications of the result for recent attempts to 
obtain information on the scale of supersymmetry from 
coupling constant unification. 


160,485 

PBS1-224147/GAR PC E15/MF E15 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Proceedings of the School for Young High Energy 
Physicists. Held in Chilton, England on September 
3-15, 1990. 

R. J. Barlow. 1990, 330p RAL-91-036 

See also PB88-250105. 


Contents: 
Symmetries and Gauge Theories in Quantum 
Field Theory; 
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Relativistic Quantum Mechanics, QED and QCD; 

The Standard Model and Beyond; 

Selected Topics in Phenomenology of the 
Standard Model. 
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PB91-224568/GAR PC E05/MF E05 

Science and Engineering Research Council, Chilton 

(England). Rutherford Appleton Lab. 

Proposal for a Cold Neutron Diffractometer at ISIS. 

ae Carlile, and W. |. F. David. Apr 91, 12p RAL-91- 
1 


It is proposed to take advantage of the opportunity 
which would occur with the building of IRIS-2 with its 
mica analyzers, to then convert IRIS-1 into a dual-pur- 
pose instrument offering both high intensity, good res- 
olution, inelastic spectroscopy using the cooled graph- 
ite analyzers and high resolution long d-spacing dif- 
fractometry. For quite a modest investment, a high in- 
tensity, good resolution, long d-spacing diffractometer 
with low backgrounds could be built at ISIS, serving the 
scientific needs of the large scale structure communi- 
ty. Time dependent measurements, high pressure 
measurements, and single crystal diffraction studies 
could also be favorably pursued. The Paphos motiva- 
tion for a diffraction capability on IRIS is the study by 
neutron powder diffraction of organic molecular struc- 
tures with unit cell volumes in excess of 2000 A cubed. 
Presently this is difficult with neutrons and almost im- 
possible with x-rays at low temperatures. 


160,487 

PB91-224584/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Contribution of Adsorption and Incoherent Cross- 
Sections to Neutron Reflectivity Profiles. 

J. Penfold. Mar 91, 29p RAL-91-023 


Adsorption and incoherent neutron cross-sections 
contribute to the refractive index as an imaginary com- 
ponent. Calculations are presented in the report on the 
effects of the inclusion of a 1/V adsorption and the 
incoherent cross-section of hydrogen on simple reflec- 
tivity profiles. Detailed calculations of the neutron re- 
flectivity in the region of a Briet-Wigner adsorption res- 
onance are described. 


160,488 

PB91-224667/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Theory of Neutron Scattering by Atomic Electrons: 
‘jj’-Coupling Scheme. 

= ta and S. W. Lovesey. Feb 91, 30p RAL-91- 
Prepared in cooperation with Uppsala Univ. (Sweden). 
Fysiska Institutionen, and Atominstitut der Oesterrei- 
chischen Univ., Vienna. 


Expressions are reported for the matrix element of the 
neutron-electron interaction for atomic electrons in a 
J(sup n) configuration, appropriate for palladium and 
platinum group compounds and rare earth and actinide 
materials. For the latter, f-electron systems, an isolat- 
ed ion is a realistic approximation. Compact expres- 
sions are provided, together with tables of reduced 
matrix elements, for elastic and inelastic structure fac- 
tors, and compared with the corresponding Russell- 
Saunders expressions. Inelastic scattering by two f- 
electrons, including non-equivalent states, is present- 
ed in detail. 


160,489 

PB91-224675/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Trends in Radiological and Environmental Protec- 
tion at High Energy Accelerator Laboratories. 

D. R. Perry, K. B. Shaw, G. B. Stapleton, G. R. 
Stevenson, and R. H. Thomas. Mar 91, 19p RAL-91- 
019 

Prepared in cooperation with National Radiological 
Protection Board, Harwell (England), Continuous Elec- 
tron Beam Accelerator Facility, Newport News, VA., 
European Organization for Nuclear Research, Geneva 
nee and Lawrence Livermore National Lab., 


The serious study of high-energy particle accelerator 
radiological protection an in the early 1950’s and 
has continued since then. The paper treats the subject 
in seven stages, and begins by briefly reviewing the 


work done until the 80’s which comprises the first five 
stages. These are, observation of high radiation levels, 
shielding studies, dosimetry, induced activity and the 
environmental effects. The sixth stage, control by leg- 
islation and regulation, is discussed in detail. Over the 
past twenty years there have been significant additions 
to radiological protection standards: from a scientifical- 
ly based estimate of risk to a social desire to reduce 
exposure to levels determined only by the ‘best practi- 
cal means (BPM)’ or as it is currently understood in the 
USA ‘best available —— (BAT)’. The implica- 
tions of the trend are explored, and the success with 
which changing standards have been followed is stud- 
ied with the aid of data derived from personnel doses. 
The last stage is the decommissioning or disposal of 
high energy accelerators. 


160,490 

PB91-224709/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Effect of a Neutrino Magnetic Moment on Nuclear 
Excitation Processes. 

A. C. Dodd, E. Papageorgiu, and S. Ranfone. Jan 91, 
13p RAL-91-010 


It is shown that MeV-range neutrinos with a magnetic 
moment of approx 10(sup -11) Bohr magnetons would 
excite nuclei, like (12)C, with cross sections compara- 
ble to those obtained in the Standard Model. This im- 
plies the possibility of improving the present experi- 
mental bounds on the magnetic moment of any flavor 
of neutrinos by one order of magnitude. Such a mag- 
netic moment would also enhance the coherent neutri- 
no-nuclear scattering in low-temperature detectors, 
enabling them to set comparable limits. 


160,491 

PB91-224725/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
a“. Rutherford Appleton Lab. 

NAG/SERC Finite Element Library: Summary of 
Additions at Release 3.0. 

C. Greenough, and C. J. Collie. Jan 91, 26p RAL-91- 


012 
See also PB85-232734. 


Originally finite element techniques were used almost 
exclusively in structural engineering problems; howev- 
er, there is a growing awareness that they have great 
potential in many other fields outside structural analy- 
sis. As a result, the diversity of practitioners has in- 
creased dramatically and the method is now being ap- 
plied to almost all areas of numerical modelling. The 
growth in applications has stimulated many theoreti- 
cians to engage in the analysis of the finite element 
method, providing the mathematical foundations of 
uniqueness and convergence. The Finite Element Li- 
brary is an attempt to make the techniques much more 
widely available: the flexibility needed to accomplish 
this can only really be provided in the context of a soft- 
ware library. The report describes the additions made 
to the Library at Release 3. It details the additions to 
the Level 0 Library and describes the new example 
programs briefly. The appendices give the complete 
contents of Release 3 of the Library. 


160,492 

PB91-224766/GAR PC E09/MF E09 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Particle Physics Experiments, 1990. 

B. A. Roberts. 1990, 170p RAL-91-001 


The report describes work carried out in 1990 on ex- 
periments approved by the Particle Physics Experi- 
ments Selection Panel. The contents consist of uned- 
ited contributions from each experiment. 


160,493 

PB91-224774/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Plasma Accelerators. 

R. Bingham, U. de Angelis, and T. W. Johnston. Jan 
91, 22p RAL-91-002 

Prepared in cooperation with Quebec Univ., Montreal. 


Recently attention has focused on charged particle ac- 
celeration in a plasma by a fast, large amplitude, longi- 
tudinal electron plasma wave. The plasma beat wave 
and plasma wakefield accelerators are two efficient 
ways of producing ultra-high accelerating gradients. 
Starting with the plasma beat wave accelerator 





(PBWA) and laser wakefield accelerator (LWFA) 
schemes proposed by Tajima and Dawson in 1979 and 
the plasma wakefield accelerator (PWFA) also pro- 
posed by Dawson and co-workers in 1985, steady 
progress has been made in theory, simulations and ex- 
periments. After a tutorial discussion on these topics, 
the authors consider the following two topics: Numeri- 
cal solution of model equations describing laser wake- 
field excitation; and Euler-Viasov code for the numeri- 
cal simulations of plasma beat waves. 
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PB91-224808/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

RAL 10 Discriminator. 

D. J. White. Nov 90, 13p RAL-90-088 


As an exercise in integrated circuit design, it was de- 
cided to attempt the difficult task of producing a dis- 
Criminator which would meet the exacting require- 
ments of two co-ordinate readout of multiwire drift 
chambers by timing methods. Such a circuit would 
have a wide range of uses in High Energy Physics and 
other applications requiring extreme timing perform- 
ance. 
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PB91-224816/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

f(sub 0)(S*): Molecule or Quark State. 

pa — and M. R. Pennington. Dec 90, 20p RAL- 
Prepared in cooperation with Durham Univ. (England). 
Centre for Particle Theory. 


Are hadrons generated by inter-quark forces or inter- 
hadron dynamics. In an effective hadronic Lagrangian, 
which states appear as elementary fields and which 
are bootstrapped into existence. With rare exceptions, 
all the hadrons the authors know of--those that are 
listed in the Particle Data Group tables--are not only 
composed of quarks but owe their very existence to 
inter-quark interactions. Among simple systems, a 
few--the deuteron is the lightest established example-- 
are to be regarded as bound states of hadrons first and 
foremost. The purpose of the paper is to extend the 
scope of the case-law to the scalar mesons where 
bound states have also been claimed to occur. The 
authors propose and apply a model-independent test 
of whether the fo(S*) is a K(K bar) bound state (mole- 
cule) or a composite of quarks or gluons. On present 
evidence, it is not likely to be a molecule. 


160,496 

PB91-224824/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Polarisation of Tensor Mesons in psi Radiative 
Decays and Possible Implications for the Gluonic 
Content of the theta(1720). 

F. E. Close, and Z. P. Li. Dec 90, 15p RAL-90-091 
Prepared in cooperation with Tennessee Univ., Knox- 
ville. Dept. of Physics and Astronomy, and Oak Ridge 
National Lab., TN. Physics Div. 


The authors show how perturbative QCD (pQCD) can 
successfully describe the data on the helicity structure 
of tensor mesons produced in psi -> gamma(T). The 
new feature is that the diagrams are separated accord- 
ing to their different topologies, the corresponding heli- 
city structures being analyzed for each diagram in the 
quark model via a correspondence principle. Different 
topologies appear to dominate the f2(1270,1525) 
q(bar q) production and the theta/f2(1720) production. 


160,497 

PB91-224865/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Resonantly Scattering Crystals and Surfaces. 

J. M. F. Gunn, and P. J. Mahon. Dec 90, 18p RAL- 
90-095 

Prepared in cooperation with Warwick Univ., Coventry 
(England). Dept. of Physics. 


The authors examine coherence effects from forming 
a crystal of resonant scatterers by generalizing the 
Fano model for ee resonances in electron 
scattering from atoms to a lattice of such scatterers. 
(The authors have in mind the case of neutron scatter- 
ing from nuclei). They solve the problem to yeild two 
branches to the dispersion relation for the neutron in 


general and three when the resonance coincides with 
a Brillouin Zone boundary. The ‘width’ of the reso- 
nance is enhanced over the isolated nucleus, the best 
candidate for observation being the 2eV (185)Re reso- 
nance near the Bragg condition. The authors use 
these results to calculate the reflection coefficient 
from a surface, revealing total external reflection near 
resonance as predicted by Penfold (1983). They dis- 
cuss experimental feasibility in both the neutron and 
electron cases. 


160,498 

PBS1-225201/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Precision Analysis of Lambda bar(sub MS) and the 
Gluon Distribution and Its Implication for Jet and 
Top Quark Cross Sections. 

A. D. Martin, R. G. Roberts, and W. J. Stirling. Nov 
90, 33p RAL-90-084 

Prepared in cooperation with Durham Univ. (England). 
Dept. of Physics, and Washington Univ., Seattle. Dept. 
of Physics. 


Recent deep inelastic and prompt photon data are 
used to put quantitative limits on Lambda(sub (bar)MS) 
and the gluon distribution, taking fully into account the 
correlations between the two. The results are used (a) 
to assess the potential discriminating power of preci- 
sion measurements of the large transverse momentum 
jet cross section at the FNAL p(bar p) collider, and (b) 
to estimate the theoretical error on a top quark mass 
measurement or lower limit at the same collider. The 
authors estimate the latter error at approximately + or 
- 4 GeV at present, with the prospect of some slight 
improvement from an additional calibration from the jet 
cross section. 


160,499 

PBS 1-225235/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Rapporteur Talks at Singapore (Deep inelastic 
Scattering) and at Hadron 90 (Conference Summa- 


). 
4 E. Close. Nov 90, 26p RAL-90-087 
Prepared in cooperation with Tennessee Univ., Knox- 
ville. 


‘Deep Inelastic Scattering’. The talk begins by review- 
ing the early years of deep inelastic scattering with par- 
ticular reference to Bjorken’s theoretical work. Current 
highlights include an agreed uniform set of structure 
functions, polarized structure functions, possible viola- 
tions of the Gottfried sum rule, deep inelastic scatter- 
ing off nuclei and anticipated breakdown of naive per- 
turbative QCD as x -> 0 at HERA. ‘Conference Sum- 
mary - Hadron 90’. The author made a survey of what 
people thought was important for eye in the 
summary. No-one said that the author should ignore 
their work; there was also a general feeling that the 
status of the scalar mesons was a question that kept 
coming up throughout the meeting and so the author 
shall devote much of the summary to that, in particular 
their production in gamma gamma collisions. Other 
major questions deal with the 0(-) and 1(-) mesons. 


160,500 

PBS1-225284/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Vacuum Microelectronics: An Application in Future 
Particle Physics Experiments. 

G. H. Grayer. Oct 90, 9p RAL-90-076 


Vacuum microelectronics (VM) is based on the control 
of electrons in a vacuum by electrostatic and possibly 
magnetic fields. In the respect it resembles the tech- 
nology of thermionic vacuum devices, which have now 
mostly been superceded by semiconducting solid 
state components for small and medium power appli- 
cations. These devices are very small, involving struc- 
tures measuring only a few micrometers. This is made 
possible by fabrication techniques evolved for the 
semiconductor industry. The interest of these devices 
for the particle physics community is obvious when it is 
realized that one of the driving forces for the R. and D. 
is the military need for electronic components which 
can withstand very high doses of radiation. It is expect- 
ed that viable cathode structures will be produced 
within the next two years. However, the first devices to 
use these will probably not be of interest to particle 
physics. Allowing for subsequent device development 
and production plant to be set up, the author would be 
surprised to see integrated VM devices on the market 
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in less than five years. Thus the authors can probably 
assume that these devices are unlikely to be available 
for the first round of super-collider experiments. 


160,501 

PB91-225318/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Five Jet Production in e(-+) e(-) Annihilation above 
the W(+) W(- 


) Threshold. 
N. Brown. Nov 90, 13p RAL-90-079 


Above the W(+)W(-) threshold, gluon bremsstrahlung 
from the decay of W bosons into quark pairs gives rise 
to five jet configurations. At lowest D order-this 
dominates over the point like five jet production, and 
allows the hadronic decays of the W to be tested with 
QCD. Some results for integrated cross-sections and 
jet distributions are given. 


160,502 


PB91-225326/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Cc Sections f above the 


ross or Five Jet Production 
W(+)W(-) Threshold in e( + )e(-) Annihilation. 
N. Brown. c1990, 23p RAL-90-080 


The report provides the calculation of five jet produc- 
tion from the W(+)W(-) intermediate state in e(+)e(-) 
annihilation in lowest order QCD. Some results for inte- 
rated Cross-sections are presented. (Copyright (c) 
Science and Engineering Research Council 1990.) 
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PB91-225334/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Empirical Determination of Effective Charges in 
Electron Impact lonisation. 

C. T. Whelan, H. R. J. Walters, and R. M. Dreizier. 
Nov 90, 15p RAL-90-081 

Prepared in cooperation with Queen’s Univ., Belfast 
(Northern Ireland). Dept. of Applied Mathematics and 
Theoretical Physics, and Frankfurt Univ. (Germany, 
F.R.). Inst. fuer Theoretische Physik. 


The first order effective charge description of the elec- 
tron impact ionization of H(is) is considered. The 
effect of imposing the Peterkop relation on the 
charges occuring therein is discussed. A special case 
corresponding to high energy asymmetric geometry is 
considered, and values for the effective charges de- 
duced by comparison with the most accurate available 
theoretical and experimental data. Empirical prescrip- 
tions are proposed for the charges and applied to sev- 
eral different cases. 
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PB91-225847/GAR PC E06/MF E06 
Cambridge Univ. (England). Dept. of Engineering. 
Neutronics Software with the Nuclear Engineering 
Group. 

Z. U. Koreshi. Mar 91, 33p CUED/A-NUCL/TR-5 


The report is intended to briefly describe the various 
computer codes and data libraries, for neutronic calcu- 
lations of nuclear sysiems, available to the Nuclear En- 
gineering group in the department. Almost all of these 
were obtained from the NEA Databank. They include 
Monte Carlo simulation codes and others based on de- 
terministic methods. All these codes are extensively 
used for nuclear design studies. Also included is an 
overview of the tion capability included in the 
Monte Carlo MORSE code for use in nuclear fusion 
blanket sensitivity studies. These modifications were 
made by the author as part of the doctoral research. 
The location of codes, data libraries and auxilliary 
processing codes is given. The runfiles for running 
these codes on the University phoenix system are also 
given so that the reader can make the codes oper- 
ational fairly quickly. Apart from the Monte Carlo code 
MCNP, which is a very large code requiring unusually 
large computer memory allocations, most of the codes 
can be run with the standard allocations on phoenix. 


160,505 
PB91-225953/GAR PC E06/MF E06 
Cambridge Univ. (England). Dept. of Engineering. 
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Transient Temperatures Near a Stationary Con- 
a A. Greenwood. Mar 91, 14p CUED/C-MECH/TR- 


The temperature due to a stationary heat source on 
the surface of a semi-infinite solid is shown to ap- 
proach the steady state value in a universal manner 
independent of the point considered or the details of 
the shape of the source. Circular, square and rectan- 
gular sources are considered as examples. 


160,506 
TIB/A91-00968/GAR PC E14 
Cologne Univ. (Germany, F.R.). Mathematisch-Natur- 
wissenschaftliche Fakultaet. 

iochemische Untersuchung protonen- und 
alpha -induzierter liations- und Fragmenta- 
tionsrea life der Gamma- und Besch- 
leun metrie. (Radiochemical 
study of proton- and alpha -induced “poy and 
poe re ae reactions by means of the gamma 
and accelerator mass-spectrometry). 
Diss. (Dr.rer.nat). 
B. Dittrich. 23 Jun 90, 103p 
In German. 


In the framework of this thesis several irradiation ex- 
periments with protons and alpha particles were per- 
formed at different accelerator facilities. The proton ir- 
radiation with 96 and 99 MeV —- was performed at 
the Gustaf-Werner Institute of Uppsala University, 
while the high-energetic irradiation was performed with 
800 MeV at the Los Alamos National Laboratory and 
with 1200 and 2600 MeV at the Saturne National 
ratory. Thereby for each irradiation 15 different target 
elements were applied. The irradiations with alpha par- 
ticles were performed with 120 MeV energy at the 
Paul-Scherrer Institute, Villingen and with 170 MeV in 
the Nuclear Research Center Juelich on each 10 dif- 
ferent target elements. After the irradiations on the 
samples gamma - trometric measurements were 
performed, which allowed the determination of cross 
sections of product nuclides with half-lifes between 9 h 
and 10.5 a. For the determination of the cross sections 
of nuclear reactions with extremely long-lived radionu- 
clides (T sub 1/2 >or= 1000 a) chemical separation 
rocedures for the separation of the element fractions 
ryllium, aluminium, calcium, manganese, and nickel 
from the target elements carbon, oxygen, magnesium, 
aluminium, silicon, manganese, iron, and nickel were 
developed. In the so isolated preparates by means of 
the accelerator mass-spectrometry the (10) Be/ (9) Be 
respectively the (26) Al/ (27) Al ratios were measured. 
From the ratios 62 cross sections for the proton-in- 
duced production of (10) Be from oxygen, magnesium, 
aluminium, silicon, manganese, iron, and nickel were 
calculated. For the production of (26) Al from magnesi- 
um, aluminium, silicon, manganese, iron, and nickel 33 
cross sections could be determined. For the alpha in- 
duced (10) Be production from carbon 11 and from the 
target elements iron and nickel each 5 cross sections 
were determined. —, (Copyright (c) 1991 by 
FIZ. Citation no. 91:000968.) 


160,507 
TIB/A91-00969/GAR PC E09 
Cologne Univ. (Germany, F.R.). Mathematisch-Natur- 
wissenschaftliche Fakultaet. 

bung von (126) Xe, (128) Xe und (190) Os 
im Rahmen der Proton-Neutron-Version des Inter- 
acti lodelis. (Description of (126) Xe, 
(128) Xe, and (190) Os in the framework of the 
— version of the interacting-boson 


Diss. ( ) .rer.nat). 
W. Krips. 23 Jun 90, 69p 
in German. 


In this thesis a description of the nuclei (126) Xe, (128) 
Xe, and (190) Os in the framework of the interacting- 
boson model is presented. For all nuclei level ener- 
gies, electric and magnetic moments, branching ratios, 
and M1- and E2-strengths and mixing ratios were cal- 
culated. The K=0 and K=4 bands for all nuclei are 
well reproduced. For the xenon isotopes and approach 
was chosen, by which the symmetries present in the 
O(6) limit of the IBM-1 are transformed as completely 
as possible into the IBM-2. For (190) Os such an ap- 
proach formed by dynamical symmetries could not be 
roe paiva —. ons (ea — pursues far 

ond analytical limits. q ight (c) 1991 b 
Pe Citation no. 91:000969.) — 


160,508 
TIB/A91-00970/GAR 
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PC E14 


160,509 
- TIB/A91-00971/GAR 


a yg Univ. (Germany, F.R.). Fakultaet fuer 
ysik. 

Yang-Mills-Dynamik als effektive Theorie von vek- 
toriellen Spinor-lsospinor-Bindungszustaenden in 
einem Preonfeldmodell. (Yang-Mills dynamics as 
effective theory of vectorial spinor-isospinor 
bound states in a preon field model). 

Diss. (Dr.rer.nat). 

W. Pfister. 3 May 90, 129p 

In German. 


Starting point of this thesis is the many-time wave 
function of the two-particle vector-boson bound states 
of a nonlinear spinor field equation shape invariant 
against Poincare and global SU(2) transformations. In 
this many-time wave function we perform the limit 
crossing simultaneously and construct for this one- 
time function the corresponding dual function. With 
this one-time wave function then the weak mapping 
technique, which allows us to give the effective dy- 
namics of the two-particle vector bosons, is applied. 
As result we obtain the equivalence of the effective 
dynamics of the two-particle vector bosons to the 
SU(2) Yang-Mills theory. The coupling of the elemen- 
tary spinor field quanta (preons) to the vector bosons, 
as well as the coupling of the vector bosons to the 
preons, is studied and the explicit proof given that the 
preon-boson coupling respectively boson-preon cou- 
pling is completely equivalent to an interaction, which 
is obtained from a common well-defined Lagrangian 
density. Finally still the coupling constants of the 
boson-boson and the boson-preon interaction are dis- 
cussed. (orig.). (Copyright (c) 1991 by FIZ. Citation no. 
91:000970.) 


PC E09 
Hanover Univ. (Germany, F.R.). Fachbereich Physik. 
Nukleon-Nukleon Streuung oberhalb der Pionpro- 
duktionsschwelle. Test eines Kraftmodells fuer 
das pi NN-System. (Nucleon-nucleon scattering 
above the —_ production threshold. Test of a 
force model for the pi NN system). 

Diss. (Dr.rer.nat). 

A. Bulla. 31 May 90, 85p 

In German. 


The traditional formulation of nuclear physics with 
purely nucleonic degrees of freedom is only in the low- 
energy region acceptable; already in the intermediate- 
energy range, in which in scattering experiments in- 
elastic processes as the production of pions occur, a 
conceptual extension is inevitably neccessary. In front 
of this background a force model is constructed, in 
which beside the nucleons additionally the Delta 
isobar as well as the pions occur as constituents. The 
support of the formulated approach form static interac- 
tions between the baryons respectively between the 
baryons and the pion. Essential characteristic of this 
approach is the inclusion of pion production and ab- 
sorption processes in form of pion-baryon vertices. 
Self-interactions lead in the Delta isobar to an energy 
dependent mass and decay widths. The pi NN system 
allows a manifold of reactions, of which here the nu- 
cleon-nucleon scattering below and above the pion 
production threshold is treated. Scattering phases, in- 
elasticities (and mixing parameters in the phase of 
coupled NN partial waves) as well as spin-averaged 
and spin dependent total cross sections are calculated 
and compared with experimental data. (orig./HSI). 
(Copyright (c) 1991 by FIZ. Citation no. 91:000971.) 


160,510 

TIB/A91-00972/GAR 
Hanover Univ. (Germany, F.R.). Fachbereich Physik. 
Elektromagnetische Reaktionen des Deuterons 


PC E14 


bei mittleren Energien. (Electromagnetic reactions 
of the deuteron at intermediate energies). 

Diss. (Dr.rer.nat). 

U. Oelfke. 4 Jul 90, 126p 

In German. 


Motivated by the planning of new experiments with 
e.m. probes on light nuclei a theoretical model for the 
description of the e.m. reactions of the deuteron is de- 
veloped. The base of this development is a theoretical 
concept for the description of the hadronic dynamics 
of an interacting nucleon system up to the excitation 
energy of 500 MeV, i.e. it serves for the explanation of 
hadronic phenomena both above and below the pion 
threshold. Characteristic property of this model is the 
mechanism of the pion production and absorption via 
the intermediate state of a Delta isobar. In the frame- 
work of this hadronic dynamic the dominant photon- 
hadron interactions are specified. Beside the coupling 


of the photon to the e.m. one-body currents of the bar- 
yons also the contribution to the e.m. interaction of 
two-body currents is discussed. Especially for the de- 
scription of e.m. reactions above the pion threshold 
beside the traditional gamma NN respectively gamma 
N Delta vertices also an explicite gamma N-> pi N 
interaction is regarded. By means of the constructed 
model for the e.m. interaction a unified description of 
the hadronic reactions NN->NN, pi d->NN, pi d-> pi 
d, pi d-> pi NN and corresponding photon processes 
gamma d->pn, gamma d-> pi d, gamma d-> pi NN 
on the base of a unified theory for the hadronic dynam- 
ic can follow. The presented concept is also applicable 
to the corresponding electron-deuteron scattering 
processes. The application of the model followed for 
the photon reactions gamma d->pn and gamma d-> 
pi (0) d. As observables beside the differential cross 
section regarding new experimental data to be expect- 
ed also polarization observables were determined. 
The comparison of the aimed results with the currently 
present experimental data yielded generally a qualita- 
tively well agreement of theory and experiment. (orig.). 
(Copyright (c) 1991 by FIZ. Citation no. 91:000972.) 


160,517 

TIB/A91-00973/GAR PC E14 
Tuebingen Univ. (Germany, F.R.). Fakultaet fuer 
Physik. 

Untersuchung der Struktur energetisch niedriger 
Zustaende endlicher Kerne. (Study of the structure 
of energetically low states of finite nuclei). 

Diss. (Dr.rer.nat). 

T. Taigel. 20 Nov 89, 140p 

In German. 


The quasi-particle random phase approximation 
(QRPA) with a deformed Woods-Saxon potential as 
mean single-particle field and a quadrupole-quadru- 
pole residual interaction is used for the description of 
the low-lying K=1 states with positive parity in four ti- 
tanium isotopes. Thereby the spurious state can be 
isolated by means of an additional residual interaction. 
The experimental excitation energies and transition 
strengths for magnetic dipole excitation are well ex- 
plained in this model. Also the form factors for electron 
scattering in dependence on the momentum transfer 
result without further scaling in sufficient agreement 
with the experiment. In this model the K=1 states are 
nearly pure isovectorial states, and the spin part of the 
excitation operator contributes a little stronger to the 
transition than the orbital part. Single-particle models 
yield an essentially larger beta-plus decay stren 
than the experiment. This suppression of the beta-plus 
decay strength can also be explained in the framework 
of the QRPA. As residual interaction here the G matrix 
element of a boson-exchange potential of the Bonn 
group, affected with strength parameters, is applied. 

y variation of the strength parameter for the particle- 
particle (pp) interaction the experimental decay 
strengths can be reporduced. For the 25 nuclei studied 
strength parameters for the pp interaction result, which 
conserve approximatively the angular-momentum cou- 
pling relation to the particle-hole interaction. The con- 
tributions of different kinds of ground-state correla- 
tions to the binding energies of oxygen and calcium 
are studied by means of the ring-diagram formalism in 
random-phase approximation and Tamm-Dancoff = 
proximation. (orig./HSI). (Copyright (c) 1991 by FIZ. Ci- 
tation no. 91:000973.) 


160,512 

TIB/A91-00974/GAR 
Goettingen Univ. (Germany, 
Physik. 

Experimente zum Einfang polarisierter Neutronen 
in (12) Cim Energiebereich von 20-35 MeV. (Experi- 
ments on the capture of polarized neutrons in (12) 
C in the energy range of 20-35 MeV). 

Diss. (Dr.rer.nat). 

G.D. Wicke. 4 May 90, 60p 

In German. 


PC E09 
F.R.). Fachbereich 


At the Karlsruhe isochroneous cyclotron in combina- 
tion with the neutron collimator facility POLKA the neu- 
tron capture in (12) C with polarized neutrons was 
studied in the energy range of E sub n = 17-52 MeV. 
Because of the poor statistics at higher neutron ener- 
gies the data evaluation and analysis was pursued only 
in the energy range of E sub n =20-35 MeV. Thereby 
beyond the (12) C(n, gamma sub 0 ) (13) C reaction 
also the (n, gamma sub 1 ) and (n, gamma sub 2 ) 
reactions could be studied. In this thesis the consisting 
experimental results could be extended regarding the 
analyzing powers A sub y (E sub n, Theta ), the for- 





ward-backward asymmetry A(E sub n , 55 deg ), as 
well as the angular distribution in units of d sigma /d 
Omega (E sub n, Theta sub cm )/a sub O (E sub n) up 
to the neutron energy of E sub n =35 MeV for the 
reactions (12) C(n, gamma sub x ) sub x=0,1,2 (13) C. 
From the forward-backward asymmetry of the (12) 
C(n, gamma sub O ) (13) C reaction the position and 
widths of the isovectorial giant quadrupole resonance 
(IVGQR) of (13) C could be determined. With an uncer- 
tainty of 1 MeV the position of the IVGQR resulted to E 
sub gamma =25.3 MeV at a width of Gamma =6 
MeV. os ag (Copyright (c) 1991 by FIZ. Citation 
no. 91:000974. 


160,513 


TIB/A91-00980/GAR PC E09 
Karlsruhe Univ. (Germany, F.R.). Fakultaet fuer Physik. 
Messung des Realteils der isospingeraden Vor- 
waertsstreuamplitude der pi p Streuung bei 33 und 
45 MeV. (Measurement of the real part of the iso- 
spin-even forward scattering amplitude of the pi p 
scattering at 33 and 45 MeV). 

Diss. (Dr.rer.nat). 

M. Metzler. 6 Jul 90, 98p 

In German. 


The angular distributions of the elastic scattering of 
negative and positive pions were studied in the region 
of the Coulomb-nuclear interference (10 deg <or= 
theta sub lab <or= 465 (0) ) at pion energies of T sub 
pi = 33.3 MeV respectively 44.6 MeV. From the differ- 
ence of both pion charges in the Coulomb-nuclear in- 
terference directly results the isospin-even pi N for- 
ward scattering amplitude D (+) . The analytical con- 
tinuation of this amplitude to the unphysical Cheng- 
Dashen point (v=0, t=2m sub pi (2) ) is connected 
with the sigma term, which can be calculated from 
QCD by means of the chiral perturbative calculation. 
The experimental determination of the sigma term 
from the pi p scattering is based on the Karlsruhe-Hel- 
sinki phase analysis, which was confined by the re- 
quirement for analyticity and unitarity of the scattering 
amplitudes. It contains however only few data at lower 
energies. Later measurements are however in contra- 
diction and not to be brought into accordance with the 
phase analysis of Koch and Pietarinen. The results of 
the present thesis also show deviations from this 
phase analysis for positive pions. The scattering of 
negative pions however yields results essentially 
agreeing with the phase analysis and also other ex- 
periments. The different values for the sigma term cal- 
culated from the baryon mass spectrum and the pi N 
scattering amplitudes remain to consist by this. (orig./ 
HS!). (Copyright (c) 1991 by FIZ. Citation no. 
91:000980.) 


160,514 


TIB/A91-00981/GAR PC E17 
Technische Univ. Muenchen, Garching (Germany, 
F.R.). Fakultaet fuer Physik. 

Kernspektroskopische Untersuchungen an (168) 
Er, (196) Au und (198) Au. (Nuclear spectroscopic 
studies on (168) Er, (196) Au, and (198) Au). 

Diss. (Dr.rer.nat). 

U. Mayerhofer. 16 Nov 90, 276p 

In German. 


In this thesis the spectroscopic studies of the neuclei 
(196) Au, (198) Au and (168) Er are presented. The 
nucleus (196) Au was studied with the reactions (197) 
Au (d,t) at 22 MeV and 15 deg , 30 deg , and 40 deg 
and (107) Au ( (3) He, alpha ) at 30 MeV and 35 deg . 
49 levels up to an excitation energy of 905 keV were 
determined. The nucleus (198) Au was studied with the 
reaciton (197) Au(d,p) at 20 MeV and 35 deg and 22 
MeV and 15 deg , 30 deg , and 45 deg , and with the 
reactions (197) Au(n, gamma ) and (197) (n,e (-) ). In 
the (d,p) reaction 111 levels up to an excitation energy 
of 1560 keV were found. Spin and parity of these levels 
were determined from the intensity ratio of the average 
resonance capture. The nucleus (168) Er was studied 
with the reaction (167) Er (d,p). All transfer reactions 
were studied at the Munich Q3D spectrograph. The 
— distributions for this reactions were compared 
with DWBA calculations, from which the angular-mo- 
mentum transfer was determined. (orig./HSI). (Copy- 
right (c) 1991 by FIZ. Citation no. 91:000981.) 


160,515 


TIB/A91-00994/GAR PC E14 
—* Univ. (Germany, F.R.). Fachbereich 12 - 
ysik. 


Untersuchung ueber Leistung und Grenzen der 
Elementanalytik mit protoneninduzierter Roent- 
genemission. (investigations of the performance 
and limits of the elementary analysis with proton- 
— X-ray emission). 

iss. 
D. Grossmann. 10 Oct 90, 149p 
In German. 


The 2 MeV proton beam of a Van de Graaff accelera- 
tor was used to investigate the advantages and limits 
of proton induced X-ray emission (PIXE) in environ- 
mental analysis. At first the calibration factors for thin 
targets were determined. The experimental thin-target- 
sensitivities were compared with new theoretical and 
experimental reference data. Hereby an existing sys- 
tematical error in the calibration could be reduced by 
14%. A modification in the experimental setup for the 
beam current measurement could reduce this error by 
further 5%. Measurements of thin film standards re- 
sulted in a precision of 3% and an analytical accuracy 
between 5% and 15%. Calibration factors for the ap- 
plication to thick and semi-thick targets were calculat- 
ed from the thin-target sensitivities by taking into ac- 
count energy-loss and X-ray attenuation by target. 
Results calculated with these factors showed to be 
quite accurate and precise. In order to test PIXE in en- 
vironmental analysis a lot of different types of samples 
(airborne particles, suspended matter, liquids, ig 4 
cal material and bulk material) were investigated. For 
many kinds of specimen encountered in environmental 
work PIXE has shown to be a valuable tool in answer- 
ing analytical questions and to obtain accurate results. 
For the analysis of two-dimensional structures of a 
—_ element distribution maps of selected elements 

ith a spatial resolution in the micron-range can be ob- 
tained with PIXE. A comparison with other techniques 
(AAS, XRF, NAA, EDX, EMP) shows that PIXE as a 
tool for trace-element analysis in combination with a 
microprobe setup leads to a universal and large range 
of applications. (orig./BBR). (Copyright (c) 1991 by 
FIZ. Citation no. 91:000994.) 


160,516 


TIB/B91-00966/GAR PC E14 
Heidelberg Univ. (Germany, F.R.). Naturwissenschaft- 
liche-Mathematische Gesamtfakultaet. 

Untersuchung tiefinelastischer Kernreaktionen mit 
dem Kristallkugel-Spektrometer. (Study of deep- 
inelastic nuclear reactions with the Crystal Ball 
spectrometer). 

Diss. (Dr.rer.nat). 

H.U. Helmolt. May 88, 128p 

In Gerrnan. 


A pilot study of deep inelastic nuclear collisions was 
performed by means of the Heidelberg-Darmstadt 
Crystal Ball on the systems 730 MeV (109) Ag-> (109) 
Ag and 640 MeV (96) Mo-> (96) Mo. The results of the 
measurement, which allowed for the first time the pres- 
entation of complete gamma multiplicity distributions 
support farly the statements of the NET model, which 
describes the angular-momentum dissipation in the 
framework of the nucleon exchange between the reac- 
tion partners. However concerning the development of 
the angular momenta - represented in the experiment 
by the observed gamma multiplicity - discrepancies, 
which are not completely explained in the framework 
of this model. The study of mass- and energy-depend- 
ent effects shows by means of the distributions of the 
gamma -sum energies and multiplicities for the first 
time completely that the de-excitation process of hot 
nuclei can be nearly exclusively described by the 
statements of the statistical model. As experimental 
signature for this the from a certain energy loss nearly 
constant mean gamma energy is considered, which 
finds its expression in the proportionality of gamma - 
multiplicity and sum energy. The mass dependence of 
the gamma -multiplicities corresponds farly to the 
slope also observed in other experiments, only for 
weakly damped processes in the region of the grazing 
angle they show deviations. The last part of the thesis 
studies in the mass range between 90 and 100 the ir- 
regularities occurring in the de-excitation of the reac- 
tion products, which stroke first in the analysis of the 
gamma -multiplicities after heavy-ion induced fission 
reactions. = HSI). (Copyright (c) 1991 by FIZ. Cita- 
tion no. 91:000966.) 


160,517 


TIB/B91-00977/GAR PC E14 
Heidelberg Univ. (Germany, F.R.). Naturwissenschaft- 
liche-Mathematische Gesamtfakultaet. 


160,519 


PHYSICS 
General 


Untersuchung der und des Zerfalls von 
Protoniochzustaenden (63) Cu and (63) Co. 
(Study of the excitation the decay of proton- 
hole states in (63) Cu and (63) Co). 

Diss. (Dr.rer.nat). 

M. Seeger. 20 Jun 90, 120p 


In German. 


For the study of the properties of proton-hole states in 
(63) Cu and (63) Co the reactions (64) Zn(d, (3) He 
gamma ) (63) Cu and (64) Ni(d, (3) He gamma ) (63) Co 
at a deuteron energy of 31 MeV were measured. By 
the application of germanium detectors from the 
gamma spectra measured in coincidence precise en- 
-— branching ratios, as well as lifetime of states in 
(63) Cu and (63) Co could be determined up to an exci- 
tation e of 4.8 MeV respectively 3.6 MeV. At the 
cyclotrons in Karlsruhe and Juelich measurements of 
the reactions (64) Zn(d, (3) He) (63) Cu and (64) Ni(d, 
(3) He) (63) Co were performed at a 
of 52 MeV under different laboratory ang 
magnet spectrometer BIGKARL at the Juel 
tron thereby resulted energies, orbital lar momen- 
tum of the transferred proton, as well as this pari- 
ties for many partly unknown states. Supplementing to 
this in the Karlsruhe experiment with a vector. - 
ized beam-analyzing powers were determined, from 
this for many states for the first time the spin could be 
uniquely fixed. The distributions of the spectroscopic 
strength of hole states of the fp and sd shell in (63) Cu 
MV respectively 14 MeV. A larger fragmentation of 
leV respectiv leV. A lar men oO 
the spectroscopic strength in (633 Cu against (63) Co 
was shown, which can be explained by different defor- 
mations of the target nuclei (64) Zn and (64) Ni. The 
widths of the splitting are however except for the 3/2 (- 
) -hole strength very similar. (orig./HSI). (Copyright (c) 
1991 by FIZ. Citation no. 91:000977.) 


160,518 

TIB/B91-00990/GAR PC E09 
Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). 

Reexamination of the abrasion-ablation model for 
the description of the nuclear fragmentation reac- 


tion. 

J.J. Gaimard, and K.H. Schmidt. Feb 91, 50p Rept 
no. GSI--91-14(prep) 

Contract BMFT 06DA102I 


The nuclear fragmentation reaction is studied as an 
important production mechanism for secondary 
beams. The geometrical abrasion model and a macro- 
scopic evaporation model which describe the two 
steps of the reaction are reexamined. Several im- 
provements and modifications of these models are dis- 
cussed and a new model description incorporating 
these elements is proposed. In particular, the excita- 
tion energy and the angular-momentum distribution of 
the prefragments, the formulation of evaporation as a 
diffusion process and the role of microscopic structure 
in the production cross section are considered. The 
new model description preserves the simplicity and the 
transparency of the original models. The predictions of 
the new model are compared to those of the original 
models and to experimental cross sections. While to 
original models showed several systematic discrepan- 
cies in comparison to measured cross sections, 

new model is able to reproduce the whole body of ex- 
perimental data with satisfactory agreement. (orig.). 
(Copyright (c) 1991 by FIZ. Citation no. 91:000990.) 


160,519 

TIB/B91-01010/GAR PC E19 
Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Kernphysik. 

Detektorentwicklung und Experimente an COSY. 
(Detector development and experiments on 
cos 


H.P. Morsch. May 88, 322p Rept no. Juel-Spez—-445 
In German. CANU meeting on detector development 
and experiments on COSY, Juelich (Germany, F.R.), 3- 


4 ny 1988. 
TIB: RN 5906(445). 


These proceedings contain the manuscripts of the lec- 
tures presented at the named workshop. These con- 
cern a review about the COSY project, ideal detectors 
for hadron physics at COSY, possible experiments at 
COSY, magnetic spectrometers, a modification of BIG 
KARL, consideration on COSY experiments in the 
early stage, a detector for exclusive 2-meson produc- 
tion experiments, the excitation of baryons and phys- 
ics with complex projectiles, a status report about the 
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PHYSICS 
General 


Indiana cooler ring, special scintillators, multiwire 
chambers, position-sensitive semiconductor detec- 
tors, detectors for neutral particles, a small large-ac- 
ceptance photon detector, a status report of the two- 
arm photon spectrometer TAPS, studies on the parity 
violation in the pp scattering, the measurement of exci- 
tation functions for the study of dibaryon states, and 
results from the neutron workshop held in February 
1988 at the KFA Juelich. (HSI). (Copyright (c) 1991 by 
FIZ. Citation no. 91:001010.) 


160,520 

TIB/B91-01015/GAR PC E17 
Forschungszentrum Juelich G.m.b.H. (Germany, F.R.). 
Inst. fuer Kernphysik. 

4 Institute of Nuclear Physics. Annual report 


Apr 90, 288p Rept no. Juel-Spez--562 
TIB: RO 5906(562). 


This annual report contains extended abstracts about 
the work performed in the named research center to- 
gether with a list of talks and publications. The work 
concerns experimental studies on nuclear reactions 
and scattering processes, nuclear spectroscopy, and 
intermediate-energy physics, theoretical studies on nu- 
clear structure, nuclear reactions, and intermediate- 
and high-energy physics, developments of the isoch- 
ronous cyclotron, the ISIS ion source, the magnetic 
spectrometer BIG KARL, and the cooler synchrotron 
COSY, as well as technical developments on spec- 
trometers and detectors, computer systems, and radi- 
ation protection. (HSI). (Copyright (c) 1991 by FIZ. Ci- 
tation no. 91:001015.) 


160,521 

TIB/B91-01020/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 

Observation of the decay tau -> rho pi pi nue sub 


tau. 
H. Albrecht, H. Ehrlichmann, T. Hamacher, A. 
ez and A. Nau. Dec 90, 14p Rept no. DESY-- 


Contracts BMFT 054D051P, BMFT 054ER11P 
TIB: RA 2999(90-155). 


An analysis of the decay tau (-) -> pi (-) pi (-) pi (+) pi 
(0) nue sub tau has been performed with the ARGUS 
detector at the DORIS II storage ring. From a study of 
the two pion subsystems we have found first evidence 
for the decays tau (-) -> rho (0) pi (-) pi (0) nue sub tau 
, tau (-) -> rho (-) pi (+) pi (-) nue sub tau , and tau (-) - 
> rho (+) pi (-) pi (-) nue sub tau with relative contribu- 
tions to the decay tau (-) -> pi (-) pi (-) pi (+) pi (0) nue 
sub tau of 0.30 +or- 0.04, 0.26 +or- 0.05, and 0.10 
+or- 0.03, respectively. The fraction of the subchan- 
nel tau (-) -> omega pi (-) nue sub tau has been deter- 
mined to be 0.33 +or- 0.05 (+) . The production of rho 
mesons is enhanced by a factor of 1.9 +or- 0.3 over 
that of o ja mesons. We conclude that in more than 
81% (95% CL) of all tau (-) -> pi (-) pi (-) pi (+) pi (0) 
nue sub tau decays either a rho or omega meson is 
produced. (orig.). (Copyright (c) 1991 by FIZ. Citation 
no. 91:001020.) 


160,522 


TIB/B91-01021/GAR PC E09 
hes Elektronen-Synchrotron, Hamburg (Ger- 

many, F.R.). 

Polarization effects in heavy Lambda decays. 

T. Mannel, W. Roberts, and Z. Ryzak. Dec 90, 11p 

Rept nos. DESY--90-162, HUTP--90/A068 

Grants PHY-87-14654, DE-AC02-76ER03064. 

TIB: RA 2999(90-162). 


Within the framework of the heavy quark effective 
theory, we study the process Lambda sub c (+) -> 
Lambda | (+) nue , with emphasis on the polarization 
Structure in the decay. Assuming factorization of the 
amplitude, we perform a similar analysis for the decay 
Lambda sub c (+) -> Lambda pi (+) . The asymmetry 
parameter, alpha , is predicted to be -1 for this decay. 
We point out that in a certain limit, the results we 
obtain are also valid for the corresponding Lambda 
sub b -> Lambda sub c decays. (orig.). (Copyright (c) 
1991 by FIZ. Citation no. 91:001021.) 


160,523 


TIB/B91-01022/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 
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Production and detection of light bosons using op- 
tical resonators. 

F. Hoogeveen, and T. Zi oy aa Nov 90, 30p 
Rept nos. DESY--90-165, ITP/UH--5/1990 

TIB: RA 2999(90-165). 


Experiments looking for light spin zero particles using 
the ‘shining light through walls’ technique can be im- 
proved by enclosing the light in an optical resonator. In 
this paper we analyze this technique. The effect of 
using cavities factorizes into a gainfactor for both the 
emitting and the receiving cavity and a modecoupling 
constant. The gain factor only depends on the optical 
quality of the two cavities, whereas the modecoupling 
constant depends, but not sensitively, in a calculable 
way on the geometry, axion mass and magnetic fields 
used. An increase in sensitivity by a factor 10 in the 
axion photon coupling constant is within reach. (orig.). 
(Copyright (c) 1991 by FIZ. Citation no. 91:001022.) 


160,524 

TIB/B91-01023/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 

Length of calorimeters and effect of absorbers in 
front of calorimeters. 

J. Krueger. Dec 90, 15p Rept no. DESY--90-163 
Large hadron collider (LHC) workshop: Physics and in- 
strumentation, Aachen (Germany, F.R.), 4-9 Oct 1990. 
TIB: RA 2999(90-163). 


A detailed analysis of the longitudinal hadron shower 
development was performed with the longitudinally 
finely segmented WA78 calorimeter at CERN (5-210 
GeV). The shower containment studies allow an opti- 
mization of the depth of hadron calorimeters and a rea- 
sonable extrapolation for particles and jets to very high 
energies ( approx.= 1 TeV). The effect of material in 
front of calorimeters for hadrons, electrons and jets 
was studied systematically with the ZEUS forward cal- 
orimeter prototype at CERN at energies from 0.5 to 
100 GeV. (orig.). (Copyright (c) 1991 by FIZ. Citation 
no. 91:001023.) 


160,525 

TIB/B91-01024/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 

Gluon extraction from charm and bottom produc- 
tion at LEP/LHC. 

K.J. Abraham, H. Jung, G.A. Schuler, and J.F. 
Troconiz. Dec 90, 21p Rept nos. DESY--90-160, 
FTUAM-EP--90-04 

Contract BMFT 054HH92P 

Large hadron collider (LHC) ar Physics and in- 
strumentation, Aachen (Germany, F.R.), 4-9 Oct 1990. 
TIB: RA 2999(90-160). 


We discuss heavy quark production in e-p collisons at 
LEP/LHC energies. The various production mecha- 
nisms as well as background processes are studied. 
We succeed in woe ees | the direct photon-gluon 
fusion channel, and show how to measure the gluon 
density in both open and hidden heavy quark produc- 
tion at LEP/LHC. We specify the explorable ranges in 
x and Q (2) and estimate the errors with which the 
luon density may be reconstructed at LEP/LHC. 
~s (Copyright (c) 1991 by FIZ. Citation no. 
91:001024.) 
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TIB/B91-01025/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 

Heavy quark physics in ep collisions at LEP + LHC. 
A. Ali, F. Barreiro, J.F. Troconiz, G.A. Schuler, and 
J.J. Bij. Dec 90, 43p Rept nos. DESY--90-156, 
FTUAM-EP--90-03 

Contract BMFT 054HH92P 

Large hadron collider (LHC) workshop: Physics and in- 
strumentation, Aachen (Germany, F.R.), 4-9 Oct 1990. 
TIB: RA 2999(90-156). 


We study electroweak production of heavy quarks - 
charm, beauty, and top - in deep inelastic electron- 
proton collisions at the proposed LEP +LHC collider at 
CERN. The assumed energy for the collisions is E sub 
e =50 GeV, E sub p =8000 GeV, providing an ep 
center of mass energy, square root of s approx.= 1.26 
TeV. We invoke the boson-gluon fusion model to esti- 
mate theoretical cross sections and distributions for 
the heavy quarks. Higher order QCD corrections are 
only approximately taken into account, by assuming a 
(normalization) K-factor of 2 for the charm and beauty 
quark production rates and incorporating the parton 


shower cascades. With these assumptions and the 
parameterization of Eichten et al. for the structure 
functions (EHLQ, set 1), we find the following cross 
sections: sigma (ep->c+X) approx.= O(3 mue b), 
sigma (ep->b-+ X) approx. = O(40 nb), and sigma (ep- 
>t+X) approx.= 4 pb for m sub t =120 GeV, de- 
creasing to 0.5 pb for m sub t = 250 GeV. These cross 
sections would provide O(6x10 (9) ) charmed hadrons, 
O(8x10 (7) ) beauty hadrons, and O(10 (3) ) top ha- 
drons, for an integrated ep luminosity of 1000 pb (-1) . 
The heavy quark rates in ep collisions are considerably 
smaller than the corresponding rates in pp collisions at 
LHC, with square root of s= 16 TeV. This gives a clear 
gens to pp collisions for top searches. However, 
for the charmed and beauty quarks only a tiny fraction 
of the cross sections in p+p->Q-+X can be triggered 
in comparison to the corresponding cross sections in 
e+p->Q+X, resulting in comparable number of 
measured heavy quark events in the ep and pp mode. 
We sketch the energy-momentum profile of heavy 
quark events in ep collisions and illustrate the kind of 
analyses that experiments at the LEP+LHC collider 
would undertake to quantitatively study heavy quark 
physics. In particular, prospects of measuring the parti- 
cle-antiparticle mixing parameter x sub s = Delta M/ 
Gamma for the B sub s (0) - anti B sub s (0) meson 
system are evaluated, and search strategies for the 
top quark in ep collisions are presented. (orig.). (Copy- 
right (c) 1991 by FIZ. Citation no. 91:001025.) 


160,527 

TIB/B91-01026/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 

O( alpha sub s (2) ) corrections to high-q sub T po- 
larized gauge boson production at hadron col- 
liders. 

E. Mirkes, J.G. Koerner, and G.A. Schuler. Dec 90, 
10p Rept nos. DESY--90-166, MZ-TH--90-29, TKP-- 


90-19 
TIB: RA 2999(90-166). 


We report first results on O( alpha sub s (2) ) correc- 
tions to the parity conserving structure functions that 
describe high-q sub T polarized gauge boson produc- 
tion in hadron collisions. We present some numerical 
results for polarized W (+) production at the Tevatron 
p anti p collider. In particular we find that the relation A 
sub 0 =A sub 2 between the longitudinal and trans- 
verse interference structure functions no longer holds 
true at next-to-leading (NLO) order. We calculate the 
NLO corrections to this relation. (orig.). (Copyright (c) 
1991 by FIZ. Citation no. 91:001026.) 


160,528 

TIB/B91-01027/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 

Small-x physics at LEP/LHC. 

J. Bartels, and G.A. Schuler. Dec 90, 25p Rept no. 
DESY--90-167 

Contract BMFT 054HH92P j 
Large hadron collider (LHC) workshop: Physics and in- 
strumentation, Aachen (Germany, F.R.), 4-9 Oct 1990. 
TIB: RA 2999(90-167). 


The small-x behavior of deep inelastic structure func- 
tions in QCD is discussed. After a brief review of theo- 
retical ideas we describe numerical estimates which 
show that LEP/LHC will be extremely useful for distin- 
guishing between ‘standard QCD’ and ‘new’ physics in 
the low-x region. We also discuss which measure- 
ments will be useful for unravelling the new features of 
small-x physics. (orig.). (Copyright (c) 1991 by FIZ. Ci- 
tation no. 91:001027.) 


160,529 

TIB/B91-01028/GAR PC E09 
Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). 

Emission temperatures in (40) Ar+ (197) Au reac- 
tions in the limiting fragmentation regime. 

G.J. Kudne, E. Berdermann, J. Hubele, U. Lynen, 
and U. Milkau. Mar 91, 14p Rept no. GSI--91- 
17(prep) 

Grant PHY-89-13815 

TIB: RA 3692(91-17). 


Emission temperatures of (4) He and (5) Li fragments 
were measured for the reaction (40) Ar+ (197) Au at 
E/A=200 MeV. Compared to previous measurements 
at E/A=60 MeV, the average emission temperatures 
increase by less than 2 MeV to a value of about 6 MeV. 
QMD calculations indicate that the internal fragment 
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temperatures are determined at a point where the 
system is still close to normal nuclear density and that 
they do not reflect the local nucleon temperature. The 
simulations support the hpyothesis that the low emis- 
sion temperatures are a consequence of the dynamics 
of the fragment formation process. (orig.). (Copyright 
(c) 1991 by FIZ. Citation no. 91:001028.) 


160,530 

TIB/B91-01031/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 

Einfluss von Magnetfeldern auf das Ansprechver- 
halten eines —_Uran-Szintillator-Kalorimeters. 
(Impact of magnetic fields on the response behav- 
jour of an uranium-scintillator-calorimeter). 
Diploma Thesis. 

J. Mainusch. Oct 90, 61p Rept no. DESY-F35--90-03 
In German. 

TIB: RN 2821(90-03). 


For an examination of the signals of the ZEUS calorim- 
eter, an uranium-scintillator calorimeter has been built 
in cooperation with Toronto University in Canada. This 
calorimeter very largely corresponds to an HAC1 sec- 
tion of the ZEUS calorimeter. The measurements in 
the magnetic field were done perpendicular to the in- 
coming beam at field strengths of 0.01 Tesla up to 1.4 
Tesla, with electrons of 1-6 GeV. In addition, the mag- 
netic field impact on the signal of the uranium radioac- 
tivity was measured. An LED signal was used to check 
and verify sufficient shielding of the photo tubes 
against magnetic field effects. It was possible to keep 
amplification changes to less than 0.1%. (orig./DG). 
(Copyright (c) 1991 by FIZ. Citation no. 91:001031.) 


160,531 

TIB/B91-01034/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 

Heavy to light transitions in the heavy quark limit 
and the determination of vertical stroke V sub ub 
vertical stroke . 

G. Kramer, G.A. Schuler, and T. Mannel. Dec 90, 
18p Rept no. DESY--90-168 

Contract BMFT 054HH92P 

TIB: RA 2999(90-168). 


We discuss semileptonic decays of heavy mesons into 
light pseudoscalar and vector mesons. Exploiting the 
symmetries arising in the heavy quark limit we use the 
known data on semileptonic D decays to predict the 
corresponding rates for semileptonic B decays. These 
consideration may serve as a model independent way 
to extract the ub matrix element of the CKM matrix. 
(orig) (Copyright (c) 1991 by FIZ. Citation no. 
91:001034.) 


160,532 

TIB/B91-01035/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 

Profile of the final states in B-> X sub s + gamma 
and an estimate of the branching ratio BR(B->K 
(*) + gamma ). 

A. Ali, and C. Greub. Dec 90, 17p Rept no. DESY-- 


90-164 
TIB: RA 2999(90-164). 


We present an estimate of the inclusive photon 
energy- and hadron mass-spectrum in rare B decays 
B->X sub s + gamma , based on perturbative QCD 
and a phenomenological model for the B-meson wave 
function (here X sub s denotes hadrons with total 
strangeness quantum number S=-1). The shapes of 
the spectra are sensitive to the details of the wave 
function and the top quark mass, m sub t , but the nor- 
malization is essentially determined by m sub t . We 
find BR(B->X sub s + gamma )=(3-4)x10 (-4) for 100 
GeV <or= msubt <or= 200 GeV. With the addition- 
al assumption that the K (*) resonance saturates the 
recoil hadron mass spectrum in the interval: (M sub K 
+M sub pi) <or= msubx, <or= 1 GeV, we calcu- 
late the branching ratio BR(B->K (*) + gamma ) and 
predict: BR(B->K (*) + gamma )=(5 sub -2 (+3) )x10 
(-5) , where the errors reflect the uncertainties on the 
hadronic wave function and the top quark mass in the 
stated range. (orig). (Copyright (c) 1991 by FIZ. Cita- 
tion no. 91:001035.) 


160,533 

TIB/B91-01036/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 


Positron recycling in high-energy linear colliders. 
J. Rossbach. Dec 90, 30p Rept no. DESY--90-169 
TIB: RA 2999(90-169). 


A positron recycling scheme is presented which is ca- 
pable of recovering at least 90% of the disrupted posi- 
tron beam for a 2x250 GeV linear collider. The beam is 
separated from the oncoming electron beam and radi- 
ation damped in a several kilometer long wiggler sec- 
tion. The beam is then ready to be reinjected into the 
positron damping ring. Energy spread due to beam- 
strahlung and beam disruption are considered on the 
basis of existing numerical as well as analytical stud- 
ies. Chromatic effects in the separation and matching 
section are compensated by sextupole magnets. Sec- 
ondary effects of the wigglers, as for instance trans- 
verse emittance growth due to quantum fluctuations 
and nonlinear field components, are estimated analyti- 
Cally. (orig.). (Copyright (c) 1991 by FIZ. Citation no. 
91:001036.) 


160,534 

TIB/B91-01037/GAR PC E14 
Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). 

beta (+) -Endpunktsmessungen von neutronenar- 
men Kernen in der Naehe von (100) Sn und (146) 
Gd. ( beta (+) end-point measurements of neu- 
tron-deficient nuclei in the neighbourhood of (100) 
Sn and (146) Gd). 

Diss. (Dr.rer.nat). 

H. Keller. Feb 91, 139p Rept no. GSI--91-06 

In German. 

TIB: RA 3692(91-06). 


In the present thesis the decay energies of nine neu- 
tron-deficient nuclei in the neighbourhood of the 
double shell closure at (100) Sn and (146) Gd were 
studied. By the high accuracy of the decay energies 
measured here the errors of the experimental Gamow- 
Teller beta strength in the 0 (+) ->1 (+) transitions of 
the considered even-even nuclei could be reduced by 
a factor of 3 to 4. By means of the beta decay energies 
as well as by alpha and p decay energies from the liter- 
ature the masses of neutron-deficient nuclei far from 
stability up to nuclei beyond the proton-drip line were 
determined and compared with model predictions. For 
N=82, 83 nuclei above (146) Gd a calculation in the 
framework of a local mass systematic based on the 
shell model was performed in order to determine miss- 
ing mass values and the excitation energy of the 9 (+) 
isomer of (149) Ho. —" (Copyright (c) 1991 by 
FIZ. Citation no. 91:001037.) 


160,535 

TIB/B91-01042/GAR PC E09 

Deutsches Elektronen-Synchrotron, Hamburg (Ger- 

many, F.R.). 

Measurement and analysis of the reaction gamma 
mma ->3 pi (+) 3 pi(-). 

. Pust, T. Greenshaw, J. Hagemann, G. 
Heinzelmann, and C. Kleinwort. Jan 91, 24p Rept no. 
DESY--91-003 
TIB: RA 2999(91-003). 


The reaction gamma gamma ->3 pi (+) 3 pi (-) has 
been studied using the JADE detector at PETRA. The 
topological cross section sigma ( gamma gamma ->3 
pi (+) 3 pi (-) ) was measured in the CM energy range 
1.5-5.5 GeV. The production of rho (0) ‘s was observed 
and the average number of rho (0) ‘s per event meas- 
ured. The contributions of the subprocesses gamma 
gamma -> rho (0) 2 pi (+) 2 pi (-), gamma gamma -> 
rho (0) rho (0) pi (+) pi (-) and gamma gamma ->3 pi 
(+) 3 pi (-) (phase space) were studied and 95% C.L. 
upper limits for the cross section sigma ( gamma 
— -> rho (0) rho (0) pi (+) pi (-) ) determined. 

inally, the Bose-Einstein correlation for pairs of like 
signed pions was observed. A fit to a standard parame- 
trization gave results consistent with other studies of 
this effect in pion systems. (orig.). (Copyright (c) 1991 
by FIZ. Citation no. 91:001042.) 


160,536 

TIB/B91-01043/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 

Gravitational effects of light scalar particles. 

T. Helbig. Jan 91, 21p Rept no. DESY--91-002 

TIB: RA 2999(91-002). 


The post-Newtonian metric of the general scalar- 
tensor theory with a massive scalar field is caiculated. 
The result is used to recalculate several relativistic ef- 
fects in the solar system. Experimental bounds for the 


160,538 


Energy 


massless scalar-tensor theory that have been ob- 
tained from these effects are used to get new bounds 
for the massive case. Furthermore we give a counter- 
example to the conjecture that all theories with only 
one gravitational field obey the strong equivalence 
principle. (orig.). (Copyright (c) 1991 by FIZ. Citation 
no. 91:001043.) 
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DE91793186/GAR PC A03/MF A01 
Christian Michelsens Inst. for Videnskap og Aandsfri- 
het, Bergen (Norway). 

Hva er baerekraftig utvikling. (What is sustainable 
dev 

E. S. Amundsen, G. B. Asheim, E. Moxnes, and B. 
Sandvik. Jan 91, 32p CMI-90A30018 

In Norwegian. 

U.S. Sales Only. 


Sustainability is a demand for a fair distribution of living 
conditions between the generations. The definition of 
sustainable development implies that it is possible to 
have a development where the living conditions of 
later generations will not detoriorate, when factors like 
population growth, technological alteration and uncer- 
tainty are taken into consideration. The implementa- 
tion and management of a sustainable development 
make demands far beyond demands for efficiency and 
perfect markets. 35 refs. 


Energy 
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PB91-218354/GAR PC A03/MF A01 
Illinois Dept. of Energy and Natural Resources, Spring- 
field. Building Efficiency Section. 

Illinois State Buildings Energy Expense Study 
FY90 and Projected FY91-93. 

A. Schmidt. Mar 91, 35p IL/ENR/BE-87/02 (91) 

See also PB89-208078. 


During FY90 the state of Illinois spent almost $120 mil- 
lion for electricity, natural gas, coal, fuel oil, propane 
and steam to operate state-owned and state-leased 
buildings. Over the next three years it is projected that 
this will increase to $138 million in FY93 due to in- 
creasing fuel costs. Although some of this cost growth 
could be eliminated by upgrading plants and equip- 
ment to more energy-efficient forms, present state of 
Illinois budget considerations generally will not allow 
the large capital expenditures required. The increase 
in energy costs, however, can be reduced by imple- 
menting low-cost and no-cost operation and mainte- 
nance strategy changes. The Department of Energy 
and Natural Resources (ENR) State Buildings Energy 
Program (SBEP) is presently performing energy sur- 
veys of state buildings and training of facility personnel 
to accomplish this. In the report, the Department of 
Energy and Natural Resources attempts to project 
energy costs for Illinois state buildings from FY91 
through FY93. It also identifies energy usage and cost 
by fuel type and agency for FY86 through FY90. 
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160,539 
PB91-219519/GAR PC A06/MF A02 
Bell (James) and Associates, Inc., Arlington, VA. 

it of the JTPA Role in State and Local 
Coordination Activities. 
Final rept. 
L. N. Bailis. Jan 89, 122p 
Contract ETA-C-99-8-4701-75-065-01 
Also pub. as Employment and Training Administration, 
Washington, ; ice of Strategic Planning and 
Policy Development rept. no. RESEARCH AND EVAL- 
UATION SER-91-D. Sponsored by Employment and 
Training Administration, Washington, ; ice of 
Strategic Planning and Policy Development. 


The purpose of the report is to assess the role of pro- 
gram coordination in enhancing Job Training Partner- 
ship Act (JTPA) program effectiveness and efficiency. 
Specifically, it is intended to: identify major strategies 
and characteristics of coordination; assess the relative 
advantages and disadvantages of coordination; identi- 
fy factors that are effective in promoting and enhanc- 
ng coordination; assess legal, administrative, and 
other barriers to coordination; and propose specific ac- 
tions that might be taken at the federal, state, and local 
levels to facilitate better integration of programs. The 
study concludes that the advantages of coordination 
substantially outweigh the disadvantages. 


Police, Fire, & Emergency Services 


160,540 

AD-A237 485/8/GAR PC A12/MF A03 
Vanderbilt Univ., Nashville, TN. 

Annual VA/EM-IRIEM Research Symposium: Envi- 
ronmental E Held in Clearwater, Flori- 
da on 22-24 February 1987. 

Final rept. 1 Jan-31 87. 

P. Auerbach. Sep 87, 268p 

Grant DAMD17-87-G-7001 


Within the broad reaches of emergency medicine, a 
number of specific clinical and research disciplines 
have emerged. These include resuscitation, toxicol- 
Ogy, pre-hospital care, disaster management, and 
injury prevention. Wilderness and environment emer- 
gencies may now be added to the list. Encounters with 
the natural environment lead predictably to medical 
misfortune manifested in a challenging array of clinical 
presentations. Emergency physicians on the front line 
are confronted with disorders of every variety and are 
expected to be knowledgeable and precise in diagno- 
sis and therapy. In the last ten years, we have become 
acknowledged as experts. 


Transportation 


160,541 

PB91-193789/GAR PC A06/MF A02 
Kentucky Transportation Center, Lexington. 

Review and Analysis of Pavement Management 
Practices in Kentucky. 

Final rept. 

D. L. Allen. Mar 90, 107p KTC-90-4 

Sponsored by Federal Highway Administration, Frank- 
fort, KY. Kentucky Div., and Kentucky Transportation 
Cabinet, Frankfort. 


Pavement Management is becoming increasingly 
more important in an era of limited budgets and agin 
pavement structures. State Highway Agencies (SHA 
are attempting to manage the pavements under their 
jurisdiction more carefully and economically. All pave- 
ment management systems include all or some of the 
following items as inputs: (1) pavement distress, (2) 
serviceability or rideability, (3) inventory of the system, 
(4) structural adequacy, (5) traffic volumes and load- 
ings, and (6) some form of performance history. The 
report documents Kentucky’s present pavement man- 
agement system. In addition, the duties and goals of 
the Pavement Management Branch are catalog 
and described. Methods for rating pavements are de- 
scribed. The allocation of funds and how this allocation 
is calculated are described. Methods of determining 
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estimates for rehabilition nneeds are also described. A 
description of the organization and flow of information 
in the PMS is given in detail. Comparisons are made 
between Kentucky’s PMS and the elements of a pave- 
ment management system to be required by the Fed- 
eral Highway Administration in 1993. Kentucky’s PMS 
is well advanced and most of the elements in the Fed- 
eral Guidelines are already in place or are in some 
stage of development. Life-cycle costs analysis proce- 
dures need to be developed and adopted. Greater use 
of the present data bases is encouraged. 


160,542 

PB91-198226/GAR PC A04/MF A01 
Texas Transportation Inst., College Station. 
Guidelines for Planning, Designing and Operating 
Bus-Related Street improvements. 

Research rept. (Final) Sep 88-Aug 90. 

K. Fitzpatrick, T. Urbanik, and R. W. Stokes. Ay 90, 
54p TTI-2-18-89-1225-2F, RR-1225-2F, FHWA/TX- 
90/1225-2F 

Sponsored by Federal Highway Administration, Austin, 
TX. Texas Div., and Texas State Dept. of Highways 
and Public Transportation, Austin. Transportation 
Planning Div. 


The report presents guidelines for use by the Texas 
State Department of Highways and Public Transporta- 
tion (SDHPT) in incorporating provisions for buses into 
the Department’s street planning, design, and oper- 
ation processes. The guidelines presented in the 
report were derived from a nationwide survey of tran- 
sit/transportation agencies and address the following 
aspects of bus-related street improvements: (1) bus 
service planning; (2) bus facility design; and (3) bus 
service operations. The guidelines presented in the 
report should be useful to SDHPT and other state and 
local transportation agencies in developing a coopera- 
tive bus planning process in Texas. 


General 


160,543 

PBS1-214452/GAR PC A04/MF A01 
Advisory Commission on Intergovernmental Relations, 
Washington, DC. 

State-Local Relations Organizations: The ACIR 
Counterparts. 

P. E. Riggins, and A. E. Reeves. Feb 91, 75p A-117 


The report presents the ye Commission on Inter- 
governmental Relations’ (ACIR) latest survey of its 
counterpart organizations in the states. Because the 
federal government’s role in domestic affairs has 
changed in many ways since the mid-1970s, greater 
attention needs to be given to state-local relations in 
the 1990s. Federal financial aid to state and local gov- 
ernments is proportionately less than in recent dec- 
ades. Furthermore, a larger proportion of federal aid is 
passed through the states, tying federal dollars for 
local governments more closely to state decisionmak- 
ing processes. Increasingly, state and local govern- 
ments need to rely on their own revenues to finance 
public services, and they need to work together more 
closely to meet the challenge. The Commission 
renews its call for each state to create and sustain an 
ACIR and recommends that the national associations 
representing state and local governments, as well as 
the state chapters of local government associations, 
encourage their constituents to support the state ACIR 
concept. The report contains suggested state legisla- 
tion that can be used as a basis for establishing an 
ACIR and a directory of state ACIRs, including their 
organization, functions, staff, budgets, and work pro- 
grams. 
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AD-A237 589/7/GAR PC A03/MF A01 


Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Algorithms for Converting Geodetic Earth Loca- 
tion to Satellite Time and Swath Pixel Coordinates 
for the DMSP Satellite System. 

Final rept. 

A. K. Goroch. Mar 91, 20p NOARL-TN-105, SBI-AD- 
E040 060 


Archived DMSP Operational Line Scanner data are 
stored in a satellite projection a of contiguous 
blocks of line and pixel information. The transforma- 
tion from the satellite line and pixel coordinates to the 
conventional geodetic latitude and longitude are de- 
rived. A program suitable for use on a personal com- 
puter is provided. The program can be used for fast 
registration of an image in the line pixel coordinate 
system to any other projection. 


160,545 

AD-A237 736/4/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. 
Millimeter-Accuracy Satellite Navigation. 

Technical rept. 29 Apr 86-8 Apr 91. 

C. C. Counselman. 8 Apr 91, 24p 

Contract F19628-86-K-0009 


Millimeter-accuracy satellite navigation, defined as the 
determination of instantaneous position coordinates of 
a point on a moving platform (land/sea/air/space ve- 
hicle) with respect to a reference frame defined by 
points fixed on the ground, with millimeter-level uncer- 
tainties, is possible using the satellite radio interfero- 
metry techniques. These techniques include use of 
doubly-differenced, dual-band, reconstructed-carrier 
phase observations of the NAVSTAR GPS satellites 
simultaneously from the unknown point and from fixed 
reference points suitably arrayed on the ground so that 
the integer-cycle ambiguities of their observations can 
be resolved to reduce satellite orbit uncertainties. For 
instantaneous ambiguity resolution of the moving-plat- 
form observations, at least seven satellites must be 
observed simultaneously. If the available number of 
NAVSTAR satellites is insufficient, GLONASS satel- 
lites may be used. Other options for ambiguity resolu- 
tion are also available. 


160,546 

DE91014335/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Sandia’s new hypervelocity launcher-HVL. 

L. C. Chhabildas, L. M. Barker, J. R. Asay, T. G. 
Trucano, and G. |. Kerley. May 91, 38p SAND-91- 
065 


7 
Contract AC04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


A systematic study is described which addresses the 
technical issues associated with launching flier-plates 
intact to hypervelocities. First, very high pressures are 
needed to launch the flier plates to hypervelocities, 
and second this high pressure loading must be uniform 
and nearly shockless. To achieve both these criteria, a 
graded-density material referred to as a “pillow” is 
used to impact a flier plate. When this graded-density 
material is used to impact a flier plate at high velocities 
on a two-stage light-gas gun, nearly shockless mega- 
bar pressure pulses are introduced into the flier plate. 
Since the loading on the flier plate is shockless, melt- 
ing of the flier plate is prevented. This technique has 
been used to launch a 2-mm thick titanium alloy (Ti- 
6AI-4V) plate to a velocity of 8.1 km/s, and a 1-mm 
thick aluminum alloy (6061-T6) plate to a velocity of 
10.4 km/s. A method is described by which the flier 
plate velocities could be further augmented to veloci- 
ties approaching 14 km/s. 18 refs., 16 figs., 1 tab. 
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Arizona Univ., Tucson. 
interdependent Figure-of-Merit Software Develop- 


ment. 

K. Ramohalli, and T. Kirsch. 1989, 4p 

In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 4 p. 


This program was undertaken in order to understand 
the complex nature of interdependent performance in 
space missions. At the first step in a planned se- 
quence of progress, a spread sheet program was de- 
veloped to evaluate different fuel/oxidizer combina- 





tions for a specific Martian mission. This program is to 
be linked with output attained Ere toe a ge soft- 
ware produced by Gordon and McBride. The program- 
ming to date makes use of 11 independent param- 
eters. Optimization is essential when faced with the in- 
credible magnitude of costs, risks, and benefits in- 
volved with space exploration. A system of weights 
needs to be devised on which to measure the options. 
It was the goal to devise a Figure of Merit (FoM) on 
which different choices can be presented and made. 
The plan was to model typical missions to Mars, identi- 
fy the parameters, and vary them until the best one is 
found. Initially, most of the focus was placed on propel- 
lant selection. 
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Arizona Univ., Tucson. 

Figure-of-Merit Approach to Extraterrestrial Re- 
source Utilization. 

K. Ramohalli, and T. Kirsch. 1990, 16p 

In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 16 p. 


A concept is developed for interrelated optimizations 
in space missions that utilize extraterrestrial resources. 
It is shown that isolated (component) optimizations 
may not result in the best mission. It is shown that sub- 
stantial benefits can be had through less than the best 
propellants, propellant combinations, propulsion hard- 
ware, and actually, some waste in the traditional 
sense. One ready example is the possibility of discard- 
ing hydrogen produced extraterrestrially by water split- 
ting and using only the oxygen to burn storable fuels. 
The gains in refrigeration and leak-proof equipment 
mass (elimination) outweigh the loss in specific im- 
pulse. After a brief discussion of this concept, the syn- 
thesis of the four major components of any future 
space mission is developed. The four components are: 
orbital mechanics of the transportation; performance 
of the rocket motor; suppr-i systems that include 
power; thermal and process controls, and instruments; 
and in situ resource utilization plant equipment. This 
paper’s main aim is to develop the concept of a figure- 
of-merit for the mission. The Mars Sample Return Mis- 
sion is used to illustrate the new concept. At this time, 
a popular spreadsheet is used to quantitatively indi- 
cate the interdependent nature of the mission optimi- 
zation. Future prospects are outlined that promise 
great economy through extraterrestrial resource utili- 
zation and a technique for quickly evaluating the same. 
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1) 
Data Resources and Information, Washington, 


Utilization of Space Resources: A Historical View. 
Abstract Only. 

L. W. David. 1991, 1p 

In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 6 (See N91-26019 17-91). 


While widely yam gp today, the use of non-Earth re- 
sources in official space planning circles has been 
long in coming. Popular and governmental acceptance 
of using extraterrestrial resources, be they asteroids, 
comets, or other celestial bodies are — hted. Par- 
ticular emphasis is placed on those individuals, such 
as the late Dandridge Cole, who pioneered early dis- 
cussion and thought on the topic over a period of sev- 
eral decades. The evolution of using extraterrestrial re- 
sources in governmental space policy, such as 
NASA's Outlook for Space (1976) and Pioneering the 
Space Frontier (1986) is reviewed. Put forward is the 
view that a redefinition of resources of near-Earth 
space may be warranted, particularly in consideration 
of using high vacuum, solar radiation, and magnetos- 
pheric phenomenon for experimentation and applica- 
tion purposes. Lastly, a prospective look at public re- 
action to utilizing space resources is presented. 
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Survey of Resource Opportunities and Critical 
Evaluation of Economic Requirements (Abstract 


weg 

B. C. Clark. 1991, 1p 

In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 24. 


A series of mission — were performed to evalu- 
ate human mission to Mars and the moon with and 
without the aid of planetary resource utilization. The 
types of trade studies that are considered include the 
use of resources to manufacture propellant, food, 
habitat atmospheric gases, and lander habitat struc- 
ture. Also, the potential for export of resources from 
the moon, Mars, Phobos, Deimos, and selected aster- 
oids is also examined. In all cases, mass leveraging is 
evaluated. For certain cases, economic factors are 
evaluated as well. It is concluded that some uses are 
highly leveraging on the mission, whereas others have 
lesser impact and, therefore, should be afforded lesser 
priority in resource utilization studies. This survey is 
made with a consistent set of scaling laws for space- 
craft propulsion and habitation systems and subsys- 
tems, and therefore, provides a rational basis for com- 
paring different resource locations and use strategies. 
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Jet Propulsion Lab., Pasadena, CA. 

Mars Observer: A Global Mapping Mission (Ab- 
stract Only). 

F. K. Palluconi, and A. L. Albee. 1991, 1p 

In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 33. 


Mars Observer will be launched in September 1991, 
arrive at Mars in August 1993, and begin mapping in 
December 1993. Mapping will be conducted from a 
low-altitude (400 km) polar orbit over a period of one 
Martian year (687 days). Each of the seven instru- 
ments will be able to observe Mars continuously over 
this period. The scientific mission centers on global 
Geoscience and Climatology observations of the Mars 
atmosphere, surface, and interior. The seven experi- 
ments involve gamma-ray and neutron spectroscopy, 
magnetometry, surface and atmospheric imaging, at- 
mospheric sounding, laser altimetry, gravity mapping, 
and thermal emission spectroscopy. 
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Oxygen Production on Mars: A Figure-of-Merit Ap- 
proach (Abstract Only). 
B. Preiss, T. Pan, and K. Ramohalli. 1991, 1p 
In Its Resources of Near-Earth Space: Abstracts p 33. 


A new approach is described toward evaluating the 
overall system performance in space missions; the ob- 
jective is to demonstrate a new quantitative tool that 
can effectively synthesize and display the big picture. It 
considers a large number of individual components 
and factors that influence the big picture. The ap- 
proach was found to be valuable in evaluating various 
options that must be considered in choosing one or 
more final ones. The application is especially suited to 
evaluate missions that consider ISRU. The Figure-of- 
Merit (FoM) can be different for different missions. In 
fact, it should be different for different priorities. Simple 
mass at launch, mass at the moment of departure from 
LEO, the payback time, the mass returned to LEO, the 
overall life-cycle costs, etc. are possible indicators of 
the FoM. After mentioning all of these possible defini- 
tions, the FoM for various historical missions will be 
presented. The FoM of a simple Mars Sample Return 
(MSR) mission is next presented. It is shown that the 
FoM is not only higher for missions employing ISRU, 
but that even among ISRU missions, several mundane 
propellant combinations are more desirable than the 
highest-performance propellants. 


160,553 
N91-26080/2/GAR 
(Order as N91-26019/0/GAR, PC aa 


Rockwell International, Downey, CA. 

Mission and Transportation Systems Uses of in- 
Situ Derived Propeliants (Abstract Only). 

E. Repic. 1991, 1p 

In Arizona Univ., Resources of Near-Earth Space: Ab- 
Stracts p 34. 


The uses of in-situ derived propellants are discussed 
for lunar and Mars transportation systems and the 
impact on mission architectures. Transportation sys- 
tems include surface rovers, ascent/descent vehicles 
and space transfer vehicles at both the Moon and 
Mars. A brief survey of available propellant types is in- 
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cluded. A brief description of typical transportation sys- 
tems pr for use on the Moon and Mars is pre- 
conta Coanataaan are made of overall mission pa- 
rameters such as mass, costs, schedules perform- 
ance assuming the use of in-situ derived propellants 
versus Earth supplied propellants using 4 different mis- 
sion scenarios to cover the range of missions being 
studied today. 
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Economics of Space Resource Utili- 
zation ( ). 


Abstract 
A. H. Cutler. 1991, 1p 
In Its Resources of Near-Earth Space: Abstracts p 37. 


ysical economic factors such as mass payback 
ratio, total payback ratio, and capital payback time are 
discussed and used to compare the economics of 
using resources from the Moon, Mars and its moons, 
and near Earth asteroids to serve certain near term 
markets such as propellant in low Earth orbit or 
launched mass reduction for lunar and Martian explo- 
ration. Methods for accounting for the time cost of 
money in simple figures of merit such as MPRs are 
ied to comparisons such as those 
between lunar, Martian, and asteroidal resources. 
Methods for trading off capital and operating costs to 
compare schemes with substantially different capital 
to operating cost ratio are presented and discussed. 
Areas where further research or engineering would be 
extremely useful in reducing economic uncertainty are 
identified, as are areas where economic merit is highly 
sensitive to engineering performance - as well as 
areas where such sensitivity is surprisingly low. 
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Cleveland, OH. Lewis Research Center. 

Effects of Windblown Dust on Photovoltaic Sur- 

face S on MARS. Peis 

J. R. Gaier, M. E. Perez-davis, and A. M. Moinuddin. 

1991, 8p NAS 1.15:104448, E-6289, NASA-TM- 
04448 


1 

Presented at the 26TH Intersociety Energy Conversion 
Engineering Conference, Boston, Ma, 4-9 Aug. 1991; 
Sponsored by the American Nuclear Society, Sae, the 
American Chemical Society, Aiaa, Asme, IEEE, and 
the American Inst. of Chemical Engineers. 


Photovoltaic (PV) coverslip material was subjected to 
Maritan dust storm conditions using basaltic dust flow- 
ing through the Martian Surface Wind Tunnel at NASA- 
Ames. Initially dusted and clear coverslips were held at 
angles from 0 to 90 deg., and the dust laden wind ve- 
locity was varied from 20 to 97 m/s. Blowing dust was 
found to adhere more to the coverslips as the angle 
was increased. However, dust was partially cleared 
from surfaces that were initially dusted at substantially 
lower velocities in dust laden wind than in clear wind. 
Thus, an equilibrium amount of dust accumulated 
which was dependent only upon angle and wind veloc- 
ity and not upon initial concentration of dust. Abrasion 
was also evident in the coverslips. It increased with 
wind velocity and angle of attack. It appears that an 
initial dust layer may help to protect PV surfaces from 
abrasion. 
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Annual Progress Report, 1988-1989. 

K. Ramohalli, and J. S. Lewis. 1989, 173p NAS 
1.26:188221, NASA-CR-188221 


No abstract available. 
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Arizona Univ., Tucson. 

Extraction of Volatiles and Metals from Extrater- 
restrial Ores. 

J. S. Lewis. 1989, 2p 

In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 2 p. 


Extraterrestrial materials, processes, and products 
were identified which are associated with the produc- 
tion of propellants in space, including the most com- 
plete possible conversion of the feedstocks for propel- 
lant production into useful products with the minimum 
feasible expenditure of energy. Laboratory research 
was identified and begun on several processes that 
promise very large increases in the mass of useful 
products at the cost of only modest increases in 
energy consumption. Processes for manufacturing 
propellants then become processes for making propel- 
lants plus metals and refractories. It is the overall yield 
of useful materials per unit expended —_ that mat- 
ters, not simply the yield of propellants. Three tasks 
have been undertaken to date: (1) Literature search 
and compilation of a dBase 3 data base on space ma- 
terials processing; (2) Gaseous carbonyl extraction 
and purification of ferrous metals; and (3) Character- 
ization of lunar ilmenite and its simulants. 
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Arizona Univ., Tucson. 

Production of Oxygen from Lunar limenite. 

F. Shadman, and Y. Zhao. 1989, 15p 

In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 15 p. 


The overall objective of this project was to develop a 
novel carbothermal reduction process for production 
of oxygen from lunar ilmenite. The specific objective 
was to use a reaction sequence in which a wide variety 
of carbonaceous compounds (including carbonaceous 
wastes) can be used as reducing agents. During the 
first phase, two reactor systems were designed, con- 
structed, and operated to study the reaction funda- 
mental important in this process. One system is a 
small fluidized bed, and the other is a thermo-gravime- 
tric reactor system. Preliminary experiments on syn- 
thetic ilmenite are conducted to study the effect of 
carbon type, carbor loading, temperature, and gas 
flow rate. Results indicate that a reaction path based 
on carbon gasification can be used to promote the 
overall kinetics. A unique temperature and concentra- 
tion-programmed reaction procedure was being devel- 
oped for rapid parametric study of the process. 
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Arizona Univ., Tucson. 

Chiorination Processing of Local Planetary Ores 
for Oxygen and Metallurgically important Metals. 
D. C. Lynch. 1989, 11p 

In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 11 p. 


The use of chlorine to extract, reclaim, and purify 
metals has attractive possibilities for extraterrestrial 
processing of local planetary resources. While a com- 
plete cyclic process has been proposed for the recov- 
ery of metallurgically significant metals and oxygen, 
herein the chlorination step of the cycle is examined. 
An experimental apparatus for reacting refractory ma- 
terials, such as ilmenite, in a microwave induced 
plasma is being built. Complex equilibria calculations 
reveal that stable refractory materials can, under the 
influence of a plasma, undergo chlorination and yield 
oxygen as a by-product. These issues and the poten- 
tial advantages for plasma processing in space are re- 
viewed. Also presented is a discussion of the complex 
equilibria program used in the analysis. 
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Washington Univ., St. Louis, MO. Dept. of Earth and 

Planetary Sciences. 

Oxygen and Iron Production by Electrolytic Smeit- 
of Lunar Soil. 

L. A. Haskin. 1989, “4 

in Arizona Univ., NASA Space Engineering Research 

Center for Utilization of Local Planetary Resources 6 p 

(See N91-25203 17-25). 


298 VOL. 91, No. 21 


Previous work has shown that Fe(sup 0) and O2 can 
be derived by electrolysis from silicate smelt of a com- 
position typical of lunar soils (Lindstrom and Haskin 
1979). In the present study, the goal is to refine further 
the conditions necessary to optimize production and to 
determine efficiencies of production (how much prod- 
uct is derived for a given current) and purity of prod- 
ucts. These depend on several factors, including po- 
tential imposed between electrodes, configuration and 
surface area of the electrodes, composition of the 
electrolyzed silicate melt, and oxygen fugacity. Experi- 
ments were designed to measure the dependence on 
these variables of three parameters that must be 
known before production by electrolysis can be opti- 
mized. These parameters are: Limiting Current; Actual 
Current; and Efficiencies of Production. 
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Arizona Univ., Tucson. 

Development of Construction Materials Like Con- 
crete from Lunar Soils Without Water. 

C. S. Desai, H. Saadatmanesh, and G. Frantziskonis. 
1989, 3p 

In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 3 p. 


The development of construction materials such as 
concrete from lunar soils without the use of water re- 
quires a different methodology than that used for con- 
ventional terrestrial concrete. A unique approach is at- 
tempted that utilizes factors such as initial vacuum and 
then cyclic loading to enhance the mechanical proper- 
ties of dry materials similar to those available on the 
moon. The application of such factors is expected to 
allow reorientation, and coming together, of particles 
of the materials toward the maximum theoretical den- 
sity. If such a density can provide deformation and 
—— properties for even a limited type of construc- 
tion, the approach can have significant application po- 
tential, although other factors such as heat and chemi- 
cals may be needed for specific construction objec- 
tives. 
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Energy Management Study for Lunar Oxygen Pro- 
duction. 

R. A. Fazzolare, and B. G. Wong-swanson. 1989, 4p 
In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 4 p. 


Energy management opportunities in the process of 
hydrogen reduction of ilmenite for lunar oxygen pro- 
duction are being investigated. An optimal energy 
system to supply the power requirements for the proc- 
ess will be determined. 
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California Univ., San Diego, La Jolla. 

Bibliographic Search of the Literature on Lunar 
Processing (Abstract Only). 

D. R. Criswell. 1989, 1p 

In Arizona Univ., NASA Space Engineering Research 
Center for Utilization of Local Planetary Resources 1 p. 


The Lunar and Planetary Institute (LPI) search pro- 
duced approximately 80 references. Most of these are 
available at the LPI. The product includes only the 
author, title, date, and reference. The earliest (Cooper 
et al., Certain ecological aspects of a closed lunar 
base, Rand Corp.) is dated 6 March 1958. The latest is 
a semi-popular article (Cole and Majdacic, Astronomy, 
vol. 16) produced last year. The early references tend 
to be reports of government sponsored engineering 
studies. The later are generally semi-popular and sci- 
ence press articles. These references will be obtained 
on disk from the LPI and can be converted into an 
ASCII file for access via IBM-compatible PCs. 
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NASA Space Engineering Research Center for Uti- 
lization of Local Planetary Resources. 

Annual Progress Report, 1989-1990. 

K. Ramohalli, and J. S. Lewis. 1990, 285p NAS 
1.26:188220, NASA-CR-188220 

Original Contains Color Illustrations. 


No abstract available. 
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Cold Plasma Processing of Local Hwee 5 | Ores 
for Oxygen and Metallurgically Important Metals. 
D. C. Lynch, D. Bullard, and R. Ortega. 1990, 5p 

In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 5 p. Original 
Contains Color Illustrations. 


The utilization of a cold plasma in chlorination process- 
ing is described. Essential equipment and instruments 
were received, the experimental apparatus assembled 
and tested, and preliminary experiments conducted. 
The results of the latter lend support to the original hy- 
pothesis: a cold plasma can both significantly enhance 
and bias chemical reactions. In two separate experi- 
ments, a cold plasma was used to reduce TiCl4 vapor 
and chlorinate ilmenite. The latter, reacted in an argon- 
chlorine plasma, yielded oxygen. The former experi- 
ment reveals that chlorine can be recovered as HCl 
vapor from metal chlorides in a hydrogen plasma. Fur- 
thermore, the success of the hydrogen experiments 
has lead to an analysis of the feasibility of direct hydro- 
gen reduction of metal oxides in a cold plasma. That 
process would produce water vapor and numerous 
metal by-products. 
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Arizona Univ., Tucson. 

Extraction of Volatile and Metals from Extraterres- 
trial Materials. 

J. S. Lewis. 1990, 7p 

In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 7 p. 


Since March 1, 1989, attention was concentrated on 
the extraction of ilmenite from extraterrestrial materials 
and on the planning and development of laboratory fa- 
cilities for carbonyl extraction of ferrous metal alloys. 
Work under three subcontracts was administered by 
this project: (1) electrolytic production of oxygen from 
molten lunar materials; (2) microwave processing of 
lunar materials; and (3) production of a resource-ori- 
ented space science data base. 
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limenite Beneficiation and High-Precision Analy- 
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Abstract Only. 

J. Ruiz. 1990, 2p 

In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 2 p. 


During the past year, work on characterizing lunar ma- 
terial that has the potential of becoming ilmenite lunar 
ore was performed. The important aspects of any such 
material are that it has abundant ilmenite and that the 
ilmenite be easily separated. The final result sought is 
a pure (greater than 99 percent ilmenite) concentrate 
that will be used as feed for the ilmenite reduction 
process. There are two types of starting material avail- 
able on the moon. Solid rock (basalt or anorthosite) 
and regolith. Extensive literature reviews of ilmenite 
separation experiments were performed, and simu- 
lants (meteorites) were separated. It was concluded 
that, because of the large amounts of agglomerates, 
regolith may not be the best starting material for ilmen- 
ite beneficiation and that either basalts or anorthosites 
may be better. This is because no matter how finely 
the regolith is ground, it would not be possible to effi- 
ciently separate all the ilmenite. This hypotheses, how- 
ever, needs to be tested with lunar material. 
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The following subjects are addressed: (1) the mecha- 
nism and kinetics of carbothermal reduction of simulat- 
ed lunar ilmenite using carbon and, particularly, CO as 
reducing agents; (2) the determination of the rate-limit- 
ing steps; (3) the investigation of the effect of impuri- 
ties, particularly magnesium; (4) the search for cata- 
lysts suitable for enhancement of the rate-limiting step; 
(5) the comparison of the kinetics of carbothermal re- 
duction with those of hydrogen reduction; (6) the study 
of the combined use of CO and hydrogen as products 
of gasification of carbonaceous solids; (7) the develop- 
ment of reduction methods based on the use of waste 
carbonaceous compounds for the process; (8) the de- 
velopment of a carbothermal reaction path that utilizes 
gasification of carbonaceous solids to reducing gase- 
ous species (hydrocarbons and carbon monoxide) to 
facilitate the reduction reaction kinetics and make the 
process more flexible in using various forms of carbo- 
naceous feeds; (9) the development of advanced gas 
separation techniques, including the use of high-tem- 
perature ceramic membranes; (10) the development of 
an optimum process flow sheet for carbothermal re- 
duction, and comparison of this process with the hy- 
drogen reduction scheme, as well as a general com- 
parison with other leading oxygen production 
schemes; and (11) the use of new and advanced ma- 
terial processing and separation techniques. 
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Innovative Techniques for the Production of Ener- 
getic Radicals for Lunar Materials Processing In- 
cluding Photogeneration Via Concentrated Solar 


a 
E. Osborn, D. C. Lynch, and R. Fazzolari. 1990, 


p 
In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 7 p. 


The Department of Materials Science and Engineering 
(MSE) is investigating the use of monatomic chlorine 
produced in a cold plasma to recover oxygen and met- 
allurgically significant metals from lunar materials. De- 
velopment of techniques for the production of the chlo- 
rine radical (and other energetic radicals for these 
processes) using local planetary resources is a key 
step for a successful approach. It was demonstrated 
terrestrially that the use of UV light to energize the 
photogeneration of OH radicals from ozone or hydro- 
gen peroxide in aqueous solutions can lead to rapid 
reaction rates for the breakdown of toxic organic com- 
pounds in water. A key question is how to use the ex- 
panded solar resource at the lunar surface to generate 
process-useful radicals. This project is aimed at inves- 
tigating that question. 


160,570 
N91-25234/6/GAR 

(Order as N91-25223/9/GAR, PC A13/MF 

A02) 

Washington Univ., Seattle. 
Oxygen Production by Electrolysis of Molten 
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In Arizona Univ., NASA Space Engineering Research 
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p. 


The goal of this study was threefold. First, the theoreti- 
cal energy requirements of the process were to be de- 
fined. This includes studies of the relevant oxidation- 
reduction reactions in the melt, their kinetics and ener- 
gies of reaction, and experimental determination of 
production efficiencies and melt resistivities as func- 
tions of melt composition and applied potential. 
Second, the product(s) of silicate electrolysis were to 
be characterized. This includes: (1) evaluating the 
phase relationships in the systems Si02-TiO02-Al203- 
MgO-FeO-CaO and Fe-Si; (2) estimating the composi- 
tions of the metal products as a function of applied po- 
tential and feedstock composition based on phase 


equilibria in the Fe-Si system and free energy values 
for SiO2 and FeO reported in the literature; (3) defini- 
tion of compositions of products in actual experiments; 
and (4) definition of the form the product takes (wheth- 
er phases separate or remain fixed, whether crystals 
settle or float in the remaining melt, and how large 
crystals form). Third, materials for these highly corro- 
sive high-temperature silicate melts were to be identi- 
fied. This includes identifing materials that may be 
either inert or thermodynamically stable in these melts, 
and experimental testing of the materials to confirm 
that they do not deteriorate. The results are discussed 
within this framework. 
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Development and Mechanical 

struction Materials from Lunar Simulants. 
C. S. Desai. 1990, 4p 

In Its NASA Space Engi Research Center for 
Utilization of Local Planetary Resources 4 p. 


The development of construction materials such as 
concrete from lunar soils without the use of water re- 
quires a different methodology than that used for con- 
ventional terrestrial concrete. Currently, this research 
involves two aspects: (1) liquefaction of lunar simu- 
lants with various additives in a furnace so as to 
produce a construction material like an intermediate 
ceramic; and (2) cyclic loading of simulant with differ- 
ent initial vacuums and densities with r to the 
theoretical maximum densities (TMD). In both cases, 
bending, triaxial compression, extension, and hydro- 
static tests will be performed to define the stress-strain 
strength response of the resulting materials. In the 
case of the intermediate ceramic, bending and avail- 
able multiaxial test devices will be used, while for the 
compacted case, tests will be performed directly in the 
new device. The tests will be performed by simulating 
in situ confining conditions. A preliminary review of 
high-purity metal is also conducted. 


of Con- 
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Continuous Monitoring of the Lunar or Martian 
Subsurface Using on-Board Pattern Recognition 
and Neural Processing of Rover Geophysical Data. 
J. W. Megill, C. E. Glass, and B. K. Sternberg. 1990, 
10 


In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 10 p. 


The ultimate goal is to create an extraterrestrial un- 
manned system for subsurface mapping and explora- 
tion. Neural networks are to be used to recognize 
anomalies in the profiles that correspond to potentially 
exploitable subsurface features. The ground penetrat- 
ing radar (GPR) techniques are likewise identical. 
Hence, the preliminary research focus on GPR sys- 
tems will be directly applicable to seismic systems 
once such systems can be designed for continuous 
operation. The original GPR profile may be very com- 
plex due to electrical behavior of the background, tar- 
gets, and antennas, much as the seismic record is 
made complex by muitiple reflections, ghosting, and 
ringing. Because the format of the GPR data is similar 
to the format of seismic data, seismic processing soft- 
ware may be applied to GPR data to help enhance the 
data. A neural network may then be trained to more 
accurately identify anomalies from the processed 
record than from the original record. 
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Energy load models in the process of hydrogen reduc- 
tion of ilmenite for lunar oxygen production are being 
developed. The load models will be used as a first step 
to ultimately determine the optimal energy system 
needed to supply the power requirements for the proc- 
ess. The goal is to determine the energy requirements 
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in the process of hydrogen reduction of ilmenite to 
produce oxygen. The general approach is shown, and 
the objectives are to determine the energy loads of the 
processes in the system. Subsequent energy manage- 
ment studies will be made to minimize the system 
losses (irreversibilities) and to design optimal energy 
system power requirements. A number of processes 
are being proposed as possible candidates for lunar 
application and some detailed experimental efforts are 
being conducted within this project at the University of 
Arizona. Priorities are directed toward developing the 
energy models for each of the proposed processes 
being considered. The immediate goals are to identify 
the variables that would impact energy requirements 
and energy sources of supply. 
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R. O. Colson, and L. A. Haskin. 1990, 9p 

In Arizona Univ., NASA Space Engineering Research 
Center for Utilization of Local Planetary Resources 9 p 
(See N91-25223 17-25). 


Because it is energetically easier to get material from 
the Moon to Earth orbit than from the Earth itself, the 
Moon is a potentially valuable source of materials for 
use in space. The unique conditions on the Moon, 
such as vacuum, absence of many reagents common 
on the Earth, and the presence of very nontraditional 
ores suggest that a unique and nontraditional process 
for extracting materials from the ores may prove the 
most practical. With this in mind, an investigation of 
unfluxed silicate electrolysis as a method for extracting 
oxygen, iron, and silicon from lunar regolith was initiat- 
ed and is discussed. The advantages of the process 
include simplicity of concept, absence of need to 
supply reagents from Earth, and low power and mass 
requirements for the processing plant. Disadvantages 
include the need for uninterrupted high temperature 
and the highly corrosive nature of the high-tempera- 
ture silicate melts which has made identifying suitable 
electrode and container materials difficult. 
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Mechanisms of limenite Reduction and Their 
impact on the Design of Effective Reactor Sys- 
tems (Abstract ry 4 

R. A. Briggs, and A. Sacco. 1991, 1p 

In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 6. 


One of the first activities at a lunar base could be 
oxygen recovery from ilmenite (FeTiO3). Oxygen pro- 
duced from lunar soils could be used to fuel transpor- 
tation vehicles operating in near-earth space. The first 
step in developing a suitable reactor system for lunar 
operation is to determine the mechanisms and rates of 
oxygen removal from ilmenite. In-situ gravimetric 
measurements and microscopic examinations were 
used to determine the hydrogen reduction mecha- 
nisms of synthetic ilmenite discs between 823 to 1353 
K. A shrinking core reaction model, modified to ac- 
count for the growth of an iron film on the surface of 
discs, was capable of predicting experimentally ob- 
served conversion-time relationships. The observed 
reduction mechanism, kinetic rates, and associated 
activation energy established a base line from which 
comparisons could be made to improve oxygen yield 
and removal rates. One proposed technique to im- 
prove the rate and extent of oxygen removal was to 
preoxidize ilmenite. Preoxidation is common 

during the reduction of ilmenite ores in the iron industry 
and has been employed for many years to lower .~ 
ating temperatures and increase reduction rates. his 
technology could prove beneficial for oxygen produc- 
tion facilities on the Moon as less massive reactor ves- 
sels and/or less energy could be associated with a 
process including preoxidation. X ray diffraction and 
energy dispersive spectroscopy were utilized to follow 
the progression of ilmenite oxidation at 1123 and 1140 
K and the reduction of pseudobrookite (Fe2TiOS5) at 
873 and 973 K. Structures formed the progress 


during 
_of oxidation were related to the system’s phase dia- 
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grams. Results indicated that after initially producing 
iimenite-hematite solutions and rutile (TiO2), pseudo- 
brookite was the end product of oxidation at all tem- 
peratures examined (1049 to 1273 K). Initial results 
from the reduction of pseudobrookite indicate a series 
of phases are produced including ferropseudobrookite 
(FeTi205), ulvospinel (Fe2TiO4), and ilmenite. Rates 
of pseudobrookite reduction were typically 50 to 200 
times that of ilmenite. 
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Bureau of Mines, Minneapolis, MN. 

Mining and Beneficiation: A Review of Possible 
Lunar Applications (Abstract Only). 

P. G. Chamberlain. 1991, ip 

In Arizona Univ., Resources of Near-Earth Space: Ab- 
Stracts p 7. 


Successful exploration of Mars and outer space may 
require base stations strategically located on the 
Moon. Such bases must develop a certain self-suffi- 
ciency, particularly in the critical life support materials, 
fuel components, and construction materials. Technol- 
Ogy is reviewed for the first steps in lunar resource re- 
covery-mining and beneficiation. The topic is covered 
in three main categories: site selection; mining; and 
beneficiation. It will also include (in less detail) in-situ 
processes. The text described mining technology 
ranging from simple diggings and hauling vehicles (the 
strawman) to more specialized technology including 
underground excavation methods. The section of ben- 
eficiation emphasizes dry separation techniques and 
methods of sorting the ore by particle size. In-situ proc- 
esses, chemical and thermal, are identified to stimu- 
late further thinking by future researchers. 
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R. O. Colson, L. A. Haskin, and R. Keller. 1991, 1p 
In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 7 (See N91-26019 17-91). 


The discussion of melt electrolysis consists of three 
sections. The implications of the chemistry and phys- 
ics of fluxed and raw melts on melt electrolysis are dis- 
cussed first. This includes discussion of the factor that 
influence melt resistivity, melt viscosity, oxygen pro- 
duction efficiency, and the theoretical energy required 
to produce oxygen. Second, the implications of phase 
equilibria and solubilities in silicate melts on the selec- 
tion of materials for container and electrodes are dis- 
cussed. The implications of proposed container and 
electrode materials on melt composition and how this 
effects expected resistivities, viscosities, as outlined in 
the first section are discussed. Finally, a general dis- 
cussion of the basic features of both the fluxed and 
unfluxed melt electrolysis is given, including their ad- 
vantages and disadvantages and how they compare 
with alternative processes. 
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Abstract Only. 
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In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 7 (See N91-26019 17-91). 


Electrolytic extraction of O2 from molten lunar soil is 
conceptually simple and thus a candidate process for 
producing O2 on the Moon. Possible container and 
electrode materials are being tested for durability in 
corrosive high-temperature silicate melts and looking 
for complications that might increase energy require- 
ments. Gaseous oxygen is being produced by electrol- 
ysis of 1-2 gram quantities of silicate melts in spinel 
(MgAI204) crucibles; in these melts, spinel is a stable 
phase. The concentration of FeO was kept low be- 
cause FeO decrease O2 production efficiency. Plati- 
num electrodes were placed about 0.5 cm apart in the 
melt. The spinel crucible was still intact after 40 min- 
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utes of electrolysis, when the experiment was halted 
for examination. The Pt anode was also intact; its Pt 
was maintained in a dynamci state in which the anode 
was continuously oxidized but quickly reduced again 
by the silicate melt, inhibiting migration of Pt away from 
the anode. In melts with low concentrations of Al203 
+ SiO2 (2 wt percent), the energy of resistance heat- 
ing was only approximately equal to 10 to 20 percent 
of the theoretical amount required to produce O2. In 
melts substantially more concentrated in Al203 + 
SiO2, higher melt viscosity resulted in frothing that, in 
the worst case, caused high enough melt resistivities 
to raise the energy requirements to nearly 10 times 
theoretical. Both Fe and Si are produced at the cath- 
ode; in iron-rich melts, a- and c-iron and molten ferrosi- 
licon were observed. Production was also observed at 
the cathode of a previously unrecognized gas; which is 
not yet identified. The solubility of metallic species was 
measured in silicate melts. They are too low to reduce 
significantly the efficiency of O2 production. 
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B. D. Fabes, and W. H. Poisi. 1991, 1p 

In Its Resources of Near-Earth Space: Abstracts p 8. 


Refractories - materials which are able to withstand ex- 
tremely high temperatures - are sure to be an impor- 
tant part of any processing facility or human outpost 
which is built on Mars. Containers for processing lunar 
oxygen will need high temperature components. Fabri- 
cation of structural material from lunar resources need 
both containment vessels to hold high temperature 
melts and molds in which to form the final shapes. Cer- 
tainly, it would be desirable to fabricate such vessels 
and molds on the Moon, rather than carrying them up 
from the Earth. At first glance, this might appear to be 
a trivial task, since the Moon’s surface consists of a 
variety of refractory compositions. To turn the regolith 
into a useful fire brick or mold, however, will require 
water or other binders and additives which are likely to 
be in extremely short supply on the Moon. The steps 
needed to make fire bricks and molds for lunar-derived 
structural materials are examined, pointing out the criti- 
cal steps and resources which will be needed. While 
these processes and applications may seem some- 
what mundane, it is emphasized that it is precisely 
these rudimentary processes which must be mastered 
before discussing making aerobrakes, and other fanci- 
er refractories from lunar resources. 
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A critical discussion of whether lunar basalt or regolith 
should be used as a resource for mineral processing 
schemes on the lunar surface, with pros and cons for 
each argument is presented. A literature review has 
shown that the majority of authors feel that mining the 
lunar basalt, crushing it, and then processing to 
remove the desired minerals, would be the route to 
take. The argument that this method would not be a 
sound mineral processing practice is presented. 
Mining and crushing are difficult propositions even on 
Earth; to attempt such processes in the hostile lunar 
environment would be a phenomenal task. It would be 
better to start with a simpler scheme, such as process- 
ing the regolith, which can be adapted to the multitude 
of unknowns facing the first lunar production plant. If, 
however, the lunar mining trend is followed, it must be 
kept in mind that mining and processing technology 
which is radically different from what is currently avail- 
able and used on Earth will have to be developed. Pod- 
nieks and Roepke (1987) and Lindroth and Podnieks 
(1987) have summarized the new technology that may 
be applicable, but this technology is very similar to the 
current, 99 percent inefficient technology used on 
Earth. One such possible technique is sodium vapor 
fragmentation of basalt. Initial testwork was conducted 
at Michigan Technological University on terrestrial 
basalt with extremely promising results, though much 
time and effort will be needed to fully develop this 
process. 
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Oxygen Extraction from Lunar Soil by Fluorination 
(Abstract Only). 

W. Seboldt, S. Lingner, S. Hoernes, and W. 
Grimmeisen. 1991, 1 

In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 11. 


Mining and processing of lunar material could possibly 
lead to more cost-efficient scenarios for permanent 
presence of man in space and on the Moon. Produc- 
tion of oxygen for use as propellant seems especially 
important. Different candidate processes for oxygen- 
extraction from lunar soil were proposed, of which the 
reduction of ilmenite by hydrogen was studied most. 
This process, however, needs the concentration of il- 
menite from lunar regolith to a large extent and re- 
leases oxygen only with low efficiency. Another possi- 
bility - the fluorination method - which works with lunar 
bulk material as feedstock is discussed. Liberation of 
oxygen from silicate or oxide materials by fluorination 
methods has been applied in geoscience since the 
early sixties. The fact that even at moderate tempera- 
tures 98 to 100 percent yields can be attained, sug- 

ests that fluorination of lunar regolith could be an ef- 
lective way of propellant production. Lunar soil con- 
tains about 50 percent oxygen by weight which is 
gained nearly completely through this process as O2 
gas. The second-most element Si is liberated as gase- 
ous SiF4. It could be used for production of Si-metal 
and fluorine-recycling. All other main elements of lunar 
soil will be converted into solid fluorides which also 
can be used for metal-production and fluorine-recy- 
cling. Preliminary results of small scale experiments 
with different materials are discussed, giving informa- 
tion on specific oxygen-yields and amounts of by-prod- 
ucts as functions of temperature. These experiments 
were performed with an already et ex- 
traction and collection device at the University of 
Bonn, normally used for determination of oxygen-iso- 
topic abundances. Optimum conditions, especially 
concerning energy consumption, are investigated. Ex- 
trapolation of the experimental results to large industri- 
al-type plants on the Moon is tried and seems to be 
promising at first sight. The recycling of the fluorine is, 
however, crucial for the process. It might be achieved 
by means of electrolysis. This needs further investiga- 
tion. The technical problem of transport and handling 
of the toxic and corrosive fluorine seems to be solva- 
ble and could be done by inert storage vessels. 
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Oxygen Production by Pyrolysis of Lunar Regolith 
(Abstract Only). 

C. L. Senior. 1991, 1p 

In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 12. 


Oxygen was identified as the most important product 
of initial lunar materials processing efforts. A source of 
oxygen on the Moon provides an alternative to the 
costly transport of propellant to the Moon or to low 
earth orbit. Pyrolysis, or vapor-phase reduction, in- 
volves heating a feedstock to temperatures sufficient 
to decompose the constituent metal oxides and re- 
lease oxygen. The process relies on the vaporization 
of metal oxides in the form of reduced suboxides or 
atomic species. The reduced species must then be 
condensed without re-oxidizing, yielding oxygen in the 
gas phase. The feasibility of obtaining oxygen from 
common lunar minerals was demonstrated using solar 
furnace experiments. These results are discussed to- 
gether with chemical equilibrium models which were 
extended to include the multicomponent oxides used 
in experiments. For the first time, both experiments 
and theoretical models dealt with the complex oxides 
that make up potential lunar feedstocks. Two major 
conclusions are drawn from this preliminary work. 
First, unbeneficiated regolith is a suitable feedstock for 
pyrolysis. Second, the process can operate at moder- 
ate temperatures, circa 2000 K, which could be sup- 
plied by direct solar or electrical energy. In addition to 
these advantages in choice of feedstock and energy 
source, the pyrolysis process requires no chemicals or 





reagents, making it an attractive process for lunar 
oxygen production. 
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L. A. Taylor, and W. D. Carrier. 1991, 1p 
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The production of oxygen on the Moon utilizing indige- 
nous material is paramount to a successful lunar colo- 
nization. Several processes were put forth to accom- 
plish this. The lunar liquid oxygen (LLOX) generation 
schemes which have received the most study to date 
are those involving: (1) the reduction of ilmenite 
(FeTiO3) by H2, C, CO, CH4, CO-Cl2 plasma; (2) 
magma electrolysis, both unadulterated and fluoride- 
fluxed, and (3) several others, including carbo-chiorin- 
ation, HF acid leaching, fluorine extraction, magma ox- 
idation, and vapor pyrolysis. The H2 reduction of il- 
menite and magma electrolysis processes have re- 
ceived the most study to date. At this stage of develop- 
ment, they both appear feasible schemes with various 
pros and cons. However, all processes should be ad- 
dressed at least at the onset of the considerations. It is 
ultimatley the energy requirements of the entire proc- 
ess, including the acquisition of feedstock, which will 
determine the mode of oxygen productions. There is 
an obvious need for considerably more experimenta- 
tion and study. Some of these requisite studies are in 
progress, and several of the most studied and feasible 
ata for winning oxygen from lunar materials are 
reviewed. 
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Y. Zhao, and F. Shadman. 1991, 1p 
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Oxygen is a consumable material which needs to be 
produced continuously in most space missions. Its use 
for propulsion as well as life support makes oxygen 
one of the largest volume chemicals to be produced in 
space. Production of oxygen from lunar materials is of 
= interest and is very attractive possibility. The 

inetics and mechanism of reduction of ilmenite by 
carbon monoxide and hydrogen at 800 to 1100 C were 
investigated. The temporal profiles of conversion for 
carbon monoxide have a sigmoidal shape and indicate 
the presence of three different stages (induction, ac- 
celeration, and deceleration) during the reduction re- 
action. The apparent activation energy decreases from 
18 kcal/mole at 10 percent conversion to 10 kcal/ 
mole at 50 percent conversion. The reaction is first 
order with respect to carbon monoxide under the ex- 
perimental conditions studied. Both SEM and EDX 
analysis show that the diffusion of Fe product away 
from the reaction front and through the TiO2 phase, 
followed by the nucleation and growth of a separate Fe 
phase are important steps affecting the process kinet- 
ics. The results from hydrogen reduction show that the 
nechanism of ilmenite reduction by hydrogen is similar 
to that by carbon monoxide. However, the titanium di- 
oxide can be further reduced by hydrogen at 800 to 
1000 C. The detailed comparison and theoretical mod- 
eling of both reduction processes is presented. 
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Development of the technologies for manufacture of 
structural and construction materials on the Moon, uti- 
lizing local lunar soil (regolith), without the use of 
water, is an important element for habitats and explo- 


rations in space. Here, it is vital that the mechanical 
behavior such as strength and flexural properties, frac- 
ture toughness, ductility and deformation characteris- 
tics be defined toward establishment of the r. of 
engineering applications of the materials dev 3 
The objective is to describe the research results in two 
areas for the above goal: (1) liquefaction of lunar simu- 
lant (at about 100 C) with different additives (fibers, 
powders, etc.); and (2) development and use of a new 
triaxial test device in which lunar simulants are first 
compressed under cycles of loading, and then tested 
with different vacuums and initial confining or in situ 
stress. 
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The production of construction materials on the lunar 
surface will require an appropriate fabrication tech- 
nique. Two processing methods considered as being 
suitable for producing dense, consolidated products 
such as bricks are direct solar heating and microwave 
heating. An analysis was performed to compare the 
two processes in terms of the amount of power and 
time required to fabricate bricks of various size. The 
regolith was considered to be a mare basalt with an 
overall density of 60 pct. of theoretical. Densification 
was assu to take place by vitrification since this 
process requires moderate amounts of energy and 
time while still producing dense products. Microwave 
heating was shown to be significantly faster compared 
to solar furnace heating for rapid production of realis- 
tic-size bricks. 
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Oxygen is the most commonly discussed lunar re- 
source. It will certainly not be the easiest to retrieve, 
but oxygen’s fundamental place in propulsion and life 
support guarantees it continued attention as a — 
candidate for early in situ resource utilization (ISRU). 
The findings are reviewed of recent investigation, 
sponsored by NASA-Ames, into the kinds of technol- 
ogies, equipment, and scenarios (the engineering and 
operations costs) that will be required even to initiate 
lunar oxygen production. The infrastructure n 

to surround and support a viable oxygen-processi 
operation is explained. Selected details are used to il- 
lustrate the depth of technology challenges, extent of 
operations burdens, and complexity of decision link- 
ages. Basic assumptions, and resulting timelines and 
mass manifests, are listed. These findings are com- 
bined with state-of-the-art knowledge of lunar and 
Mars propulsion options in simple economic input/ 
output and internal-rate-of-return models, to compare 
production costs with performance benefits. Implica- 
tions for three realistic scales of exploration architec- 
ture - expeditionary, aggressive science, and industri- 
alization/settlement - are discussed. Conclusions are 
reached regarding the contextual conditions within 
which production of lunar oxygen (LLOX) is a reasona- 
ble activity. LLOX appears less useful for Mars mis- 
sions than previously hoped. Its economical use in low 
Earth orbit hinges on production of lunar hydrogen as 
well. LLOX shows promise for lunar ascent/descent 
= that depends strongly on the plant mass re- 
quired. 
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As with any body, the lunar surface is quite 
heter There are widely di sites of 
particular interest for known and potential resource 
availability, selenology, and lunar observatories. Dis- 
criminating characteristics include solar illumination, 
view of earth, local topography, engineering properties 
of the regolith and certain geological features, a 
local mineralogy and petrology. Space vehicle arrival 
and rn j ies constitute a minor consider- 
ation. time, a variety of base sites will be devel- 
oped serving different purposes. Resource-driven 
sites may see the fastest growth during the first dec- 
ades of lunar nt, but selection of the most 
favorable sites is likely to be driven by suitability for a 
combination aie As on _ es 
ment may riven by geographi 
surface transportation routes. With the ‘availability of 
near-constant sunlight for power generation, as well as 
shadowed areas at cryogenic tempera- 


ness of any site from a logistical support and seleno- 
logical point of view. Amid such speculation, no reli- 
able evidence of such volatiles exist. More reliable evi- 
dence exists for areas of certain mineral concentra- 
tions, such as ilmenite, which could form a feedstock 


Galileo polar flybys would be very helpful. 
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A01) 
Jet Propulsion Lab., Pasadena, CA. 
ISU Study of Asteroid Mining (Abstract Only). 
J. D. Burke. 1991, 1p 
In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 20. 


During the 1990 summer session of the International 
Space University, 59 graduate students from 16 coun- 
tries carried out a ign ject on using the re- 
sources of near-earth asteroids. The results of the 
project, whose full report is now available from ISU, 
are summarized. The student team included people in 
these fields: architecture, business and management, 
engineering, life sciences, ical , policy 
and law, resources and manufacturing, and satellite 

ications. They designed a project for transporting 
pa raeene and personnel to a near-earth asteroid, set- 
ting up a mining base there, and hauling products back 
for use in cislunar space. In addition, they outlined the 
needed precursor steps, beginning with expansion of 
present ground-based programs for finding and char- 
acterizing near-earth asteroids and continuing with 
automated flight missions to candidate bodies. (To 
limit the summer project’s scope the actual design of 
these flight-mission precursors was excluded.) The 
main conclusions were that asteroid mining may pro- 
vide an important complement to the future use of 
lunar resources, with potential to provide large 
amounts of water and carbonaceous materials for use 
off earth. However, the recovery of such materials 
from presently known asteroids did not show an eco- 
po under the study assumptions; therefore, 
asteroid mining cannot yet be considered a prospec- 
tive business. 
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N91-26059/6/GAR 
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A01) 
Analex Corp., Cleveland, OH. 
Momentum Harvesting Techniques for Solar 
System Travel (Abstract Only). 
A. J. Willoughby. 1991, 1p 
In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 23. 


Astronomers are lately estimating there are 400,000 
earth visiting asteroids larger than 100 meters in diam- 
eter. These asteroids are uniquely accessible sources 
of building materials, propellants, oxygen, water, and 
minerals. They also constitute a huge momentum re- 
serve, potentially usable for travel throughout the solar 
system. To use this momentum, these stealthy objects 
must be tracked and the ability to extract the desired 
momentum obtained. Momentum harvesting by mo- 
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mentum transfer from asteroid to spacecraft, and by 
using the momentum of the extraterrestrial material to 
help deliver itself to its destination is discussed. The 
purpose is neither to quantify nor justify the momentum 
exchange processes, but to stimulate collective imagi- 
nations with some intriguing possibilities which emerge 
when momentum as well as material is considered. A 
net and tether concept is the suggested means of as- 
teroid capture, the basic momentum exchange proc- 
ess. The energy damping characteristics of the tether 
determines the velocity mismatch that can be tolerat- 
ed, and hence the amount of momentum that can be 
harvested per capture. As the tether plays out of its 
reel, on on the tether steadily accelerates the space- 
craft and dilutes, in time, the would-be collision. A vari- 
ety of concepts for riding and using asteroids after cap- 
ture are introduced. The hitchhiker uses momentum 
transfer only. The beachcomber, the caveman, the 
swinger, the prospector, and the rock wrecker also 
take advantage of raw asteroid materials. The chemist 
and the hijacker go further, they process the asteroid 
into propellants. Or, an asteroid railway system could 
be constructed with each hijacked asteroid becoming 
a scheduled train. Travelers could board this space 
railway system assured that water, oxygen propellants, 
and shielding await them. Austere space travel could 
give way to comforts, with a speed and economy im- 
possible without nature’s gift of earth visiting asteroids. 


160,591 
N91-26063/8/GAR 
(Order as N91-26019/0/GAR, PC A04/MF 
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01 
General mics/Astronautics, San Diego, CA. 4 
Mass t for Mining the Moons of Mars (Ab- 


Only). 
A. Zuppero, and G. A. Landis. 1991, 1p 
In Arizona Univ., Resources of Near-Earth Space: Ab- 
Stracts p 24. 


The mass budget is detailed for system architectures 
that use rocket fuels of propellants derived from 
Deimos and Phobos to transport 10000 ton payloads 
of exofuel (exoatmospheric fuels) or exomass (exoat- 
mospheric mass) to earth orbits. A point design for the 
system architecture is used that includes a self-sus- 
taining cycle, which requires no materials from earth, 
and an infrastructure, which must be emplaced to start 
the cycle. Both the use of steam rockets and the use of 
liquid oxygen and liquid hydrogen is examined. It is 
shown that a system delivering 10000 tons of payload 
to a highly elliptical earth orbit requires approximately 
23000 tons of water for use by nuclear heated steam 
rockets to effect completely propulsive, round trip ma- 
neuvers. It is also shown that about 8000 tons will be 
available for sale at low earth orbit, each cycle, and 
that the number of cycles can number in the tens 
before critical components are replaced. 


160,592 
N91-26069/5/GAR 
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01 
Jet Propulsion Lab., Pasadena, CA. , 
Options for Martian Propellant Production (Ab- 
stract Only). 
W. Dowler, J. French, and K. Ramohalli. 1991, 1p 
In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 28. 


A quantitative evaluation methodology for utilizing in- 
situ resources on Mars for the production of useful 
substances. The emphasis is on the chemical process- 
es. Various options considering different feedstock 
(mostly, carbon dioxide, water, and iron oxides) are 
carefully examined for the product mix and the energy 
needs. Oxygen, carbon monoxide, alcohols, and other 
chemicals are the end products. The chemical proc- 
esses involve electrolysis, methanation, and _vari- 
ations. It is shown that maximizing the product utility is 
more important than the production of oxygen, meth- 
ane, or alcohols. An important factor is the storage of 
the chemicals produced. The product utility is depend- 
ent, to some extent, upon the mission. A combination 
of the stability, the enthalpy of formation, and the mass 
fraction of the products is seen to yield a fairly good 
quantitative feel for the overall utility and maximum 
mission impact. 
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National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
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Chemical Approaches to Carbon Dioxide Utiliza- 
tion for Manned Mars Missions (Abstract my 

A. F. Hepp, G. A. Landis, and C. P. Kubiak. 1991, 1 
In Arizona Univ., Resources of Near-Earth Space: A 
stracts p 30. 


Utilization of resources available in situ is a critical ena- 
bling technology for permanent human presence in 
space. A permanent presence on Mars, for example, 
requires a tremendous infrastructure to sustain life 
under hostile conditions (low oxygen, partial pressure, 
ultraviolet radiation, low temperature, etc.). There are 
numerous studies on the most accessible of Martian 
resources: atmospheric carbon dioxide. As a resource 
on Mars, atmospheric CO2 is: (1) abundant; (2) avail- 
able at all points on the surface; (3) of known pres- 
ence, requiring no precursor mission to verify; (4) 
chemically simple; and (5) can be obtained by simple 
compression, with no requirements of mining or bene- 
ficiation equipment operation. Several novel proposals 
are presented for CO2 fixation through chemical, pho- 
tochemical, and photoelectrochemical means. 
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N91-26082/8/GAR 
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Arizona Univ., Tucson. 
Experimental Data from an Oxygen Plant for Mars 
Abstract Only). 

. A. Schallihorn, J. Colvin, K. R. Sridhar, and K. 
Ramohalli. 1991, 1p 
In Its Resources of Near-Earth Space: Abstracts p 34. 


Experimental data are presented on various aspects of 
the plant operation intended to produce oxygen from 
the atmospheric carbon dioxide at any Martian site. A 
solid electrolytic cell is used in the tubular geometry. 
Anaerobic carbon dioxide is procured from a gas 
vendor and is used at a pressure of 1 bar (entrance to 
the plant). The variables include the voltage applied to 
the cell, the temperature of the cell, the current densi- 
ty, the flow rate and the duty-cycle. The oxygen pro- 
duction rates have been consistent with the specifica- 
tions of the cell manufacturer. It is projected that a 
plant weighing between 145 and 197 kg can be built to 
produce 10 kg of oxygen per day. Various operational 
characteristics such as cell poisoning, carbon forma- 
tion, nitrogen embrittlement, local current densities ex- 
ceeding the breakdown potential for the cell material, 
reliability, risk, are all being quantitatively assessed. 


160,595 
N91-26085/1/GAR 
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Rockwell International, Downey, CA. 
Production and Uses of Liquefied Atmosphere 
-_ on Mars (Abstract Only). 

. D. Waldron. 1991, 1p 
In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 36. 


Carbon dioxide is universally accessible on Mars, and 
can be liquefied and separated from residual atmos- 
pheric gases by various compress-refrigeration cycles. 
Liquid CO2, stored under elevated pressures, can be 
used as a source of high pressure gas for nighttime 
power generation at a Martian base powered by solar 
energy during the daytime. Carbon dioxide can also be 
used for vehicular power. The extractable energy per 
unit mass of CO2 can exceed that of commercial lead- 
acid batteries for operating cycles without heat addi- 
tion. Improved performance is possible using heat 
input from the ambient atmosphere or thermochemical 
agents. A unique vehicular application uses pressur- 
ized CO2 as a non-combustion low performance pro- 
pellant for intermediate distance surface transporta- 
tion. The thermodynamic properties of CO2 are pre- 
sented with typical operating cycles for the application 
classes described above. 
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) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Distillation of H2O from Hard-Frozen Martian Per- 
matfrost (Abstract Only). 
A. P. Zent, and O. Gwynne. 1991, 1p 
In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 36. 


The authors present a method for distillation of hard- 
frozen Martian permafrost. A cable-tool is drilled into 


hard frozem permafrost to a depth of 10 to 20 m. They 
calculate that a 10 m hole could be drilled in a few 
days. A 10 m shaft with a diameter equal to the bore is 
inserted into the hole, and a air tight tent-like structure 
is erected over the borehole. Photovoltaic cells mount- 
ed on the tent supply electrical energy that is dissipat- 
ed in the shaft. Drilling power can be supplied by other 
sources. With 1000 watts, the shaft can be heated to 
near 350 K, producing relatively high temperatures in 
the vicinity of the borehole. Surrounding H2O is vapor- 
ized and diffuses up through the regolith. The authors 
calculate that a tent of a radius of no more than a few 
meters would intercept most of the H20 as it diffused 
to the surface. Calculations suggest that it would re- 
quire perhaps 30 days to extract H2O from most of the 
volume drained by this technique. Assuming that the 
hard frozen regolith is no more than 10 percent ice, the 
author’s calculate that that about 2890 kg of H2O 
could be extracted in 30 days. Since the nominal re- 
quirement for each crew member is about 5 kg/day, 
one such borehole might be expected to supply 
enough H2O to maintain a crew of 5 for perhaps 100 
days. Additional engineering studies will be done to at- 
tempt to improve the capacity or efficiency of this 
method. 
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Arizona Univ., Tucson. 

Optimum Shape for a Rigid Rotating Shell Enclos- 
ing an Isotropic Spherical Planetary Mass (Ab- 
stract Only). 

T. Covington. 1991, 1p 

In Its Resources of Near-Earth Space: Abstracts p 36. 


Analysis of the Dyson Sphere, an extremely advanced 
civilization’s hypothetical construct entirely surround- 
ing a star, shows that new stress inward to the star 
increases to maxima at the poles if the sphere is rotat- 
ing. This is because the centrifugal force in the rotating 
frame of reference vanishes at zero rotational radius, 
which occurs at the poles. There is less of the centrifu- 
gal force at high latitudes than low to offset the star’s 
gravity. A form is derived for a thin, rigid, rotating shell, 
surrounding a large pointlike mass and/or charge, 
which will experience the least possible net stress at 
every point upon it - a shape on which every point not 
on the shell’s equator is as near as possible to being in 
orbit. In orbit, whose plane passes through the primary 
body’s center of mass or of charge, F(grav), or Fg, is 
exactly opposite in direction to F(centrif), or Fc, and is 
equal in amount. At all points not on the equator, Fc 
will not entirely offset Fg, because of Fg’s vector de- 
composition. However, both forces are always con- 
strained to be equal in absolute amount everywhere on 
the shell, equator included. The derived shape, given 
by the figure of revolution around the x-axis of x = 
square root (y-1-72), will prove useful in large-scale 
space construction. Also, various engineering prob- 
lems are discussed. 
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) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Planetary Engineering (Abstract Only). 
J. B. Pollack, and C. Sagan. 1991, 1p 
In Arizona Univ., Resources of Near-Earth Space: Ab- 
Stracts p 38. 


Assuming commercial fusion power, heavy lift vehicles 
and major advances in genetic engineering, the au- 
thors survey possible late-21st century methods of 
working major transformations in planetary environ- 
ments. Much more Earthlike climates may be pro- 
duced on Mars by generating low freezing point green- 
house gases from indigenous materials; on Venus by 
biological conversion of CO2 to graphite, by canceling 
the greenhouse effect with high-altitude absorbing fine 
particles, or by a sunshield at the first Lagrangian 
point; and on Titan by greenhouses and/or fusion 
warming. However, in our present state of ignorance 
we cannot guarantee a stable endstate or exclude un- 
anticipated climatic feedbacks or other unintended 
consequences. Moreover, as the authors illustrate by 
several examples, many conceivable modes of plane- 
tary engineering are so wasteful of scarce solar 
system resources and so destructive of important sci- 
entific information as to raise profound ethical issues, 
even if they were economically feasible, which they are 





not. Global warming on Earth may lead to calls for miti- 
gation by planetary engineering, e.g., emplacement 
and replenishment of anti-greenhouse layers at high 
altitudes, or sunshields in space. But here council 
we must be concerned about precision, stability, and 
inadvertent side-effects. The safest and most cost-ef- 
fective means of countering global warming - beyond, 
@.g., improved energy efficiency, CFC bans and alter- 
native energy sources - is the continuing reforestation 
of approximately 2 times 107 sq km of the Earth’s sur- 
face. This can be accomplished with present technolo- 
gy and probably at the least cost. 
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A01 
MITRE Corp., Bedford, MA. 
Accessibility of Near-Earth Asteroids, 1990 (Ab- 
stract Only). 
N. D. Hulkower, and J. B. Child. 1991, 1p 
In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 38. 


Previous research which analyzed the accessibility of 
all known near-Earth asteroids is updated. Since then, 
many new near-Earth asteroids have been discovered, 
and 1928 DB, the most accessible asteroid at that 
time, has been recovered. Many of these recently dis- 
covered near-Earth asteroids have promising orbital 
characteristics. In addition to accessibility (as defined 
by minimum global delta v), ideal rendezvous opportu- 
nities are identified. 
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A01) 
Construction Technology Labs., Skokie, IL. 
Lunar Cement and Lunar Concrete (Abstract Only). 
T. D. Lin. 1991, 1 
In Arizona Univ., Resources of Near-Earth Space: Ab- 
stracts p 39. 
Results of a study to investigate methods of producing 
cements from lunar materials are presented. A chemi- 
cal process and a differential volatilization process to 
enrich lime content in selected lunar materials were 
identified. One new cement made from lime and an- 
orthite developed compressive strengths of 39 Mpa 
(5500 psi) for 1 inch paste cubes. The second, a hypo- 
thetical composition based on differential volatilization 
of basalt, formed a mineral glass which was activated 
with an alkaline additive. The 1 inch paste cubes, 
cured at 100C and 100 percent humidity, developed 
compressive strengths in excess of 49 Mpa (7100 psi). 
Also discussed are tests made with Apollo 16 lunar soil 
and an ongoing irvestigation of a proposed dry mix/ 
— injection procedure for casting concrete on the 

loon. 
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TIB/B91-00954/GAR PC E09 
Technische Univ. Berlin (Germany, F.R.). Inst. fuer 
Luft- und Raumfahrt. 

LUNAR SPACEPORT - Raumflughafen auf dem 
Mond. (LUNAR SPACEPORT - spaceport at the 


moon). 
A. Eckert. 1990, 47p Rept no. ILR-Mitt.--250(1990) 
In German. 


Concepts for the manned development of the Moon, 
like the ones elaborated at NASA and also studied by 
Europe and Japan, include a launch and landing facility 
as a major component of the lunar surface infrastruc- 
ture. This facility serves as transfer point for all import- 
ed and exported goods of the LUNAR BASE. In the 
present , the function and possible concepts of 
such a LUNAR SPACEPORT are examined and de- 
scribed in a system analysis. In doing so, special im- 
portance was attached to the possibility of continuous 
extension of the facility to meet a fast growing traffic 
demand. A simulation program is presented, that is 
based on three different scenarios of LUNAR BASE 
development. This program illustrate the evolution of 
the LUNAR SPACEPORT over an operational period 
of 50 years, inning in 2005. In addition to this, sev- 
eral aspects of planning and operation of particular 
LUNAR SPACEPORT subsystem are discussed. 
(orig.). (TIB: RN 3442(250).) (Copyright (c) 1991 by 
FIZ. Citation no. 91:000954.) 
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AL. 
Control and Structural Optimization for Maneuver- 
ing Large Spacecraft. 

Final Report. 

H. M. Chun, J. D. Turner, and C. C. Yu. Oct 90, 86p 
NAS 1.26:187490, NASA-CR-187490 

Contract NAS1-18763 

Prepared in Cooperation with Photon Research Asso- 
ciates, Inc., Cambridge, MA. 


Presented here are the results of an advanced control 
design as well as a discussion of the requirements for 
automating both the structures and control design ef- 
forts for maneuvering a large spacecraft. The ad- 
vanced control application addresses a general three 
dimensional slewing problem, and is applied to a large 
Pe + per platform. The platform consists of two 
lexible antennas attached to the ends of a flexible 
truss. The control strategy involves an open-loop rigid 
body control profile which is derived from a nonlinear 
optimal control problem and provides the main control 
effort. A perturbation feedback control reduces the re- 
sponse due to the flexibility of the structure. Results 
are shown which demonstrate the usefulness of the 
approach. Software issues are considered for develop- 
ing an integrated structures and control design envi- 
ronment. 
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National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Sensible Heat Receiver for Solar Dynamic Space 
Power System. 

M. E. Perez-davis, J. R. Gaier, and C. Petrefski. 

bon 30? NAS 1.15:104393, E-6208, NASA-TM- 
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Presented at the 26TH Intersociety Energy Conversion 
Engineering Conference, Boston, MA, 4-9 Aug. 1991; 
Sponsored by the American Nuclear Society, Sae, the 
American Chemical Society, Aiaa, Asme, IEEE, and 
the American Inst. of Chemical Engineers. 


A sensible heat receiver considered in this study uses 
a vapor grown carbon fiber-carbon (VGCF/C) compos- 
ite as the thermal storage media and was designed for 
a 7 kW Brayton engine. The proposed heat receiver 
stores the required energy to power the system during 
eclipse in the VGCF/C composite. The heat receiver 
thermal analysis was conducted through the Systems 
Improved Numerical Differencing Analyzer and Fluid 
Integrator (SINDA) software package. The sensible 
heat receiver compares well with other latent and ad- 
vanced sensible heat receivers analyzed in other stud- 
ies while avoiding the problems associated with latent 
heat storage salts and liquid metal heat pipes. The 
concept also satisfies the design requirements for a 7 
kW Brayton engine system. The weight and size of the 
system can be optimized by changes in geometry and 
technology advances for this new material. 
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National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Experiments with Phase Change Thermal Energy 
Storage Canisters for Space Station Freedom. 

T. W. Kerslake. 1991, 16p NAS 1.15:104427, E- 
6102, NASA-TM-104427 

Presented at the 26TH Intersociety Energy Conversion 
Engineering Conference, Boston, MA, 4-9 Aug. 1991; 
Sponsored by the American Nuclear Society, Sae, the 
American Chemical Society, Aiaa, IEEE, and the Amer- 
ican Inst. of Chemical Engineers. 


The solar dynamic power module proposed for the 
growth Space Station Freedom uses the heat of fusion 
of a phase change material (PCM) to efficiently store 
thermal energy for use during eclipse periods. The 
PCM, a LiF-20CaF2 salt, is contained in annular, metal 
canisters located in a heat receiver at the focus of a 
solar concentrator. PCM canister ground-based ex- 
periments and analytical heat transfer studies are dis- 
cussed including the hardware test procedures and 
test results. After more than 900 simulated Space Sta- 
tion Freedom orbital cycles, no canister cracks or 
leaks were observed and all data were successfully 
collected. The effect of 1-g test orientation on canister 
wall temperatures was generally small while void posi- 
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tion was strongly dependent on test orientation and 
canister cooling. In one test orientation, alternating 
wall temperature data were measured and results sup- 
port an earlier theory of oscillating vortex flow in the 
PCM melt. Analytical canister wall temperatures com- 
pared very favorably with experimental temperature 
data. This illustrates that ground-based canister ther- 


ative insensitivity of 1-g perf 

tion, canister performance in micro-g should be pre- 
dictable with a high degree of confidence by removing 
gravity effects from the analytical modeling. 
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Huntsville, AL. George 
Center. 
Methods of Dynamics. 

M. H. Rheinfurth, and H. B. Wilson. May 91, 210p 
NAS 1.61:1262, M-659, NASA-RP-1262 


The monograph was prepared to give the practicing 


— a clear understanding of n 
ial consideration given Fede Bes rer analysis 
aerospace systems. It is i 
top reference and a refresher for aerospace engineers 
in government and industry. It could also be used as a 
t 


cepts of kinematics and ’ 
ceeds to treat the dynamics of a system of particles. 
Both classical and modern formulations of the La- 
grange equations, including constraints, are discussed 
and applied to the dynamic modeling of aerospace 
structures using the modal synthesis technique. 
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National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Guidance, Navigation, and Control ———— 
Equipment Selection Algorithm Using Expert 
System Methods. 

C. L. Allen. May 91, 12p NAS 1.60:3082, L-16896, 
NASA-TP-3082 


Enhanced engineering tools can be obtained through 
the integration of expert system methodologies and 
existing design software. The application of these 
methodologies to the spacecraft design and cost 
model (SDCM) software provides an improved tech- 
nique for the selection of hardware for unmanned 
spacecraft subsystem design. The knowledge engi- 
neering system (KES) expert system development tool 
was u! to implement a smarter equipment section 
algorithm than that which is currently achievable 
through the use of a standard data base system. The 

uidance, navigation, and control subsystems of the 

DCM software was chosen as the initial subsystem 
for implementation. The portions of the SDCM code 
which compute the selection criteria and constraints 
remain intact, and the expert system equipment selec- 
tion algorithm is embedded within this existing code. 
The architecture of this new methodology is described 
and its implementation is reported. The project back- 
ground and a brief overview of the expert system is 
described, and once the details of the design are char- 
acterized, an example of its implementation is demon- 
strated. 
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Autonomous Fault Detection, Isolation, and Re- 
covery System for a 20-Khz Electric Power Distri- 
bution Test Bed. 

T. M. Quinn, and J. L. Walters. Jun 91, 18p NAS 
1.15:104344, E-6118, NASA-TM-104344 

Contract NAS3-25266 


Future space explorations will require long term human 
presence in space. Space environments that provide 
working and living quarters for manned missions are 
becoming increasingly larger and more sophisticated. 
Monitor and control of the space environment subsys- 
tems by expert system software, which emulate 
human reasoning processes, could maintain the health 
of the subsystems and help reduce the human work- 
load. The autonomous power expert (APEX) system 
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was developed to emulate a human expert’s reasoning 
Processes used to diagnose fault conditions in the 
domain of space power distribution. APEX is a fault de- 
tection, isolation, and recovery (FDIR) system, capable 
of autonomous monitoring and control of the power 
distribution system. APEX consists of a knowledge 
base, a data base, an inference engine, and various 
support and interface software. APEX provides the 
user with an easy-to-use interactive interface. When a 
fault is detected, APEX will inform the user of the de- 
tection. The user can direct APEX to isolate the proba- 
ble cause of the fault. Once a fault has been isolated, 
the user can ask APEX to justify its fault isolation and 
to recommend actions to correct the fault. APEX im- 
plementation and capabilities are discussed. 
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National Aeronautics and Space Administration, Mof- 
os Hear ge Research a. 
oO! intel 386 and 1486 Microprocessors 

oye : Space Station Freedom Data Management 

stem. 
Y. Liu. May 91, 24p NAS 1.15:103862, A-91145, 
NASA-TM-103862 


The feasibility is analyzed of upgrading the Intel 386 
microprocessor, which has been proposed as the 
baseline processor for the Space Station Freedom 
(SSF) Data Management System (DMS), to the more 
advanced i486 microprocessors. The items compared 
between the two processors include the instruction set 
architecture, power consumption, the MIL-STD-883C 
Class S (Space) qualification schedule, and perform- 
ance. The advantages of the i486 over the 386 are (1) 
lower power consumption; and (2) higher floating point 
performance. The i486 on-chip cache does not have 
parity check or error detection and correction circuitry. 
The i486 with on-chip cache disabled, however, has 
lower integer performance than the 386 without cache, 
which is the current DMS design choice. Adding cache 
to the 386/386 DX memory hierachy appears to be the 
— beneficial change to the current DMS design at 
is time. 
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PB91-222315/GAR 
National Aerospace Lab., Amsterdam (Netherlands). 
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Test Loops for Two-Pha 
System Components. 

A. A. M. Delil, and J. F. Heemskerk. 4 May 90, 14p 
NLR-TP-90155-U 

Presented at the International Thermal Control Tech- 
nology Session of the Intersociety Conference on En- 
vironmental Systems (20th), Williamsburg, VA., July 9- 
12, 1990. Sponsored by Nederlands Inst. voor Vliegtui- 
gontwikkeling en Ruimtevaart, Delft. 


Two mechanically pumped two-phase test rigs were 
built at NLR in order to experimentally study critical 
issues of spacecraft two-phase thermal management 
systems: a 5 kW, 31 mm ID, freon loop, focusing on the 
critical components of the ESA Two-Phase Heat 
Transport System; A 30000 W, 4.93 mm ID, ammonia 
loop, to support the development of the ESA Capillary 
Pumped Loop Experiment (for the in-orbit demonstra- 
tion of two-phase heat transport system technology) 
and to experimentally support two-phase thermal mod- 
elling and scaling activities. The rigs are described in 
detail. Typical test results are presented. 


se Thermal Management 
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TIB/B91-00947/GAR PC E14 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
4 Raumfahrt e.V., Oberpfaffenhofen (Germany, 


Navigation experiment NAVEX on Spacelab mis- 
sion D1. Final report. 

S. Starker, D. Arko, J. Hammesfahr, H. Nau, and E. 
Sappl. Oct 90, 177p Rept no. ISBN 3-89100-018-9 


NAVEX was an experimental system flown on the first 
German Spacelab mission D1 to investigate basic 
technical problems significant for the operation and 
control of a future generation of navigation satellites. 
This report desribes the set-up and the operation con- 
trol of atomic clocks in space, a a compari- 
son between space and ground using PN coded micro- 
wave signals with simultaneous spread spectrum data 
transfer, the determination of the relativistic time dila- 
tion of a flying clock, one-way range measurements to 
three ground receiving stations, comparisons between 
one- and two-way ranging results, the synchronization 
of ground stations, and the measurement of equip- 
ment delay times. A final overview is given of the main 
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aspects of the experiment, the experiment equipment, 
the data evaluation, and the results together with refer- 
ences to more detailed special reports. (orig.). (Copy- 
right (c) 1991 by FIZ. Citation no. 91:000947. 


Space Launch Vehicles & Support 
Equipment 


160,611 


TIB/B91-00955/GAR PC E14 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Cologne (Germany, F.R.). 

Parametrische Bewertung der Auswahikriterien 
von Raumfahrttran ystemen. (Parametric 
evaluation of the selection criteria of space trans- 


tgs systems). 

iss. (Dr.-Ing). 

D.M. Wolf. 1990, 117p Rept no. DLR-FB--91-01 
In German. With 38 figs., 40 tabs., 119 refs. 


The present study deals with the evaluation of space 
transportation systems. For that purpose the sensitivi- 
ty of 18 launch vehicles is evaluated with respect to 
parametric variations. Vehicles considered are fully re- 
usable single-stage and two-stage systems with differ- 
ent propuision concepts and horizontal or vertical 
take-off mode. The influences of alternative mass 
models, a geometry parameters and number 
of installed engines are investigated as well as the re- 
actions of the vehicles to modified assumptions like 
structure technology and payload capacity. The analy- 
ses are performed by using statistical-analytical mass 
and cost estimation models. To determine the influ- 
ences of parametric variations, the 18 launch vehicles 
are compared at first. With respect to the ratio of dry 
mass to payload mass the influence on the resulting 
ranking of the single-stage and two-stage vehicles is 
insignificant, provided that the design instructions are 
applied to all vehicles alike. This result is independent 
from dry mass changes caused by alternative mass 
models or the modification of oe parameters. 
The same results are obtained for vehicles with modi- 
fied structure technology and modified payload capac- 
ity, respectively. Only in the case that the design in- 
structions are not applied uniformly, the ranking of the 
vehicles can be changed completely. Therefore, the 
models of space transportation systems, within a cer- 
tain framework, appear to be reliable. (orig.). (TIB: RN 
437(91-01).) (Copyright (c) 1991 by FIZ. Citation no. 
91:000955.) 
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DE91014284/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Whipple bumper shieid tests at over 10 km/s. 

L. C. Chhabildas, E. S. Hertel, and S. A. Hill. 1991, 
18p SAND-91-0033C, CONF-9107105-31 

Contract AC04-76DP00789 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


A series of experiments has been performed on the 
the Sandia HyperVelocity Launcher (HVL) to evaluate 
the effectiveness of a thin Whipple bumper shield at 
impact velocities up to 10.5 km/s by orbital space 
debris. Upon impact by an 0.67gm (0.87 mm thick) flier 
plate the thin aluminum bumper shield completely dis- 
integrates into a debris cloud. The debris cloud front 
propagates axially at velocities in excess of 14 km/s 
and expands radially at a velocity of (approximately)7 
km/s. Subsequent loading on a 3.2 mm thick alumi- 
num substructure by the debris cloud penetrates the 
substructure completely. 8 refs., 4 figs. 
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N91-26107/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Researci Center. 


Radiation Risk Predictions for Space Station Free- 
dom Orbits. 

F. A. Cucinotta, W. Atwell, M. Weyland, A. C. Hardy, 
and J. W. Wilson. Jun 91, 22p NAS 1.60:3098, L- 
16903, NASA-TP-3098 


Risk assessment calculations are presented for the 
preliminary proposed solar minimum and solar maxi- 
mum orbits for Space Station Freedom (SSF). Integral 
linear energy transfer (LET) fluence spectra are calcu- 
lated for the trapped proton and GCR environments. 
Organ dose calculations are discussed using the com- 
puterized anatomical man model. The cellular track 
model of Katz is applied to calculate cell survival, 
transformation, and mutation rates for various alumi- 
num shields. Comparisons between relative biological 
effectiveness (RBE) and quality factor (QF) values for 
SSF orbits are made. 


Spacecraft Trajectories & Flight 
Mechanics 
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AD-A237 858/6/GAR PC A02/MF A01 
Colorado Center for Astrodynamics Research, Boul- 
der. 

Covariance Study for Orbit Accuracy Improve- 
ment of the GPS Satellites Using Fiber Optics 
Tracking. 


W. S. Schreiner. 1991, 6p 
Contract N00014-90-J-2010 


No abstract available. 


160,615 
AD-A237 899/0/GAR PC A03/MF A01 
Colorado Center for Astrodynamics Research, Boul- 


der. 

SALT Orbit Determination Covariance Analysis 
Using GPS Tracking. 

K. Larson, S. Pogorele, G. Born, and P. MacDoran. 
15 Jun 91, 17p 

Contract N00014-90-J-2010 


No abstract available. 
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N91-25629/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Scheme for Bandpass Filtering Magnetometer 
Measurements to Reconstruct Tethered Satellite 
Skiprope Motion. 

M. E Polites. Jun 91, 25p NAS 1.60:3123, M-663, 
NASA-TP-3123 


A scheme is presented for reconstructing tethered sat- 
ellite skiprope motion by ground processing of satellite 
magnetometer measurements. The measurements 
are modified based on ground knowledge of the 
earth’s magnetic field and passed through bandpass 
filters tuned to the skiprope frequency. Simulation re- 
sults are presented which verify the scheme and show 
it to be quite robust. The concept is not just limited to 
tethered satellites. Indeed, it can be applied wherever 
there is a need to reconstruct the coning motion of a 
body about a known axis, given measurements of a 
known vector in body-fixed axes. 


Unmanned Spacecraft 
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AD-A237 694/5/GAR 

RAND Corp., Santa Monica, CA. 
National Oceanic and Atmospheric Administration: 
Civil Assets for Department of Defense Use. 

Interim rept. 

J. J. Milanese, and K. M. Poehimann. Aug 90, 49p 
Rept no. RAND/N-2961-AF 

Contract F49620-91-C-0003 


This note describes the civil satellite and ground sta- 
tion assets owned by the National Oceanic and Atmos- 
pheric Administration (NOAA) and documents the ex- 


PC A03/MF A01 





isting relationship between NOAA and the Department 
of Defense (DOD) as a basis for DOD use of these 
assets during times of declared national emergency. 
NOAA is oegally required to coordinate its programs 
with the D and provide peacetime assistance in 
planning for DOD's wartime duties. The authors dis- 
cuss deficiencies in this relationship and make recom- 
mendations for improvements. 
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N91-25161/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Preliminary Thermal Design of the COLD-SAT 


Spacecraft. 

H. Arif. c1991, 39p NAS 1.15:104440, E-6247, 
NASA-TM-104440 

Presented at the 26TH Thermophysics Conference, 
Honolulu, Hi, 24-26 Jun. 1991; Sponsored by Aiaa. 


The COLD-SAT free-flying spacecraft was to perform 
experiments with LH2 in the cryogenic fluid manage- 
ment technologies of storage, supply and transfer in 
reduced = The Phase A preliminary design of the 
Thermal Control Subsystem (TCS) for the spacecraft 
exterior and interior surfaces and components of the 
bus subsystems is described. The TCS was composed 
of passive elements which were augmented with heat- 
ers. Trade studies to minimize the parasitic heat leak- 
age into the cryogen storage tanks are described. Se- 
lection procedure for the thermally optimum on-orbit 
spacecraft attitude was defined. TRASYS-2 and 
SINDA’85 verification analysis was performed on the 
design and the results are presented. 
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N91-25182/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Small weneson | namic isotope Power System for 
Multihund att Robotic Missions. 

D. J. Bents. 1991, 16p NAS 1.15:104460, E-6301, 
NASA-TM-104460 

Presented at the International Pacific Air and Space 
Technology Conference, Gifu City, Japan, 7-11 Oct. 
1991; _— by the Society of Automotive Engi- 
neers, Inc. 


Free piston Stirling Engine (FPSE) and linear alternator 
(LA) technol is combined with radioisotope heat 
sources to pr luce a compact dynamic isotope power 
system (DIPS) suitable for multihundred watt space 
application which appears competitive with advanced 
radioisotope thermoelectric generators (RTGs). The 
small Stirling DIPS is scalable to multihundred watt 
power levels or lower. The FPSE/LA is a high efficien- 
cy convertor in sizes ranging from tens of kilowatts 
down to only a few watts. At multihundred watt unit 
size, the FPSE can be directly integrated with the Gen- 
eral Purpose Heat Source (GPHS) via radiative cou- 
pling; the resulting dynamic isotope power system has 
a size and weight that compares favorably with the ad- 
vanced modular (Mod) RTG, but requires less than a 
third the amount of isotope fuel. Thus the FPSE ex- 
tends the high efficiency advantage of dynamic sys- 
tems into a power range never previously considered 
competitive for DIPS. This results in lower fuel cost 
= — radiological hazard per delivered electri- 
cal watt. 


160,620 
N91-25184/3/GAR 
National 
Cleveland, OH. Lewis Research Center. 

Full-Size Solar Dynamic Heat Receiver Thermal- 
Vacuum Tests. 


PC A02/MF A01 
Aeronautics and Space Administration, 


L. M. Sedgwick, K. J. Kaufmann, K. L. Mclallin, and 
T. W. Kerslake. 1991, 8p NAS 1.15:104486, E-6332, 
NASA-TM-104486 

Presented at the 26TH Intersociety Energy Conversion 
Engineering Conference, Boston, MA, 4-9 Aug. 1991; 
Sponsored by the American Nuclear Society, Sae, the 
American Chemical Society, Aiaa, Asme, IEEE, and 
the American Inst. of Chemical Engineers. 


The testing of a full-size, 120 kW, solar dynamic heat 
receiver utilizing high-temperature thermal energy stor- 
age is described. The purpose of the test program was 
to quantify receiver thermodynamic performance, op- 
erating temperatures, and thermal response to 
changes in environmental and power module interface 
boundary conditions. The heat receiver was tested in a 
vacuum chamber with liquid nitrogen cold shrouds and 
an aperture cold plate to partly simulate a low-Earth- 
orbit environment. The cavity of the receiver was 


heated by an infrared quartz lamp heater with 30 inde- 
pendently controllable zones to allow axially and cir- 
cumferentially varied flux distributions. A closed-Bray- 
ton cycle engine simulator conditioned a helium-xenon 
gas mixture to specific interface conditions to simulate 
the various operational modes of the solar dynamic 
power module on the Space Station Freedom. inlet 
gas temperature, pressure, and flow rate were inde- 
pendently varied. A total of 58 simulated orbital cycles, 
each 94 minutes in duration, was completed during the 
test conduct period. 


160,621 

N91-25510/9/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


Stirling Machine yee Experience. 

B. Ross, and J. E. Dudenhoefer. 1991, 8p NAS 
1.15:104487, E-6334, NASA-TM-104487 

Presented at the 26TH Intersociety Energy Conversion 
Engineering Conference, Boston, MA, 4-9 Aug. 1991; 
Sponsored by the American Nuclear Society, Sae, the 
American Chemical Society, Aiaa, Asme, lee, and the 
American Inst. of Chemical Engineers. 


Numerous Stirling machines have been built and oper- 
ated, but the operating experience of these machines 
is not well known. It is important to examine this oper- 
ating experience in detail, because it largely substanti- 
ates the claim that Stirling machines are capable of 
reliable and lengthy lives. The amount of data that 
exists is impressive, considering that many of the ma- 
chines that have been built are developmental ma- 
chines intended to show proof of concept, and were 
not expected to operate for any lengthy period of time. 
Some Stirling machines (typically free-piston ma- 
chines) achieve long life through non-contact bear- 
ings, while other Stirling machines (typically kinematic) 
have achieved long operating lives through regular 
seal and bearing replacements. In addition to engine 
and system testing, life testing of critical components 
is also considered. 
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N91-25749/3/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Development of an Analytical Tool to Study Power 
— of AC Power Systems for Large Space- 
cra 

L. A. Kraft, and M. D. Kankam. 1991, 7p NAS 
1.15:104451, E-6292, NASA-TM-104451 

Presented at the 26TH Intersociety Energy Conversion 
Engineering Conference, Boston, MA, 4-9 Aug. 1991; 
Sponsored by the American Nuclear Society, Sae, the 
American Chemical Society, Aiaa, Asme, IEEE, and 
American Inst. Of Chemical Engineers. 


A harmonic power flow program applicable to space 
power systems with sources of harmonic distortion is 
described. The algorithm is a modification of the Elec- 
tric Power Research Institute's HARMFLO program 
which assumes a three phase, balanced, AC system 
with loads of harmonic distortion. The modified power 
flow program can be used with single phase, AC sys- 
tems. Early results indicate that the required modifica- 
tions and the models developed are quite adequate for 
the — of a 20 kHz testbed built by General Dy- 
namics Corporation. This is demonstrated by the ac- 
ceptable correlation of present results with published 
data. Although the results are not exact, the discrepan- 
cies are relatively small. 


160,623 
N91-25932/5/GAR 
(Order as N91-25914/3/GAR, PC A04/MF 


A01) 
District of Columbia Univ., Washington. 
Transient Performance of a Two-Phase Fluid Res- 
ervoir (Abstract Only). 
J. Chi. Sep 89, 1p 
In Maryland Univ., the 1989 NASA-Asee Summer Fac- 
— Program in Aeronautics and Research 
p30. 


Thermal control of future large, high power spacecraft 
will require a two-phase fluid central bus. The two- 
phase fluid reservoir is a critical component in the two- 
phase fluid bus. It both controls the saturation temper- 
ature and provides a space for volumetric changes. A 
dynamic reservoir simulation model does not currently 
exist, but it is needed to expedite efforts and reduce 
risk. During 1989 an effort was made to develop a sim- 
ulation model of the transient performance of a two- 
phase fluid reservoir. As a beginning, a preliminary 
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mands, heater actuators, and reservoir heaters. As 
much as possible, the model took advantage of the 
available SINDA’85/FLUINT thermal/fluid integrator. 
Additional calculation logic and computer subroutines 
were developed to complete implementation of the 
model. The model is capable of simulating dynamic re- 
sponse of an equilibrium fluid reservoir. 
Modification of the model to include the liquid/vapor 
nonequilibrium is required for applications of the model 
to simulate performance of reservoir in which the liquid 
and vapor phases of the reservoir fluid are not in equi- 
librium. In addition, the model in its present form, 
needs to be refined in several respects. More empirical 
data are needed to guide the model development. The 
model may then be used to conduct a full parametric 
study of two-phase fluid reservoirs. More complexities 
in two-phaes flow regions in laboratory and — con- 
ditions may have to be considered eventually if empiri- 
cal data cannot be simulated satisfactorily. System 
with other components arrangement also need to be 
simulated if optimization is ever to be attained. The 
present model does, however, preliminarily demon- 
strates that such analyses are quite possible and 
offers a far less expensive method to understand the 
transient of a two-phase fluid reservoir system than a 
totally headware approach. 


160,624 
N91-25936/6/GAR 
(Order as N91-25914/3/GAR, PC A04/MF 


A01) 
Morgan State Coll., Baltimore, MD. 
De tt of a Funding, Cost, and Spending 
Model for Satellite 
J. P. Johnson. Sep 89, 1p 
In Maryland Univ., the 1989 NASA-Asee Summer Fac- 
ulty Fellowship Program in Aeronautics and Research 
p34. 


The need for a predictive budget/funging model is ob- 
vious. The current models used by the Resource Anal- 
ysis Office (RAO) are used to predict the total costs of 
satellite projects. An effort to extend the modeling ca- 
pabilities from total budget analysis to total budget and 
budget outlays over time analysis was conducted. A 
statistical based and data driven methodology was 
used to derive and develop the model. Th budget data 
for the last 18 GSFC-sponsored satellite projects were 
analyzed and used to build a funding model which 
would describe the historical spending patterns. This 
raw data consisted of dollars spent in that specific year 
and their 1989 dollar equivalent. This data was con- 
verted to the standard format used by the RAO group 
and placed in a database. A simple statistical analysis 
was performed to calculate the gross statistics associ- 
ated with project length and project cost ant the condi- 
tional statistics on project length and project cost. The 
modeling approach used is derived form the theory of 
embedded statistics which states that properly ana- 
lyzed data will produce the underlying generating func- 
tion. The process of funding large scale projects over 
extended periods of time is described by Life Cycle 
Cost Models (LCCM). The data was analyzed to find a 
model in the generic form of a LCCM. The model de- 
veloped is based on a Weibull function whose param- 
eters are found by both nonlinear optimization and 
nonlinear regression. In order to use this model it is 
necessary to transform the problem from a doliar/time 
space to a percentage of totai budget/time space. 
This transformation is equivalent to moving to a proba- 
bility space. By using the basic rules of probability, the 
validity of both the optimization and the regression 
steps are insured. This statistically significant model is 
then integrated and inverted. The resulting output rep- 
resents a project schedule which relates the amount of 
money spent to the percentage of project completion. 
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PB91-224832/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 
Simulation of Satellite-Borne Altimeter Tracking 
System with Transponder in Calibration Test. 

G. Zhen. Dec 90, 26p RAL-90-092 


The paper describes a simulation of the calibration test 
of a satellite borne Altimeter tracking system by using 
at land-based transponder. It introduces Advanced Al- 
timeter Tracker which is used in the test and analyzes 
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the tracking algorithms OCOG and SMLE in detail. The 
response for the transponder is also given. After a set 
of simulations of ihe tracking system with the compos- 
ite signals of transponder pulse and ocean echoes, it 
analyzes the effects of the noise and ocean echoes on 
the transponder hased calibration. A better way to 
reduce the errors is ted. The result is also suita- 


ble for other radar point target calibration systems. 


General 
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DE91013473/GAR PC A06/MF A02 
Interagency Nuclear Safety Review Panel. 

Safety Evaluation Report for Ulysses. 

Sep 90, 107p INSRP-90-01-Vol.1 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


This Safety Evaluation Report comprises three vol- 
umes. The evaluation summary is provided in this doc- 
ument, Volume 1, along with the background informa- 
tion about the Ulysses Mission, the Space Shuttle, the 
launch environs, and accident scenarios. The Execu- 
tive Summary also is provided. 
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DE91013475/GAR PC A06/MF A02 
Interagency Nuclear Safety Review Panel. 

Safety Evaluation Report for Ulysses. 

Sep 90, 112p INSRP-90-01-Vol.2 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


This report provides a brief overview of the various ac- 
tivities and judgments that were made by the Inter- 
agency Nuclear Safety Review Panel (INSHP) coordi- 
nators during the development of the Safety Evalua- 
tion Report (SER) for the Ulysses mission. Each 
INSRP subpanel has generated a report describing its 
activities and the results of its portion of the Ulysses 
evaluation. These reports should be reviewed for an 
indepth understanding of the subpanel activities. To 
ensure continuity between the subpanel reports and 
the SER, this report summarizes the considerations 
and judgments made by the INSRP coordinators at 
various points during the evaluation process. In par- 
ticular, this report identifies the specific INSRP re- 
quested changes made to the Launch Accident Sce- 
nario Evaluation Program, Version 3 (LASEP3) and 
other computer models used by the Department of 
Energy (DOE) in the development of Volumes 2 and 3 
of the Ulysses Final Safety Analysis Report (FSAR) to 
support the INSRP in the development of the SER. In 
addition, this report documents judgments and calcu- 
lations made with respect to the presentation of results 
for the INSRP evaluation. 7 refs., 5 tabs. 
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DE91013478/GAR PC A18/MF A04 
Interagency Nuclear Safety Review Panel. 

Power System Subpanel Report for Galileo. 
Volume 2, Appendices. 

May 89, 422p INSRP-89-04-Vol.2-App 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This report is made up of three volumes: Volume 1, the 
main report, and Volumes 2 and 3, the = 
Volumes 2 and 3 (appendices A through E) primarily 
serve as a reference repository of PSSP documents 
for the interested reader. Specifically, Volume 2 (this 
volume) contains the following appendices: Appendix 
A: Interagency Nuclear Safety Review Panel (INSRP) 
Charter for Power System Subpanel; and Appendix B: 
Minutes of Interagency Nuclear Safety Review Panel -- 
Power System Subpanel (INSRP -- PSSP) Meetings. 
(Note: This appendix includes eight sets of meetings 
minutes, total.) 
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N91-25156/1/GAR PC A06/MF A02 
_ (John M.) and Associates, Inc., Huntsville, 
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Thermal Control Surfaces Experiment: Initial Flight 
Data Analysis. 

Final Report. 

D. R. Wilkes, and L. L. Hummer. Jun 91, 123p NAS 
1.26:188600, NASA-CR-188600 

Contract NAS8-36289 

=n in Cooperation with Az Technology, Hunts- 
ville, AL. 


The behavior of materials in the space environment 
continues to be a limiting technology for spacecraft 
and experiments. The thermal control surfaces experi- 
ment (TCSE) aboard the Long Duration Exposure Fa- 
cility (DEF) is the most comprehensive experiment 
flown to study the effects of the space environment on 
thermal control surfaces. Selected thermal control sur- 
faces were exposed to the LDEF orbital environment 
and the effects of this exposure were measured. The 
TCSE combined in-space orbital measurements with 
pre and post-flight analyses of flight materials to deter- 
mine the effects of long term space exposure. The 
TCSE experiment objective, method, and measure- 
ments are described along with the results of the initial 
materials analysis. The TCSE pe system and its ex- 
cellent performance on the LDEF mission is described. 
A few operational anomalies were encountered and 
are discussed. 
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N91-25304/7/GAR PC A05/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Computational Needs Survey of NASA Automation 
and Robotics Missions. Volume 2: Appendixes. 

G. J. Davis. May 91, 81p NAS 1.15:103860-V-2, A- 
91093, NASA-TM-103860-V-2 


NASA’s operational use of advanced processor tech- 
nology in space systems lags behind its commercial 
development by more than eight years. One of the fac- 
tors contributing to this is the fact that mission comput- 
ing requirements are frequency unknown, unstated, 
misrepresented, or simply not available in a timely 
manner. NASA must provide clear common require- 
ments to make better use of available technology, to 
cut development lead time on deployable architec- 
tures, and to increase the utilization of new technolo- 
gy. Here, NASA, industry and academic communities 
are provided with a preliminary set of advanced mis- 
sion computational ere requirements of auto- 
mation and robotics (A and R) systems. The results 
were obtained in an assessment of the computational 
needs of current projects throughout NASA. The high 
percent of responses indicated a general need for en- 
hanced computational capabilities beyond the current- 
ly available 80386 and 68020 processor technology. 
Because of the need for faster processors and more 
memory, 90 percent of the polled automation projects 
have reduced or will reduce the scope of their imple- 
mented capabilities. The requirements are presented 
with respect to their targeted environment, identifying 
the applications required, system performance levels 
necessary to support them, and the degree to which 
they are met with typical programmatic constraints. 
Here, appendixes are provided. 
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N91-25571/1/GAR PC A18/MF A04 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Spacelab Life Sciences 1: Reprints of Background 
Life Sciences Publications. 

R. White, and J. |. Leonard. May 91, 412p NAS 
1.15:104962, NASA-TM-104962 

Prepared in Cooperation with GE, Houston, TX. 


No abstract available. 
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N91-25600/8/GAR 

National Aeronautics and Space Administration, 
Washington, DC. 

Aerospace Medicine and Biology: A Continuing 
myig ry Indexes (Supplement 350). 

Jun 91, 56p NAS 1.21:7011(350), NASA-SP- 
7011(350) 


This bibliography lists 152 reports, articles and other 
documents introduced into the NASA Scientific and 
Technical information System during May 1991. Sub- 
ject coverage includes: aerospace medicine and psy- 
chology, life support systems and controlled environ- 
ments, safety equipment, on, and extraterres- 
trial life, and flight crew behavior and performance. 


160,633 


N91-25819/4/GAR 
San Francisco Univ., CA. 
Radiation Experiments on Cosmos 2044: K-7-41, 
Parts A, B, C, D, E. 

Final Report. 

A. L. Frank, E. V. Benton, E. R. Benton, V. E. 
Dudkin, and A. M. Marenny. 4 Sep 20, 52p NAS 
1.26:18854u, USF-TR-76, NASA-CR-188540 
Contracts NCC2-521, NAG9-235 


PC A04/MF A01 


The Cosmos 2044 biosatellite mission offered the op- 
portunity for radiation measurements under conditions 
which are seldom available (an inclination of 82.3 deg 
and attitude of 294 x 216 km). Measurements were 
made on the outside of the spacecraft under near-zero 
shielding conditions. Also, this mission was the first in 
which active temperature recorders (the ATR-4) were 
flown to record the temperature profiles of detector 
stacks. Measurements made on this mission provide a 
comparison and test for modeling of depth doses and 
LET spectra for orbital parameters previously unavail- 
able. Tissue absorbed doses from 3480 rad (252 rad/ 
d) down to 0.115 rad (8.33 mrad/d) were measured at 
different depths (0.0146 and 3.20 g/sq cm, respective- 
ly) with averaged TLD readings. The LET spectra yield- 
ed maximum and minimum values of integral flux of 
27.3 x 10(exp -4) and 3.05 x 10(exp -4)/sq cm/s/sr, of 
dose rate of 7.01 and 1.20 mrad/d, and of dose equiv- 
alent rate of 53.8 and 11.6 mrem/d, for LET(sub infini- 
ty)-H20 is greater than or equal to 4 keV/micron. Neu- 
tron measurements yielded 0.018 mrem/d in the ther- 
mal region, 0.25 mrem/d in the resonance region and 
3.3 mrem/d in the high energy region. The TLD depth 
dose and LET spectra were compared with calcula- 
tions from the modeling codes. The agreement is good 
but some further refinements are in order. In compar- 
ing measurements on Cosmos 2044 with those from 
previous Cosmos missions (orbital inclinations of 62.8 
deg) there is a greater spread (maximum to minimum) 
in depth doses and an increased contribution from 
GCRs, and higher LET particles, in the heavy particle 
fluxes. 


160,634 


N91-25914/3/GAR 

Maryland Univ., College Park. 

1989 NASA-Asee Summer oy Fellowship Pro- 
gram in Aeronautics and Research. 

Final Report. 

H. R. Boroson, G. A. Soffen, and D. Fan. Sep 89, 
70p NAS 1.26:188174, NASA-CR-188174 

Contract NGT-21-002-254 

Prepared in Cooperation with NASA. Goddard Space 
Flight Center, and‘Howard Univ. Fellowship Program 
Held in Greenbelt, MD, 5 Jun. - 11 Aug. 1989. 


PC A04/MF A01 


No abstract available. 


160,635 


N91-25950/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Nasa/DOD Aerospace Knowledge Diffusion Re- 
search Project. Phase 3: Faculty and Student Re- 
spondents Including Frequency Distributions. 
Summary Report No. 9. 

T. E. Pinelli, J. M. Kennedy, and T. F. White. Jun 91, 
42p NAS 1.15:104086, NASA-TM-104086 

Prepared in Cooperation with Department of Defense, 
Washington, DC and Indiana Univ., Bloomington. 


This project is designed to explore the diffusion of sci- 
entific and technical information (STI) throughout the 
aerospace industry. The increased international com- 
petition and cooperation in the industry promises to 
significantly affect the STI standards of U.S. aero- 
space engineers and scientists. Therefore, it is impor- 
tant to understand the aerospace knowledge diffusion 
process itself and its implications at the individual, or- 
ganizational, national, and international levels. Exam- 
ined here is the role of STI in the academic aerospace 
community. 


160,636 


N91-25960/6/GAR PC A04/MF AO1 
National Aeronautics and Space Administration, 
Washington, DC. 





— to NASA News Releases and Speeches, 


Apr 90, 63p NAS 1.15:105011, NASA-TM-105011 


This issue of the Index to NASA News Releases and 
Speeches contains a listing of news releases distribut- 
ed by the Office of Public Affairs, NASA Headquarters, 
and a selected listing of speeches presented by mem- 
bers of the Headquarters staff during 1989. The index 
is arranged in six sections: Subject Index, Personal 
Names Index, News Release Number Index, Acces- 
-_ Number Index, and Speeches and News Re- 
leases. 


160,637 

N91-26112/3/GAR PC A09/MF A02 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Langley Aerospace Test Highlights, 1990. 

May 91, 184p NAS 1.15:104090, NASA-TM-104090 


The role of NASA-Langley is to perform basic and ap- 
plied research necessary for the advancement of aero- 
nautics and spaceflight, to generate new and ad- 
vanced concepts for the accomplishment of related 
national goals, and to provide research advice, tech- 
nological support, and assistance to other NASA in- 
stallations, other government agencies, and industry. 
Some of the significant tests are highlighted which 
were performed during 1990 in the NASA-Langley test 
facilities, a number of which are unique in the world. 
Both the broad range of the research and technology 
activities at NASA-Langley and the contributions of 
this work toward maintaining U.S. leadership in aero- 
nautics and space research are illustrated. Other high- 
lights of Langley research and technology for 1990 are 
described in Research and Technology 1990 Langley 
Research Center. 


160,638 

PBS1-214684/GAR PC A12/MF A03 
National Aeronautics and Space Administration, 
Washington, DC. Scientific and Technical Information 
Branch. 

Scientific and Technical Aerospace Reports 
(STAR). Volume 29. Number 7, April 8, 1991. 
Semimonthly rept. 

8 Apr 91, 253p 


Scientific and Technical Aerospace Reports (STAR) is 
issued twice a month and contains abstracts and in- 
dexes of meeting papers, conference proceedings, 
and unlimited distribution reports that have been 
added to the NASA Scientific and Technical Informa- 
tion Database during the preceding period. STAR sub- 
ject coverage includes all aerospace-related areas 
that will help NASA achieve its mission. Material is 
gathered from all over the world and includes signifi- 
cant input from many countries under exchange and 
access agreements. The indexes include: Subject 
Index; Personal Author Index; Corporate Source Index; 
— Number Index; Report/Accession Number 
ndex. 


160,639 

PB91-224022/GAR PC A04/MF A01 
External Affairs and International Trade Canada, 
Ottawa (Ontario). Arms Control and Disarmament Div. 
Satellites Harming Other Satellites. 

Occasional paper. 

P. C. Hughes. Jul 91, 63p ISBN-0-662-18863-2, 
ARMS CONTROL VERIFICATION OP-7 

Summary in French.Color illustrations reproduced in 
black and white. 


A —. is developed for assessing the harm that 
one satellite can do to another. A total of 29 modes are 
identified through which this harm can transpire, and 
the parameters and characteristics of each are ex- 
plained. An overall, quantitative index of harm can be 
calculated (with respect to a nominal target satellite) 
for any satellite. A detailed verification strategy for 
each of these harm modes is also worked out. Peace- 
ful space operations for the next 20-year period are 
surveyed and possible ambiguities noted. Confidence- 
building measures are also evaluated. The notion of 
‘keep-out zones’ is explored and traditional ideas for 
such zones are shown to be simplistic and unwork- 
able. A new, ‘free space’ keep-out zone is proposed. 
The technical means for verification of a keep-out 
zone treaty include the well-established practices of 
satellite tracking and orbit prediction. 


160,640 
TIB/A91-00952/GAR 


MBB/ERNO G.m.b.H., Bremen (Germany, F.R.). 

Nationales Mehrkoerpersystem-Programm fuer 
orbitale Systemdynamik. T. 1. Methodik, Dynamik, 
Regelung, Informatik. Voriaeufiger E t. 
(National multibody ‘2s program for orbital 
system diagnostics. 1. Methods, dynamics, 
control, inf Preliminary final report). 

K. Ebert, S. Graul, and R. Schwertassek. 27 May 88, 


149p 

Contracts BMFT 50RS8704, MBB/ERNO TN-OT211- 
045-1-88. 

In German. 


Definition, design and layout of new orbital systems re- 
quire, in addition to usua! subsystem analyses, to an 
increasing extent also an analysis under system tech- 
nological aspects to avoid any design incompatibilities 
and to harmonise the subsystems at an early stage. A 
partial problem involved is the provision of simulation 
programmes to permit simulation and analysis of 
system motion. Multibody systems are particularly 
powerful and indispensable tools for the simulation of 
non-linear mechanical systems. The documented 
study analyses whether existing programmes meet the 
requirements of space industry, for which space tasks 
there is a lack of simulation and analysis utilities and if 
the development of new programmes is justified in 
ternis of technology and economy. In conclusion, an 
attempt is made to estimate the effort for a new devel- 
opment, to identify milestones of a new development, 
and to establish a time frame for solving the identified 
tasks for compiling the programme. The preliminary 
final report consists of two volumes. The present 
Volume 1 covers the aspects of methods, dynamics, 
control and informatics. (orig./RHM). IB: FR 
4537(1).) (Copyright (c) 1991 by FIZ. Citation no. 
91:000952.) 


160,641 

TIB/A91-00953/GAR PC E09 
MBB/ERNO G.m.b.H., Bremen (Germany, F.R.). 
Nationales Mehrkoerpersystem-Programm fuer 
orbitale Systemdynamik. T. 2, Kapitel 7. Program- 
matik. Vorlaeufiger Endbericht. (National multi- 
body system program for orbital system diagnos- 
tics. Pt. 2, chapter 7. Programmatics. Preliminary 
final report). 

K. Ebert, S. Graul, and R. Schwertassek. 27 May 88, 


58p 

Contracts BMFT 50RS8704, MBB/ERNO TN-OT211- 
045-2/88. 

In German. 


Definition, design and layout of new orbital systems re- 
quire, in addition to usual subsystem analyses, to an 
increasing extent also an analysis under system tech- 
nological aspects to avoid any design incompatibilities 
and to harmonise the subsystems at an early stage. A 
partial problem involved is the provision of simulation 
programmes to permit simulation and analysis of 
system motion. Multibody systems are particularly 
powerful and indispensable tools for the simulation of 
non-linear mechanical systems. The documented 
study analyses whether existing programmes meet the 
requirements of space industry, for which space tasks 
there is a lack of simulation and analysis utilities and if 
the development of new programmes is justified in 
terms of technology and economy. In conclusion, an 
attempt is made to estimate the effort for a new devel- 
opment, to identify milestones of a new development, 
and to establish a time frame for mag the identified 
tasks for compiling the programme. The preliminary 
final report consists of two volumes. The present 
Volume 2 covers the aspect of programmatics. Ce 
RHM). (TIB: FR 4537(2).) (Copyright (c) 1991 by FIZ. 
Citation no. 91:000953.) 
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AD-A237 117/7/GAR PC A11/MF A03 
Federal Aviation Administration, Washington, DC. 
Office of Aviation Policy and Plans. 


160,645 


TRANSPORTATION 
Air Transportation 


(ieth Aviation Forecast Conference Proceedings 
Feb 91, 241p Rept no. FAA-APO-91-2 


On August 2, 1990, Iraq invaded Kuwait. With the re- 
sultant U.S. military build-up, the Civil Reserve Air Fleet 
(CRAF) program activated approximately 50 U.S. air 
carrier aircraft on August 17 for the first time since the 
program was instituted in fuel doubles, from fifty-five 
cents in July to one dollar and eleven cents in October. 
The U.S. airlines were unable to increase their operat- 
ing revenues to match the unanticipated jump in oper- 
ating expenses. As a result, many airlines found them- 
selves in financial difficulty. Continental Air Lines field 
for bankruptcy on December 3rd, with Pan American 
filing on January 8th. (In fact, ATA estimates an indus- 
try loss of over $2 billion in calendar 1990.) Depending 
on the length and severity of the current crisis, the 
much discussed, steady consolidation of the industry 
could be accelerated. 


160,643 


AD-A237 126/8/GAR PC A03/MF A01 
Federal Aviation Administration, Washington, DC. 
Office of Aviation Medicine. 
Flight Service Specialist Initial Qualifications 
Course: Content Validation of FAA Academy 
Course 50232. 

D. Broach. Apr 91, 20p Rept no. DOT/FAA/AM-91/4 


This study evaluates the content validity of the Initial 
Qualifications Course provided to flight service spe- 
cialists (FSS) by the FAA Academy. The purpose of 
FSS Initial Qualifications Course (FAA Academy 
course 50232) is to predict the student’s probability of 
attaining certification as a full performance level con- 
troller in field facilities. First, results of analyses of the 
FSS ition in automated flight service stations 
(AFSSs) are reviewed and summarized. Second, the 
linkage between job analysis and specifications of 
training content are described. Third, a content valida- 
tion study, using a panel of 16 full performance level 
specialists from field facilities, is described. The panel 
reviewed the graded, multiple-choice written examina- 
tions and a sample of graded laboratory simulations 
against the available job function descriptions and 
identified knowledges and skills required to perform 
those functions. The panel indicated whether a know!- 
edge or skill was represented or tested in the reviewed 
graded instrument. The proportion of —_ or 
skills represented by an instrument was then calculat- 
ed for each rater; the average of these proportions 
across raiers provided an overall index of the degree 
to which the knowledges and skills were represented 
in the graded instruments. A criterion of 70% coverage 
was selected as the evaluative benchmark. 


160,644 


AD-A237 206/8/GAR PC A04/MF A01 
John A. Volpe National Transportation Systems 
Center, Cambridge, MA. 

Use and Design of Flightcrew Checklists and 
Manuals. 

Final rept. Sep 88-Jan 90. 

J. W. Turner, and M. S. Huntley. Apr 91, 71p DOT/ 
FAA/AM-91/7 


A survey of aircraft checklists and flight manuals was 
conducted to identify impediments to their use and to 
determine if standards or guidelines for their design 
were needed. Information for this purpose was collect- 
ed through the review of checklists and manuals from 
six Part 121 and nine Part 135 carriers, review of NTSB 
and ASRS reports, analysis of an ALPA survey of air 
carrier pilots, and by direct observation in air carrier 
cockpits. The survey revealed that some checklists 
and manuals were difficult to locate and were poorly 

igned for use in the cockpit environment, the use of 
checklists by flight crews was not always well defined, 
the use of checklists interfered with other flight oper- 
ations, and flight operations often made it difficult to 
use checklists effectively. The report contains recom- 
mendations for the formatting and content of check- 
lists and manuals, their use by flight crews, and areas 
of research relevant to checklist design. 


160,645 

AD-A237 309/0/GAR PC A06/MF A02 
Federal Aviation Administration, Washington, DC. As- 
sociate Administrator for Airports. 
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Accomplishments under the Airport improvement 
Program: Fiscal Year 1990. 

Annual rept. no. 9. 

J. Hetsko. 1990, 107p Rept no. DOT/FAA/ARP-91-1 


The Airport and Airway Improvement Act of 1982 re- 
quires that the Secretary of Transportation submit an 
annual report to Congress describing the accomplish- 
ments of the Airport grant program. This report covers 
activities for the fiscal year ending tember 30, 
1990. A ‘Declaration of Policy’ section includes the fol- 
lowing: Safe operation of the airport and airway system 
will be given highest aviation priority; Continuation of 
airport and airway improvement programs and airports 
are required to meet current and projected growth of 
aviation and requirements of interstate commercial 
aviation, postal service, and national defense; Provi- 
sion of adequate navigation aids and = facilities, 
including reliever airports and reliever heliports; Instal- 
lation, operation and maintenance of precision ap- 
proach systems, vertical visual guidance systems, ap- 
proach light systems for primary runways and grooving 
or friction treatment of runways; and Airport construc- 
tion and improvement projects which increase capac- 
ity od — to accommodate passenger and cargo 
air : 


160,646 

N91-25100/9/GAR PC A19/MF A04 
Federal Aviation Administration Technical Center, At- 
lantic City, NJ. 

Nas Operational Test and Evaluation/Integration 
of the Maintenance Management System (Mms) 
Test Procedures. 

F. M. Bayne, C. Krouse, C. Bolling, E. Palka, and J. 
Pointkowski. Jun 91, 426p DOT/FAA/CT-TN90/63 


The Maintenance Management System (MMS) is an 
inte part of the Maintenance Processor Subsystem 
(MPS) which is a major component of the Remote 
Maintenance Monitoring System (RMMS). The RMMS 
provides the means for centralized eveneen and 
storage of maintenance-related data. The MMS is the 
major tool for managing the maintenance and oper- 
ations functions of National Airspace System (NAS) fa- 
cilities and equipment. The NAS Operational Test and 
Evaluation (OT and E)/Iintegration of the MMS Test 
Procedures are given. The test location, test schedule, 
manning and r: nsibilities, test configurations, test 
assumptions and interdependencies, and test oper- 
ational instructions are defined. The NAS OT and E/ 
ation of the MMS Test Procedures was devel- 

° to validate the Phase 1 functions of the MMS. 
PI 1 includes Periodic Maintenance/Certification 
| tere Scheduling, Report Generation, Facility/ 
ervice/Equipment Profiles (FSEP), Logging, and Ad- 
ministration, t ith interfaces to the Interim 
Monitor and Control Software (IMCS), TRANSFER/ 
MAIL application of Tandem Computers Incorporated, 
and the National Airspace Performance Reporting 
System (NAPRS). ACN-230 personnel will conduct the 
NAS OT and E/Integration of the MMS on the ACN- 
230 MPS located at the Federal Aviation Administra- 
tion (FAA) Technical Center, Atlantic City International 
Ai New Jersey. The MMS versions to be tested 
will be A03, A03.01, A03.1, and A03.2. The MMS per- 
formance requirements will not be verified during this 
test effort but will be verified during the MPS Perform- 
_ Test, as outlined in the MPS Performance Test 

jan. 


160,647 

N91-25101/7/GAR PC A08/MF A02 
Federal Aviation Administration Technical Center, At- 
lantic City, NJ. 

Nas Operational Test and Evaluation/Integration 
adh — Management System (Mms) 
F. M. Bayne, C. Krouse, C. Bolling, E. Palka, and J. 
Pointkowski. Jun 91, 156p DOT/FAA/CT-TN90/27 


The results of the National Airspace System (NAS) 
Operational Test and Evaluation (OT and E)/Integra- 
tion of the Maintenance Management System (MMS) 
conducted by ACN-230 on the ACN-230 Maintenance 
Processor Subsystem (MPS) located at the Federal 
Aviation Administration Technical Center. The MMS 
versions tested were A03, A03.01, A03.1, and A03.2. 
ACN-230 identified two — exceptions and a 
number of minor exceptions during testing of version 
A03 and A03.01. ACN-230 reported these exceptions 
to the Maintenance Automation Software Program via 
a letter of findings. ACN-230 retested these excep- 
tions during testing of version A03.2. The two major 
exceptions were found to have been corrected. ACN- 
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230 concludes that the MMS satisfies the require- 
ments specified in NAS-SS-1000 and the MMS Soft- 
ware Requirements Specification (SRS) and recom- 
mends that the MMS be deployed for field use. 


160,648 
N91-25152/0/GAR PC A03/MF A01 
Federal Aviation Administration Technical Center, At- 


yin City, NJ. - nied 
— Capacity and Delay Ana 
D. Baart, 


. Monk, and M. L. Schweiker. Apr 91, 19p 
DOT/FAA/CT-TN91/18 


The benefits achievable in terms of reduced delay and 
capacity gained at several major airports if products of 
the Wake Vortex Program were implemented resulti 

in reduced intrail separation standards is addre: q 
These theoretical ition standards were devel- 
oped from products of the Wake Vortex Program and 
were used in a simulation of runway ations at John 


oper: 

F. Ken (JFK), Boston (BOS), and St. Louis (STL) 

irports. ese = include Vortex Advisory 
tem . (VAS), 


ait 

Ss lake Vortex Avoidance System 
(WAS), Wake Vortex Detection/Monitoring System. 
In addition to site specific airports, generic runway con- 
figurations were explored as a means of grouping 
many airports with similar configurations. The esti- 
mates derived include delay time saved in dollars per 
day and capacity gained in operations per hour for 
each airport evaluated. Considerable benefits to the 
airlines and the economy could be achieved if these 
wake vortex products were implemented resulting in 
reduced separation standards. 


160,649 

N91-25153/8/GAR PC A04/MF A01 
Federal Aviation Administration Technical Center, At- 
lantic City, NJ. 

Demonstration Precision Runway Monitor (Prm) 
Proof cf Performance Test Resu' 

C. Dudas, and R. Astillero. Jul 91, 52p DOT/FAA/ 
CT-TN91/3 


Summarized here is the Federal Aviation Administra- 
tion’s participation in the Demonstration Precision 
Runway Monitor (Demo PRM) Proof of Performance 
(POP) test program throughout the early summer of 
1990. The system was designed to demonstrate the 
feasibility of providing faster and more accurate sur- 
veillance of aircraft on instrument landing approaches. 
The system incorporates high resolution displays with 
specific blunder alarms. The system utilizes a phased 
array antenna to enable faster update rates than the 
current rotating antennas. It is hoped that a system 
with these capabilities will allow an increase in airport 
runway capacity by allowing simultaneous, independ- 
ent Instrument Flight Rule (IFR) approaches to parallel 
runways with less than 4300 feet of separation. The 
results of the test plan are given. 


160,650 
N91-25154/6/GAR PC A07/MF A02 
Federal Aviation Administration, Cambridge, MA. 

in Methodo! or Airport Pavement Analy- 
sis and Design. Volume 1: State of the ART. 
Final Report, Jan. 1989 - Jan. 1990. 
J. P. Zaniewski. Jun 91, 1837p DOT/FAA/RD-91/15- 
V-1, DOT-VNTSC-FA1J1-91-7-V-1 


An assessment of the state of the art of airport pave- 
ment analysis and design is presented. The objective 
is to identify those areas in current airport pavement 
analysis methodology that need to be substantially im- 
proved from the perspective of airport pavement 
design and management needs. The foundations of 
current design practice are examined with emphasis 
on the last twenty years of research and advancement 
in the area of pavement response prediction and cross 
section/layer thickness design. A review is presented 
of empirical methods of design for rigid and flexible 
pavement design, and quasi-mechanistic analyses 
that are based on layered-elastic theory or finite ele- 
ment methods. Weakness of current methods as ap- 
plied to airport operational needs are discussed. A ra- 
tional argument is presented for developing a unified 
pavement analysis and design procedure that can be 
used for pavements of any material type and that are 
based on mathematical formulations of the actual 
stress/ _ response processes in airport pavement 
materials. 


160,651 

N91-25628/9/GAR PC A07/MF A02 
Federal Aviation Administration Technical Center, At- 
lantic City, NJ. 


NAS Operational Test and Evaluation (OT/E)/Inte- 
gration of the Interim Monitor and Control Soft- 
ware (IMCS) Test Procedures. 

R. Vansuetendael. Jun 91, 136p DOT/FAA/CT- 
TN90/43 


The procedures used for the National Airspace System 
(NAS) Operational Test and Evaluation (OT and E)/ 
Integration of the Interim Monitor and Control Software 
(IMCS). As test director, ACN-230 conducted NAS OT 
and E integration testing at the FAA Technical Center. 
The — of the test is to verify that the IMCS ver- 
sion PCB0O703 functions properly in an integrated 
Maintenance piney yma System (MMS)/IMSC envi- 
ronment, and that all applicable NAS requirements are 
fulfilled. 


160,652 
PB91-176040/GAR PC A05/MF A01 
— Transportation Safety Board, Washington, 


Annual Review of Aircraft Accident Data. U.S. Air 
Carrier Operations Calendar Year 1988. 

18 Apr 91, 78p NTSB/ARC-91/01 

See also report for 1987, PB91-119693. 


The publication presents the record of aviation acci- 
dents involving revenue operations of U.S. Air Carriers 
including Commuter Air Carriers and On Demand Air 
Taxis for calendar year 1988. The report is divided into 
three major sections according to the federal regula- 
tions under which the flight was conducted - 14 CFR 
121, 125, 127, Scheduled 14 CFR 135, or Nonsched- 
uled 14 CFR 135. In each section of the report tables 
are presented to describe the losses and characteris- 
tics of 1988 accidents to enable comparison with prior 
years. 


160,653 

PB91-196956/GAR PC A06/MF A02 
Executive Resource Associates, Inc., Arlington, VA. 
General Aviation Pilot and Aircraft Activity Survey. 
Calendar Year 1990. 

Triannual rept. 

1991, 111p 

Contract DTFA01-88-Y-01026 . 
See also AD-A161 665. Prepared in cooperation with 
Adsystech, Inc., Silver a Sponsored by Fed- 
eral Aviation Administration, Washington, DC. Office of 
Management Systems. 


The report provides a summary and analysis of the 
data collected in the 1990 General Aviation Pilot and 
Aircraft Activity Survey. The survey was conducted at a 
random sample of general aviation airports across the 
nation during the months of June, July, August, and 
September 1990 by the Federal Aviation Administra- 
tion with the assistance of the Civil Air Patrol. The 
survey data provide information regarding the magni- 
tude and characteristics of general aviation including: 
type and source of weather information services, trip 
length in time and distance, and pilot age and certifica- 
tion. Estimates are made of total 1990 general aviation 
operations, fuel consumption and aircraft miles flown. 


160,654 

PB91-222232/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Bayesian Track Initiation by Time-Reversion of 
T qe Models. 

R. A. Hogendoom, and H. A. P. Blom. 30 Jan 89, 
12p NLR-TP-89043-U 

Presented at the 1989 IEEE International Conference 
on Control and Applications, ICCON89, Jerusalem, 
April 3-6, 1989. 


The theory of Bayesian track initiation for multiple ob- 
jects without a priori identification is well developed. To 
end up with a practically acceptable combinatorial 
complexity the theory requires the use of appropriate 
hypotheses reduction techniques. Unfortunately, in 
cases of high false measurement densities, the re- 
quired hypothesis reduction is such drastic that initially 
weak correct tracks are deleted before they can grow 
strong while initially strong false tracks survive too 
long. The actual result is that probabilistic track initi- 
ation is too much occupied with past measurements 
and too little with more recent measurements. To 
remedy this situation, the authors exploit the theory of 
time-reversion of a Gauss-Markov process to the track 
initiation problem. In combination with drastic hypoth- 
eses reduction, it yields a probabilistic track initiation 
which is mainly occupied with the most recent meas- 





urements. The effectiveness of this reverse-time ap- 
proach has been verified by experiments. 


160,655 
PB91-910403/GAR PC A06/MF A02 
oe Transportation Safety Board, Washington, 


Aircraft Accident Report - Runway Collision of 
Eastern Airlines Boeing 727, Flight 111 and EPPS 
Air Service King Air A100, Atlanta 
Hartsfield International Airport, Atlanta, Georgia, 
January 18, 1990. 

29 May 91, 101p NTSB/AAR-91/03 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100 U.S., Canada, 
and Mexico; all others $200). Single copies also avail- 
able in paper copy or microfiche. 


The report explains the runway collision of an Eastern 
Airlines Boeing 727 with an Epps Air Service Beech- 
craft at the Hartsfield International Airport, Atlanta, 
Georgia, on January 18, 1990. The safety issues dis- 
cussed in the report are air traffic controller proce- 
dures, conspicuity of airplane lighting, the ‘see and 
avoid’ concept, and equipment and systems to prevent 
runway incursions. Safety recommendations concern- 
ing these issues were made to the Federal Aviation 
Administration. 


160,656 

TIB/B91-00948/GAR PC E09 

Deutsche Forschungs- und Versuchsanstalt fuer Luft- 

und Raumfahrt e.V., Cologne (Germany, F.R.). 

Flughafen- und umsimulationsmodell 

SIMMOD der FAA. Funktionen, Beispiele und Er- 

———. (Airport and airspace simulation model 

aeaeen of the FAA. Features, examples and expe- 
lences). 

F. Knabe. 1991, 23p Rept no. DLR-Mitt.--91-01 

In German. With 9 figs., 1 tab. 


The Institute for Flight Guidance of the German Aero- 
space Research Establishment uses the Airport and 
Airspace Simulation Model SIMMOD of the Federal 
Aviation Administration during a study on refinements 
to increase the capacity of Frankfurt airport. The report 
describes the environment, in which the software 
package is operated, the structure and the features of 
SIMMOD and gives some personal viewpoints from 
the work with SIMMOD. (orig.). (TIB: RN 278(91-01).) 
(Copyright (c) 1991 by FIZ. Citation no. 91:000948.) 


160,657 

TIB/B91-00956/GAR PC E09 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Cologne (Germany, F.R.). 
Auswirkungen von unterschiedlichen Sequencing- 
Strategien auf die t von Flughaefen. (Ef- 
fects of different sequencing strategies on the ca- 
pacity of ai > 

|. Gerdes. 1990, 25p Rept no. DLR-Mitt.--90-18 

In German. With 4 figs., 4 tabs., 9 refs. 


Analytical models for the uencing problem of a 
single runway are developed. The runway capacity of 
the models is computed for various input data and a 
sequence length ranging from 2 to 10 aircraft. The re- 
sults are discussed. Connections between the theoret- 
ical models and the planning system COMPAS which 
includes an algorithm for the planning of sequences 
are shown. (orig.). (TIB: RN 278(90-18).) (Copyright (c) 
1991 by FIZ. Citation no. 91:000956.) 
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160,658 
N91-25762/6/GAR 
(Order as N91-25755/0/GAR, PC — 
04) 


Leeds Univ. (England). 

Current GPS/GLONASS Time Reference and UTC. 
P. Daly. May 90, 9p 

In JPL, the 22nd Annual Precise Time and Time Inter- 
val (PTT) Applications and Planning Meeting p 87-95. 


The world’s two global satellite navigation systems, 
GPS and GLONASS, will both become operational 
during the early 1990's. Each will offer, independently 
of the other, precise location and time transfer continu- 
ously anywhere in the world and indeed in space itself. 


Many potential users, in particular the civil aviation 
community, are keenly interested in a joint GPS/ 
GLONASS operation since it would offer substantial 
advantages in defining and maintaining the integrity of 
the mya aid. The question arises of compatibility 
of GPS/GLONASS from the point of view of satellite 
on-board clocks, their system references, their nation- 
al standards and ultimately UTC. Results are present- 
ed on the characterization of GLONASS system and 
spacecraft clocks as compared to their Navstar GPS 
counterparts. 


160,659 
N91-25801/2/GAR 
(Order as N91-25755/0/GAR, PC — 


saeee Corp., Los Angeles, CA. 

GPS posite Clock Software Performance. 

A. L. Satin, W. A. Feess, H. F. Fliegel, and C. H. 

Yi . May 90, 17p 

In JPL, the 22nd Annual Precise Time and Time Inter- 
> ide Applications and Planning Meeting p 529- 


poe yl software for ensembling all the space vehi- 
cle (SV) and ae clocks of the Global Positioning 
Systems (GPS) was implemented at the Master Con- 
trol Station (MCS) on 17 June 1990. Improved GPS 
time stability and steering control are predicted. The 
perceptions of both Air Force and outside users are 
assessed. Current performance is compared with the- 
oretical predictions. 


160,660 
N91-25803/8/GAR 
(Order as N91-25755/0/GAR, PC pe 


Austron, Inc., Austin, TX. 
GPS/LORAN-C Interoperability for Time and Fre- 
ications: A Survey of the Times of Ar- 
LORAN-C Transmissions Via GPS Common 
Mode/Common View Satellite Observations. 
B. Penrod, R. Funderburk, and P. Dana. May 90, 16p 
In JPL, the 22nd Annual Precise Time and Time Inter- 
ta Applications and Planning Meeting p 559- 


The results from this survey clearly indicate that the 
Global Positioning System (Gps) time transfer capabil- 
ity is superior to that of the Loran-C system for abso- 
lute timing accuracy, and that even with the most care- 
ful calibration of the Loran-C receiver delay and propa- 
gation path, inexplicable time of arrival (TOA) biases 
remain which are larger than the variations across all 
of the transmitters. Much more data covering years 
would be needed to show that these biases were 
stable enough to be removed with a one time site cali- 
bration. The synchronization of the transmissions is 
excellent, all showing low parts in 10(exp 13) offsets 
versus the United States Naval Observatory (USNO) 
master clock. With the exception of the Searchlight 
transmitter, all of the transmissions exhibit timing stabi- 
lities over the entire period of less than 300 ns RMS 
which is at the observed levels of GPS under selective 
availability (SA). The Loran-C phase instabilities take 
lace over a much greater time interval than those 
ing forced onto the GPS signals under SA, providing 
for better medium to short term frequency stability. 
Data show that all but the most distant transmitters 
offer better than three parts in 10(exp 11) stability at 
this et. It is in the frequency control area 
where GPS/Loran-C interoperation will offer some 
synergistic advantages over GPS alone under SA. 


160,661 
N91-25805/3/GAR 
(Order as N91-25755/0/GAR, PC cn 


Politecnico di Torino (Italy). 

Recent Developments of LORAN-C in Europe. 

S. Leschiutta, and E. Rubiola. May 90, 15p 

In JPL, the 22nd Annual Precise Time and Time Inter- 
| a Applications and Planning Meeting p 583- 


Even if recent developments, both technical and politi- 
cal, are affecting the satellite Global Positioning 
System (GPS) and GLONASS navigation systems, 
alone, in conjunction, or with a possible civilian overlay 
via INMARSAT or other satellites, time has proven that 
Loran-C can still be a viable solution for many prob- 
lems. The aims here are twofold, to present a pano- 
rama of the most recent developments in the world 
and mostly in Europe, and to consider some technical 
aspects of two problems regarding the Mediterranean 
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in is based on four stations, two in 
one in Turkey. The fate of the 
is known, in the sense that this sta- 


maining stations. Consequently pri 
solved to assure at least the coverage of Italy and 
of the eastern Mediterranean Sea. 


PC A06/MF A02 
100! Delft (Netherlands). Faculty 
ing. 


GPS: Satelite Orbits and Atmospheric Effects. 
C. D. de Jong. Feb 91, 117p REPT-91-1 


The report deals with two important error sources af- 
fecting precise position determination with the Global 
Positioning System (GPS): satellite orbits and the at- 
mosphere. In the chapter on satellite orbits the follow- 
pe Nye ah i ; The accelerations acting on 
GPS satellites; Numerical methods to int } 

equations of motion; Estimation of orbital dynamic 
Cocclfcally deals with the effects n olctomag netic 

i Is wi ects on e 

distance + Demeter to satellites caused by the at- 
mosphere. The following topics are discussed: Signal 
path bending; Effects caused by the neutral atmos- 
phere; lonospheric effects; Modelling of atmospheric 
effects; Estimation of a’ i ters. Both 
chapters can be read independently from each other. 
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160,663 
DE91014011/GAR PC A03/MF A01 
ine National Lab., IL. 

E of g discontinuities on magnetic 
levitation and 
T. D. Rossing, R. Korte, and J. R. Hull. 1991, 23p 
ANL/CP-71981, CONF-910608-5 
Contract W-31109-ENG-38 

i netic materials (MMM/IN- 


Joint inetism and 

TERMAG) conference (5th), Pittsburgh, PA (USA), 18- 
21 Jun 1991. Sponsored by Department of Energy, 
Washington, DC. 


Transients in the lift and drag forces on a NdFeB per- 
manent magnet were observed as the magnet passed 
over various discontinuities in a rotating aluminum disk 
at velocities of 4 to 25 m/s. For full cuts in the disk, the 
amplitude of the lift and drag transients and the wave- 
form of the drag transient depend on the width, and the 
amplitudes are much larger than for partial cuts. The 
use of a backii ~“y to join two cut segments is inef- 
fective. 2 refs., S. 
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160,664 

faepon Seelom. Toit PC A05/MF A01 
Nippon Steel Corp., 10. 

Seitetsu K No. 340, January 1991. (Special 
Issue on Steel Pipe and Tubes). 

c1991, 87p 

Text in Japanese with English abstracts. See also 
PB91-213256, PB91-213264 and PB91-150672.Por- 
tions of this document are not fully legible. 

Contents: Development of Light-weight Steel Drill Pipe 
ND-165LW; Sour Service Diameter Line Pipe 
Having Excellent Weldability and Sulphide Stress Cor- 
rosion Cracking Resistance; Development of X80 
Grade Large-Diameter Line Pipe; Development of 
High-Strength Ferritic Steel NF616 for Boiler Tubes; 
Development of New Austenitic Stainless Steel Having 
Excellent Hot Corrosion Resistance for Boiler Tubes; 


ing Clad Materials with Super-Alloy ; 

ment of ERW Tube for High-Pressure Cylinders--De- 
velopment of Method of Pipe with Drawing 
for an Improvement of Fatigue Property under Internal 
Pressure; Development of Externally Protective 
Coated Steel Pipe Suitable for Pipe Jacking Method; 
Finite Element Analysis of Collapse Strength and Burst 
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Strength of C-Il Pipe; Development of Technique for 
Measurement of Gripping Stress of CRA Lined Bime- 
tallic Pipe by Means of Elastic Waves; Extrapolationfor 
Creep-Rupture Strength by Nonlinear Programming; 
Influence of Mechanical inhomogeneity on Brittle 
Fracture Initiation Characteristic. 


160,665 
PB91-213256/GAR 
(Order as PB91-213249/GAR, PC A05/MF 


A01) 
Nippon Steel Corp., Tokyo. 
Sour Service Large-Diameter Line Pipe Having Ex- 
cellent Weldability and Sulphide Stress Corrosion 
Cracking Resistance. 
M. Yamaguchi, Y. Ogata, H. Tamehiro, H. Akazaki, 
and Y. Kawada. c1991, 10p 
Text in Japanese. 
Included in Seitetsu Kenkyu, n340 p7-15 Jan 91. 


Sour service UOE line pipe for which the hardness of 
field welded joint can be greatly reduced has been de- 
veloped. In the production of steel plate for this pipe, 
accelerated cooling after controlled rolling is employed 
to provide additional strengthening, thus greatly reduc- 
ing the carbon content, carbon equivalent, and Pcm. 
For the submerged-arc welding process, a new low- 
oxygen type flux and a new welding wire have been 
developed. As the composition of weld metal can be 
controlled to a narrow range by using these new weld- 
ing materials, low hardenability and high toughness 
can be achieved at the same time. The application of 
this technique to the mass production of offshore line 
pipe for the North Sea has achieved good results. 


160,666 

PB91-219907/GAR PC A14/MF A03 
Department of Transportation, Washington, DC. Re- 
search and Special Programs Administration. 
Guidance Manual for Operators of Small Gas Sys- 
tems (Revised). 

Feb 91, 305p 


The U.S. Department of Transportation promotes the 
safe transportation by pipeline of natural gas, liquefied 
natural gas, and hazardous liquids. Evidence of our 
commitment to safety is this guidance manual for oper- 
ators of small gas systems. The manual was devel- 
oped to provide a broad and general overview of your 
compliance responsibilities under federal pipeline 
safety regulations. It has been designed for the non- 
technically trained person who operates a master 
meter system, a liquefied petroleum gas (LP-Gas) 
system with 10 or more customers, a small municipal 
system, or a small independent system. 


Railroad Transportation 


160,667 
DE91013667/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Light weight, high field, stable, superconducting 
magnets for advanced transportation systems. 

M. S. Lubell, L. Dresner, W. J. Kenney, J. W. Lue, 
and J. N. Luton. 1991, 18p CONF-9105133-1 
Contract AC05-840R21400 

Technological issues of superconducting maglev 
transportation, Upton, NY (USA), 23-24 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


Although the —_ may be the most expensive 
component of a MAGLEV system, the importance of a 
Suitable magnet system should not be underestimated. 
The reliability of operation of MAGLEV depends on the 
superconducting magnets performing to their specifi- 
cations in a reliable manner (i.e., without training or 
quenching). Besides reliability the magnets should 
produce high field, be sufficiently stable to withstand 
reasonable perturbations, be light weight, be protected 
in the event of a quench, and be economical (although 
performance should outweigh cost). We propose to 
develop superconducting magnets that have these 
features. Our magnet designs are based on internally 
cooled, cable-in-conduit superconductor with Polymer 
Matrix Composites (PMC) as the structural reinforce- 
ment. Although the initial work is with metallic super- 
conductors such as NbTi, the processes being devel- 
oped will be applicable to the High Temperature Ce- 
ramic Superconductors when they become suitable for 
magnet applications. 
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160,668 
PB91-213173/GAR PC A05/MF A01 
Toshiba Corp., Tokyo (Japan). 

Toshiba Review, Vol. 46, No. 1, 1991. Special 
Issues: Financial Information Systems and Equip- 
ment/Automatic Fare Collection Equipment and 
Systems for Railways. 

c1991, 86p 

Text in Japanese with English abstracts. See also 
PB91-213181 through PB91-213207 and PB91- 
166876.Portions of this document are not fully legible. 
Color illustrations reproduced in black and white. 


Contents: Financial Information Systems and Equip- 
ment; Automatic Fare Collection Equipment and Sys- 
tems for Railways; Development of UV/Ozone Asher; 
High-Reliability Mechanism of Intellectual Distributed 
Processing System--Application to Train Traffic Con- 
trol System; Reflective-Type Black and White M-ST 
LCD; Production of High-Density and High-Accuracy 
Sintered Parts; Adhesion of Diamond Film to Sub- 
strate. 


160,669 

PB91-222653/GAR PC A03/MF A01 
National Inst. of Standards and Technology (MSEL), 
Boulder, CO. Materials Reliability Div. 

Residual Stress Detection in Railroad Wheels: An 
Ultrasonic System oe EMATs. Report No. 23. 
Final rept. Sep 85-Dec 90. 

R. E. Schramm, A. V. Clark, D. V. Mitrakovic, S. R. 
— and T. J. McGuire. May 91, 47p NISTIR- 


Contract DTFR-53-89-X-00018 

See also PB91-222661. Sponsored by Federal Rail- 
road Administration, Washington, DC. Office of Re- 
search and Development. 


The report covers research performed by the National 
Institute of Standards and Technology for the Federal 
Railroad Administration. The report covers a project by 
the Materials Reliability Division (formerly the Fracture 
and Deformation Division) to develop and build a 
system to detect and measure residual stress in the 
rims of railroad wheeis. Acoustic birefringence is the 
underlying principle of operation. This is a measure of 
the relative difference in the propagation times of two 
shear waves polarized in radial and circumferential di- 
rections. Measurements employ an EMAT (electro- 
magnetic-acoustic transducer) as an ultrasonic probe. 
This type of transducer requires little or no surface 
preparation and no acoustic couplant. The system op- 
erates in a pulse-echo mode. A short burst of shear 
horizontal waves travels through the rim thickness. 
The rotation of the EMAT determines the orientation of 
the polarization vector, radial or circumferential. Pre- 
cise timing of echoes in both directions reveals the 
degree of birefringence. Changes are due to both 
stress state and metallurgical texture. Initial tests indi- 
cate it may be possible to separate these two. 


160,670 

PB91-222661/GAR PC A04/MF A01 
National Inst. of Standards and Technology (MSEL), 
Boulder, CO. Materials Reliability Div. 

Tread Crack Detection in Railroad Wheels: An UI- 
trasonic System Using EMATs. Report No. 22. 

Final rept. Sep 85-Dec 90. 

R. E. Schramm, A. V. Clark, D. V. Mitrakovic, Y. 
Cohen, and P. J. Schull. May 91, 69p NISTIR-3967 
Contract DTFR-53-89-X-00018 

See also PB91-222653. Sponsored by Federal Rail- 
road Administration, Washington, DC. Office of Re- 
search and Development. 


The report covers research a ap by the National 
Institute of Standards and ey (NIST) for the 
Federal Railroad Administration (FRA). The report 
covers a project by the Materials Reliability Division 
(formerly the Fracture and Deformation Division) to de- 
velop and build an ultrasonic system to detect crack- 
type flaws in the tread of railroad wheels. To achieve 
fully automatic operation, the sensor is built into the rail 
so testing occurs as the train rolls past. Signal analysis 
takes place in real time. The ultrasonic probe is an 
EMAT (electromagnetic-acoustic transducer). As con- 
figured here, the EMAT has a small footprint, and, due 
to its principle of operation, it does not require any 
acoustic couplant. The system operates in a pitch- 
catch mode. A short burst of Rayleigh (surface) waves 
travels around the wheel tread, and an echo indicates 
a flaw’s presence and size. Testing was performed on 
both a short track in the NIST laboratory and the full- 
scale facilities of the Transportation Test Center (TTC) 


in Pueblo, Colorado. The report documents the design, 
construction, and testing of the system. It is also to 
serve as an operational guide for the equipment being 
delivered to the FRA. 


160,671 

TIB/B91-01013/GAR PC E14 
Asea Brown Boveri A.G., Mannheim (Germany, F.R.). 
Entwicklung, Bau und Erprobung eines fortgesch- 
rittenen Drehstromantriebssystems fuer eine Lo- 
komotive mit GTO-Wechselrichtern und neuen 
Drehstromasynchron-Fahrmotoren. Schliussber- 
icht. (Development, construction and testing of an 
advanced por age —gs propulsion system for a lo- 
comotive with GTO inverted rectifiers and new 
— asynchronous travelling motors. Final 
report). 

18 Jul 90, 174p 

Contract BMFT TV 8511 

In German. 

TIB: FR 4394. 


From the development project resulted the drive 
system with the 13 SG 10 power converter compo- 
nents, the 12 VW 01 control unit, protection 12 VS 01 
and travelling motor QD 345-6. The system is in appli- 
cation on four locomotives of construction series 1003 
of the RAG at this time. The successful trial operation 
has shown that the development objective was 
achieved so that the compiled experiences can be 
used for configuration of future locomotives with three- 
phase drive engineering. The power converter of the 
13 SG 10 type comprises the traction converter, the 
brake positioner, stand-by converter, as well as the 
complete cooling system. The relevant control unit 
with the 12 VW 01 type designation was planned as a 
constituent of the MICAS traffic control system, equal- 
ly the protective device ofthe 12 VS 01 type. All com- 
ponents are described individually. (orig.). (Copyright 
(c) 1991 by FIZ. Citation no. 91:001013.) 
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DE91013430/GAR PC A06/MF A02 
Urban Consortium for Technology Initiatives, Washing- 
ton, DC. Energy Task Force. 

Fleet assessment for opportunities to effectively 
deploy light — alternative fuel vehicles. 

May 90, 109p DOE/IR/05106-T135 

Contract FG02-781R05106 

Sponsored by Department of Energy, Washington, DC. 


The City of Detroit conducted an initial program to 
assess the potential for substitution of vehicles cur- 
rently in operation with alternative fuel vehicles. A key 
task involved the. development of an operating profile 
of the participant light truck and van fleets involved in 
the study. To do this a survey of operators of light duty 
trucks and vans within the project participant fleets 
was conducted. These survey results were analyzed to 
define the potential for substitution of conventional ve- 
hicles with alternate fuel vehicles with alternate fuel 
vehicles and to identify candidates for participation in 
the Mini-Demonstration portion of the project. The test 
program involved the deployment of an electric van 
(two GM Griffon Electric Vans provided by Detroit 
Edison) at seven Mini-Demonstration sites for a period 
of four weeks each for test and evaluation. The Tech- 
nical Work Group then analyzed vehicle performance 
data and used a questionnaire to obtain impressions 
and attitudes of the users toward the acceptability of 
the electric van. The Technical Work Group G 
and Management Assessment Group (MAG) then pre- 
pared recommendations and an implementation plan 
to develop further information aimed toward eventual 
expand deployment of alternative fuel vehicles 
within project participant light duty fleets. The MAG 
concluded that the study had been beneficial in col- 
lecting and developing important quantitative informa- 
tion, introducing a set of public fleet managers to alter- 
native fuel vehicle opportunities and features, and had 
provided specific experience with the Griffon van 
which provided some indications of requirements in 
such vehicles if they are to be a normal part of public 
fleet operations. These included the need for some in- 
crease of the mileage range of the Griffon, an improve- 
ment in the ride and handling of the Griffon, and sever- 
al “minor” difficulties experienced with malfunctioning 





or inconvenient characteristics of the Griffon equip- 
ment. 25 figs., 1 tab. 


160,673 

DE91013446/GAR PC A08/MF A02 
Urban Consortium for Technology Initiatives, Washing- 
ton, DC. Energy Task Force. 

Feasibility study of transportation management 
strategies in the Popiar Corridor, Memphis, Ten- 


nessee. 
D. Siniard. Feb 90, 151p DOE/IR/05106-T151 
Contract FG02-781R05106 

Sponsored by Department of Energy, Washington, DC. 


This report documents the development and imple- 
mentation of various transportation management strat- 
egies aimed at alleviating traffic congestion problems 
in the Poplar Corridor, a major transportation corridor 
located in a rapidly growing suburban area of Mem- 
phis, Tennessee. The project provided the opportunity 
for local governments to work with the private sector in 
a joint venture to address traffic congestion problems 
and to promote more efficient use of the area’s trans- 
portation network. The project was carried out by the 
staff of Memphis Area Rideshare, a joint city/county 
agency which provides transit information and free 
carpool/vanpool computer matching services to area 
commuters. Public sector participants in the planning 
process included transportation and land use planners 
from the Office of Planning and Development, city traf- 
fic engineers, and representatives from the Memphis 
Area Transit Authority (MATA). Private sector input 
came from major developers and employers in the 
Hi ga Corridor and from officials of schools located in 
e area. 


160,674 
PB91-193524/GAR PC A04/MF A01 
Minnesota Dept. of Transportation, Maplewood. Mate- 
rials and Research Lab. 
Transportation Research. 1990 Annual Report 
yey: Department of Transportation). 

. Isberg. 1991, 52p 


The purpose of the report is to provide the reader with 
a general level of understanding of the transportation 
research activities of the Minnesota Department of 
Transportation (Mn/DOT). Included are brief descrip- 
tions of the programs and projects administered by the 
Department, the organization which carries out the re- 
search functions and the current program budget. 


160,675 

PBS1-196865/GAR PC A05/MF A01 
Federal Highway Administration, McLean, VA. Office 
of Safety and Traffic Operations Research and Devel- 


ow 

- af me to Positive Guidance (3rd Edition). 
inal rept. 

H. Lunenfeld, and G. J. Alexander. Sep 90, 95p 

FHWA/SA-90/017 

See also PB83-161794. 


The 3rd Edition of the Users’ Guide to Positive Guid- 
ance presents an updated and streamlined version of 
the Positive Guidance procedure. It consists of three 
parts. Part | provides background information, de- 
scribes the Positive Guidance concept, and discusses 
basic concepts underlying the procedure. Part II pro- 
vides an overview of the Positive Guidance procedure 
and describes the office review, the improvement de- 
velopment phase, and evaluation. Part Ill details the 
revised Positive Guidance diagnostic procedure. In the 
3rd Edition, the procedure has been augmented by 8 
checklists to aid in the problem diagnosis process. The 
Rural Case Study from the 1st and 2nd Editions is used 
to illustrate the application of the following checklists: 
(1) Site Definition; (2) Problem Description; (3) Hazard 
Identification; (4) Hazard Visibility Assessment; (5) Ex- 
pectancy Violation Determination; (6) Information Load 
Analysis; (7) Information Needs Assessment; and (8) 
Current Information Systems Analysis. 


160,676 
PB91-198309/GAR PC A03/MF A01 
New Mexico Univ., Albuquerque. Dept. of Civil Engi- 


neering. 

Relationship between V/C Ratios and Accident 
Rates. 

Final rept. 

J. W. Hall, and O. J. Pendleton. Jun 89, 28p CE- 
80(89), FHWA/HPR/NM-88-02 

Sponsored by Federal Highway Adminisiration, Santa 
Fe, NM. New Mexico Div., and New Mexico State High- 
way and Transportation Dept., Santa Fe. 


The project sought to establish if there is a relationship 
between accident rates and volume to capacity ratios 
on rural highways. The data base for the study consist- 
ed of traffic volume data frorn 44 permanent count sta- 
tions and traffic accident data in the vicinity of these 
stations. The study found that the highest accident 
rates occurred at nighttime during hours with the 
lowest traffic volumes. As volumes increased, up to V/ 
C ratios of approximately 0.2, accident rates tended to 
decrease. The major component of the hourly variation 
was found to be the much higher single vehicle acci- 
dent rates at night. The sites studied in the project did 
not have sufficiently high traffic volumes to permit an 
examination of the full range of V/C ratios. Preliminary 
studies of several urban intersections and sections of 
urban freeways suggest that accident rates may begin 
to increase when the V/C ratios exceed 0.7. 


160,677 

PBS1-198804/GAR PC A03/MF A01 

New York State Dept. of Transportation, Albany. Engi- 

neering Research and Development Bureau. 

Evaluation of a Culvert-End Safety Grate. 

Research rept. (Final). 

4 io _— Aug 90, 26p RR-151, FHWA/NY/RR- 
151 


Sponsored by Federal Highway Administration, 
Albany, NY. New York Div. 


Culvert ends located within the highway clear zone of 
the right-of-way present potential hazards to errant 
drivers leaving the roadway. One of the less expensive 
solutions is installation of a safety grate over the cul- 
vert opening. A grate of welded steel reinforcing bars 
was developed by the Department’s Region 9 (Bing- 
hamton), and has undergone six drive-over tests and 
two full-scale crash tests. These showed that the grate 
was strong — to protect large and small sedans 
crossing exposed culvert ends, without damage to the 
grates or vehicles, with the terrain on which the grate is 
located having a greater effect on vehicle trajectory 
than the grate itself. 


160,678 

PBS1-201418/GAR PC A09/MF A03 

California State Dept. of Transportation, Sacramento 

Office of Transportation Lab. 

ga Crash Tests of a Movable Concrete Bar- 
r. 

Final rept. 

D. Glauz, J. Groza, R. L. Stoughton, and J. J. 

Folsom. Jun 89, 198p REPT-636972, FHWA/CA/TL- 

89/08 

Sponsored by Federal Highway Administration, Sacra- 

mento, CA. California Div. 


A movable concrete barrier (MCB) has been devel- 
oped to address the need for a positive barrier for sep- 
arating traffic in a reversible lane. Crash tests were 
conducted to qualify the MCB for highway use. Dem- 
onstrations of a transfer vehicle to move the MCB 
were also performed and evaluated. The test barrier 
was — and built by Barrier Systems. Incorporat- 
ed, based on an Australian patent. Six crash tests were 
conducted using two barrier cross sections and two 
s of hinge connections between barrier segments. 
wo unsuccessful tests on the first type of barrier led 
to cross section and hinge connection modifications. 
The new, more heavily reinforced MCB and hinge con- 
nection performed well through the four tests. It was 
concluded that the crash tests satisfied the require- 
ments for structural adequacy and occupant risk and 
partially satisfied the vehicle trajectory requirements of 
NCHRP Report 230. Transfer vehicle demonstrations 
included moving the MCB one full-lane width, straight- 
ening a deflected barrier, and ae assemblin 
and transferring the MCB on a 1400-foot (427 m 
radius curve with 12% cross slope and on a 5% longi- 
tudinal grade. 


160,679 
PBS1-201509/GAR PC A04/MF A01 
Advanced Technology and Research, Inc., Laurel, MD. 
Side Impact Tests of a Full-Size and a Mini-Size Ve- 
hicle into a Breakaway Luminaire Support. 
Final rept. Dec 90-Jan 91. 
C. Hott, and C. Brown. Feb 91, 60» FHWA/RD-91/ 

1 


06 

Contract DTFH61-91-Z-00002 9. Ma 
Sponsored 1 Federal Highway Administration, 
McLean, VA. Office of Safety and Traffic Operations 
Research and Development. 

The report contains the results of side crash tests per- 
formed using a 1988 Ford Taurus and a 1988 Honda 
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Civic into a three bolt slip base type breakaway lumi- 
naire support. These tests were performed at the Fed- 
eral Outdoor Impact Laboratory located in McLean, 
Virginia. The automobiles impacted the luminaire sup- 
ports at 30 mi/h (13.41 m/s) at a location on the vehi- 
cle that aligned with the side impact dummy’s pelvis 
when the seat was in the midtrack position. Analysis of 
the data indicates that when impacted from the side 
into a breakaway luminaire support, the driver of the 
Ford Taurus would have a greater probability of thorac- 
re injuries than would the driver of the smaller Honda 
ivic. 


160,680 

PB91-205252/GAR PC A06/MF A02 
National Highway Traffic Safety Administration, Wash- 
ington, DC. Office of Driver and Pedestrian Research. 
Alcohol Limits for Drivers: A Report on the Effects 
of Alcohol and Expected Institutional Responses 
to New Limits. 

Report to the Congress. 

M. B. Snyder. Feb 91, 119p DOT-HS-807 692 


This is the first of two reports in response to a congres- 
sional mandate to study the alcohol concentration at 
which a driver should be considered under the influ- 
ence. Relevant findings from the work to date as well 
as initial conclusions and recommendations, are pre- 
sented. The report is based on a review of scientific 
literature on the influence of BAC on driver perform- 
ance and crashes, a review of existing legislation on 
BAC limits, and data collected on expected institution- 
al response to alternative BAC limits - 0.08, 0.04, and 
0.00 for the general driving public. The final report will 
take the information developed in all phases of the 
project and present conclusions and recommenda- 
tions regarding the setting of specific BAC limits for the 
general driving public. 


160,681 

PB91-206342/GAR PC A06/MF A02 
Environmental Protection Agency, Ann Arbor, MI. Con- 
trol Technology and Applications Branch. 

Light-Duty Automotive T and Fuel Econ- 
omy Trends through 1991. 

Technical rept. 

R. M. Heavenrich, J. D. Murrell, and K. H. Hellman. 
May 91, 103p EPA/AA/CTAB-91/02 

Supersedes PB90-235425. 


The report examines trends in light-duty automotive 
technology and fuel economy for model years 1975 
through 1991. Comparisons are made with previous 
year’s data for the fleet 2s a whole, and for number of 
cylinders, vehicle size class, weight class, and market 
segment (Domestic, European, and Asian). 


160,682 

PB91-212126/GAR PC A05/MF A01 
John A. Volpe National Transportation Systems 
Center, ye , MA. 

Advanced Public Transportation Systems: The 
State of the Art. 

Final rept. Jan-Mar 91. 

R. F. Casey, L. N. Labell, S. P. Prensky, and C. L. 
Schweiger. Apr 91, 92p DOT-VNTSC-UMTA-91-2 
Sponsored by Urban Mass Tran tion Administra- 
tion, Washington, DC. Office of Technical Assistance 
and Safety. 


The report documents one of the early initiatives of 
UMTA’s Advanced Public Transportation Systems 
(APTs) Program, a program structured to undertake re- 
search and development of innovative applications of 
advanced navigation, information, and communication 
technologies that most benefit public transportation. 
The report contains the results of a limited investiga- 
tion of the extent of adoption of advanced technology 
in the provision of public transportation service in 
North America. It focused on some of the most innova- 
tive or comprehensive implementations, categorized 
broadly under the APTS program elements of Market 
Development, Customer Interface, Vehicle Operations 
and Communications, and High Occupancy Vehicle 
Facility Operations. The objective of the effort was to 
increase the industry's knowledge of successful appli- 
cations of advanced technologies with the expectation 
that this will lead to their widespread adoption. 


160,683 

PB91-212472/GAR PC A09/MF A03 
Michigan Univ., Ann Arbor. Transportation Research 
Inst. 
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— Omnibus State Traffic Safety Survey: Fall 


Final rept. 1 Oct 90-30 Sep 91. 

F. M. Streff, L. J. Molnar, and R. H. Schultz. Apr 91, 
200p UMTRI-91-19 

Sponsored by Michigan Office of Highway Safety Plan- 
ning, Lansing. 


The 1990 Omnibus State Traffic Safety Survey is part 
of a multi-year study providing periodic information on 
highway safety attitudes, perceptions, and reported 
behaviors of adult residents throughout the State of 
Michigan. The latest survey wave was conduced in the 
fall of 1990 (N=753). The telephone survey instru- 
ment contained 56 questions on six broad highway 
safety topics including: (1) vehicles, police, and roads; 
(2) travel speeds; (3) driver licensing and education; 
(4) heavy trucks; (5) alcohol consumption and alcohol- 
impaired driving; and (6) occupant protection. A dual- 
frame probability sample was used to maximize re- 
sponse rates. Majority support was found for 16 major 
traffic safety policies, and majority support was not 
found for nine other policies. Opinions were evenly di- 
vided on four issues. Stratification of responses by 
Survey year, age, gender, and voting status revealed 
significant differences. Results are of interest to those 
considering alternative policies and programs to 
reduce injuries, and to those monitoring injury relevant 
behaviors such as alcohol consumption, safety belt 


160,684 

PB91-212480/GAR PC A06/MF A02 
— Univ., Ann Arbor. Transportation Research 
nst. 

Trucks Involved in Fatal Accidents: Factbook 1987. 
Final rept. 

D. L. Massie. Jun 91, 115p UMTRI-91-6 

See also PB82-250879. nsored by Motor Vehicle 
Mfrs. Association of the United States, Inc., Detroit, Ml. 


The report contains a series of distributions of varia- 
bles from UMTRI'’s file of Trucks Involved in Fatal Acci- 
dents, 1987. The file combines the coverage of the 
Fatal Accident Reporting System (FARS) data with the 
detail of the Office of Motor Carrier (OMC) data. When 
no OMC report existed for a medium or heavy truck 
listed by FARS, UMTRI conducted a telephone inter- 
view to obtain the desired information on ownership, 
type of trip, vehicle configuration, cargo weights, and 
lengths. The 1987 TIFA datasct contains 5,275 cases, 
up 0.6% from the 5,244 in 1986. 


160,685 

PBS1-215814/GAR PC A15/MF A03 
National Highway Traffic Safety Administration, Wash- 
ington, DC. 

Automatic Slack Adjusters for Heavy Vehicle Air 
Brake Systems. 

Final rept. 

S. F. Williams, and R. R. Knipling. 20 Feb 91, 345p 
DOT-HS-807 724, NRD-53 


The report reviews the problem of truck air brake ad- 
justment and specifically the use of automatic slack 
adjusters (ASAs) to maintain proper brake adjustment 
on S-cam drum brakes. The report reviews the impor- 
tance of proper brake adjustment for effective func- 
tioning of air brake systems. It describes methods of 
improving brake adjustment, with emphasis on ASAs. 
The report presents findings from a large field test of 
ASAs (with comparative data on manual slack adjust- 
ers; MSAs) used on heavy commercial vehicles. 
Project data indicated that the use of ASAs can be an 
efficient and effective means of maintaining brake ad- 
justment. For the 36 ASA/fleet applications tested, the 
median percentage out-of-adjustment was 4.0 per- 
cent. The median number of out-of-adjustment obser- 
vations per brake per 10,000 miles was 0.016. ASAs 
were, in general, significantly more effective than 
MSAs in similar applications. 


160,686 

PB91-215863/GAR PC A03/MF A01 
Environmental Protection Agency, Ann Arbor, MI. Con- 
trol Technology and Applications Branch. 

Evaluation of Camet Resistively Heated Metal 
Monolith Catalytic Converters on an M100 Neat 
Methanol-Fueled Vehicle. Part 3. 

Technical rept. 

G. K. Piotrowski, and R. M. Schaefer. Jul 91, 35p 
EPA/AA/CTAB-91/03 

See also Part 2, PB90-161209. 


A low mileage resistively heated catalytic converter of 
a type furnished by the Camet Co. to automakers was 
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evaluated on a methanol fueled vehicle. This converter 
was smaller in volume than typical three-way catalytic 
converters used on current model year vehicles of 
comparable engine displacement, and is designed 
specifically as a quick light-off catalyst (QLOC) by 
Camet. The report includes a description of the catalyt- 
ic converters, description of the test vehicle, test pro- 
cedures and analytical methods used. 


160,687 


PB91-218032/GAR PC A07/MF A02 
Institute for Traffic Safety Management and Research, 
Albany, NY. 

Evaluation of the New York State Police 55 MPH 
Speed Enforcement Project. 

Final rept. 

A. T. McCartt, and D. H. Rood. Aug 89, 128p DOT- 
HS-807 618 

Contract DTNH22-88-Z-05037 

Sponsored by National Highway Traffic Safety Admin- 
istration, Washington, DC. 


In —— to increasing highway speeds, the New 
York State Police undertook a comprehensive speed 
enforcement program focusing on interstates in the 
upstate region of New York. A special target was pro- 
fessional speeders, drivers who exceed the speed limit 
by the widest — and are able to evade the police 
through the use of radar detectors and CB radios. The 
project provided for a structured implementation of ten 
different innovative and more traditional enforcement 
strategies and a comparison of the effectiveness and 
productivity of the strategies. In addition, the impact of 
increased speed enforcement on vehicle speed and 
crashes was assessed. Speeders tended to be male, 
under 35 years of age and driving passenger vehicles. 
In general, the strategies, such as aerial enforcement, 
that did not use radar were more effective and produc- 
tive with professional speeders than strategies using 
radar. The exception was the single-Trooper radar op- 
eration called routine enforcement. Although the strat- 
egies involving the airplane had higher costs per ticket, 
such other benefits as general deterrence effects, 
should also be considered. The cost per ticket of even 
the most expensive strategy was still much less than 
the average fine collected from speeders. 
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PB91-218040/GAR PC A10/MF A03 
National Highway Traffic Safety Administration, East 
Liberty, OH. Vehicle Research and Test Center. 
Ergonomic Research on School Bus Cross View 
Mirror Systems. 

Final rept. 

W. R. Garrott, T. H. Rockwell, and S. M. Kiger. Aug 
90, 221p VRTC-80-0158, NRD-22 


The research studied the problems and the effective- 
ness of existing cross view school bus mirror systems. 
Interviews were conducted with 49 Columbus, Ohio 
school bus drivers to ascertain their evaluations of the 
use and perceived effectiveness of various mirror sys- 
tems. Six commercially available cross view mirrors 
were selected for study. These mirrors were used to 
make the seven cross view mirror systems (a system is 
made up of 2 to 4 cross view mirrors) that were evalu- 
ated. The field of view of each cross view mirror 
system was measured in a laboratory environment 
with the mirrors mounted on each of three different 
types of buses. Cameras at different eye positions 
were used to locate targets for both front and side 
fields of view. The directly observable field of view of 
each bus was also determined. A driver object detec- 
tion study was conducted in the field using eight bus 
drivers and six of the mirror systems with simulated 
children. Performance measures included child detec- 
tion and location as well as driver glance frequency 
and duration. The results of the laboratory field of view 
measurements were confirmed by the subsequent 
driver object detection study. The mirror systems com- 
posed of wide angle mirrors (the Banana, Elliptic, and 
Quadrisphere) allowed the driver to see, with accepta- 
ble image clarity, much more of the area around the 
bus that was not in the driver's direct field of view than 
did the three, narrower field of view mirrors studied. 
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PB91-218156/GAR 
Lawrence Berkeley Lab., CA. 


PC A07/MF A02 


Application of Ceramic Coatings to High Speed 
Diesel Engine Combustion Zone Components of 
Off-Highway Transport Vehicles. 

Final rept. Aug 86-Sep 90. 

A. V. Levy. 30 Sep 90, 150p MA-RD-840-91003 
Contract DE-AC03-76SF00098 

Sponsored by Maritime Administration, Washington, 
DC. Office of Technology Assessment, and Depart- 
ment of Energy, Washington, DC. 


The use of thin, zirconia ceramic coatings on the com- 
bustion zone surfaces, i.e. piston crowns, cylinder 
heads, and exhaust valve faces and stems, of large 
and small bore high speed diesel engines were evalu- 
ated in test stand and in-service engine operation. 
Several different coating compositions were plasma 
sprayed on engines that propelled a towboat on the 
U.S. inland waterways and off-the-road ore carrying 
trucks with great success. The pre-alloyed, yttria stabi- 
lized zirconia coating, 0.008-0.015 in. (0.2 - 0.4 mm) 
thick operated for 14,000 hours in the towboat engine 
and for thousands of hours in the truck engines without 
failure. The durability and certain performance charac- 
teristics of the engines were improved by the presence 
of the coatings. The technical considerations in the se- 
lection and application of thin ceramic coatings to 
diesel engines are presented. 
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PB91-218230/GAR PC A08/MF A02 
Transportation Systems Center, Cambridge, MA. 
Intermediate Maneuver Induced Rollover Simula- 
tion (IMIRS) and Sensitivity Analysis. 

Final rept. Sep 88-Sep 89. 

A. G. Nalecz. Feb 91, 167p DOT-TSC-NHTSA-90-3, 
DOT-HS-807 672 

Contract DTRS57-88-P-82668 Y 
Prepared in cooperation with Nalecz (Andrzej G.), Co- 
lumbia, MO. Sponsored by National a Traffic 
Safety Administration, Washington, . Office of 
Crash Avoidance Research. 


The report describes the development of the Interme- 
diate Maneuver Induced Rollover Simulation (IMIRS) 
which can be used to investigate the phenomenon of 
maneuver induced rollover of light vehicles. The IMIRS 
represents an enhancement of the existing Lateral 
Weight Transfer Simulation (LWTS) and is capable of 
investigating cornering, cornering and braking, and 
cornering and accelerating limit maneuvers as well as 
vehicle skidding or spinning conditions. A rollover 
model added to the IMIRS simulation enables users to 
investigate the influence of vehicle design and envi- 
ronmental parameters on rollover stability. The valida- 
tion of the IMIRS simulation is provided in the report 
and is based on a comparison with vehicle experimen- 
tal tests. The Fortran version of the IMIRS model is 
used to perform a time domain sensitivity analysis in 
four different vehicle maneuvers which include J-Turn 
without rollover, J-Turn with rollover, S-Turn without 
rollover and S-Turn with rollover. A complete descrip- 
tion of the sensitivity results of vehicle’s Rollover Pre- 
vention Energy Reserve (RPER) is presented in the 
report. The report also contains a user’s manual with 
complete instructions for installation and use of the 
IMIRS simulation. 
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PB91-218248/GAR PC A04/MF A01 

North Carolina Univ. at Chapel Hill. Highway Safety 

Research Center. 

= to Conducting a Safety Seat Installation 
inic. 

W. L. Hall. Sep 87, 69p HSRC-PR156 : 

Sponsored by North Carolina Governor's Highway 

Safety Program, Raleigh. 


The report provides detailed information on different 
types of car safety seats, types of harnesses and 
shields found in these seats, different types of seat 
belt systems and how they work with car seats, types 
of misuse and their consequences, and how to con- 
duct an installation clinic. Review of this material will 
not make an instant car seat expert. It is very important 
to get some ‘hands on’ experience working with differ- 
ent types of seats and correctly installing them in dif- 
ferent vehicles. 
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PB91-218255/GAR _ PC AOS/MF A01 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 





Further Look at Utility Vehicle Rollovers (Revised). 

‘A — J. C. Stutts, and E. G. Hamilton. Dec 
, 82p 

Sponsored _e Inst. for Highway Safety, 

Washington, DC. 


A variety of utility vehicles, similar to the small multi- 
pemee _military vehicles known as ‘Jeeps’, have 

me increasingly numerous on the highways since 
the 1970's. Because of their ‘high rollover accident 
rates,’ the U.S. Army stopped selling surplus military 
vehicles of this type to the public. With the crash expe- 
rience of the military vehicles as background, Reinfurt 
and others (1981) examined the crash experience of 
certain utility vehicles and contrasted it with the experi- 
ence of other motor vehicles. The current study up- 
dates and —— the previous work using more 
recent crash data. The present investigation provides 
recent data and includes additional utility vehicle 
models. This data base allows the study to focus on 
the leading utility vehicle models -- AMC Jeep CJ-5 
and Jeep CJ-7, Ford Bronco, Chevrolet Blazer, and 
International Scout -- that represent the vast majority 
of the utility vehicles currently in use. Results were not 
obtained separately for the Jeep CJ-6, J Scram- 
bler, Toyota Land Cruiser, Plymouth Trail Duster, or 
Dodge Ramcharger because there were not sufficient 
numbers of them on the highways to obtain reliable 
crash experience results. They were, however, includ- 
ed in the results for the All Utility Vehicles group. The 
crash experience of a number of leading small (half- 
ton) pickup truck models was used for comparison pur- 
poses as small pickups and utility vehicles should have 
reasonably similar exposure. The pickup models stud- 
ied were again the Ford F-100 and F-150, Chevrolet C- 
10 and K-10, and the smaller Toyotas and Datsuns. 
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PB91-218263/GAR PC A04/MF A01 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Analysis of Bicycle Accident Data from Ten North 
Carolina Hospital E: Rooms. 

J. C. Stutts. Oct 86, 68p HSRC-PR149 

Sponsored by North Carolina Governor's Highway 
Safety Program, Raleigh. 


The report presents an analysis of 1985 survey data, 
which includes single variable and two- and three-way 
crosstabulations of the data, as well as comparisons 
with police-reported bicycle accidents found on 1985 
N.C. accident files. Recommendations are made re- 
garding research needs and actions that can be taken 
by the State and the local communities to reduce the 
incidence and severity of bicycle accidents. Although 
the data base examined in the report is limited with 
respect to its size and representativeness, it strongly 
suggests that the scope of the bicycle accident prob- 
lem in North Carolina (and elsewhere) is much greater 
than commoniy thought. Police reports and state acci- 
dent files cl do not present a total picture of the 
risks associated with cycling. This is borne out by the 
literature review as well. It is hoped that the report is at 
least a beginning step toward greater recognition of 
the bicycle as a vehicle in need of increased attention 
by transportation and safety officials. 


160,694 
PB91-218271/GAR 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Comprehensive “pony for Increasing Use of 


PC A04/MF A01 


Safety Seats and 
Young Adults. 
Final rept. 

W. L. Hall, J. C. Lowrance, D. T. Suttles, and B. T. 
Orr. Nov 90, 64p HSRC-PR169 

Sponsored by North Carolina Governor's Highway 
Safety Program, Raleigh. 


Safety seat and belt usage rates for children in acci- 
dents have increased dramatically and fatal and seri- 
ous injury rates have declined. Occupant protection 
has become an integral part of educational messages 
and services provided by health professionals. Law 
enforcement officers serve as role models and educa- 
tors as well as enforcing the occupant protection laws. 
The use of safety seats and belts is now the norm 
rather than the exception. The report summarizes a 
year of activity and HSRC’s collaboration with other 
state agencies, advocacy groups, and the law enforce- 
ment community to continue efforts to reduce occu- 
pant casualties among our state’s infants, children and 
young adults. The report is focused on three areas: (1) 
Advisory, training and coordination activities, (2) Public 
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information and education efforts, and (3) Evaluation 
activities. Finally, recommendations for continuing and 
expanding these efforts in the most effective and effi- 
cient manner are made. 


160,695 

PBS1-218412/GAR PC A08/MF A02 
California State Dept. of Transportation, Sacramento. 
Office of Transportation Lab. 

Field Evaluation of Acoustical Performance of Par- 
allel Highway Noise Barriers along Route 99 in Sac- 
ramento, ornia. 
Final rept. 1989-91. 
R. W. Hendriks. Jan 91, 163p REPT-65328-637370, 
FHWA/CA/TL-91/01 

Sponsored by Federal Highway Administration, Sacra- 
mento, CA. California Div. 


The effects of multiple reflections between two parallel 
highway noise barriers on the acoustical performance 
of each of the barriers have been a subject of consid- 
erable controversy. Mathematical and scale modeling 
predict possible large reductions (degradations) in the 
effectiveness of noise barriers with smooth, hard sur- 
faces (such as masonry or concrete) due to parallel 
configurations. However, noise measurements under 
conditions of actual highway traffic, typical barrier 
heights and separations have yet to confirm the large 
degradations. The report presents the methods and 
results of a parallel noise barrier research project per- 
formed by the California Department of Transportation 
(Caltrans). Field measurements of noise, traffic, and 
meteorology were made in three stages: before barrier 
construction, after construction of the near barrier, and 
after construction of the barrier on the opposite side of 
a highway. The selected site was typical of many paral- 
lel barrier configurations in California. 


160,696 

PBS1-218453/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Comparisons of NCAP Crash Tests Results with 
Driver injury Rates in Highway Crashes. 

Final rept. 

J. R. Stewart, and E. A. Rodgman. Oct 84, 44p 
HSRC-PR139 

Contract DTRS57-83-C-00047 

Sponsored by John A. Volpe National Transportation 
Systems Center, Cambridge, MA. 


The distributions of injuries occurring to drivers of 
recent model year cars involved in highway crashes 
are compared with the injury rates predicted by the 
New Car Assessment Program (NCAP) crash test re- 
sults. Fatality rates, fatal and serious injury rates, and 
moderate through fatal injury rates are compared with 
five different crashworthiness indices derived from the 
crash test results. Comparisons are also made under 
varying crash conditions ranging from drivers wearing 
and not wearing safety belts in all types of crashes, to 
belted drivers only involved in moderate to high speed 
frontal impact crashes. 


160,697 

PB91-218479/GAR PC A05/MF A01 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Potential Safety Aspects of the Use of Larger 
Trucks on North Carolina Highways. 

P. F. Waller, F. M. Council, and W. L. Hall. Dec 84, 
86p HSRC-PR140 ; 
Sponsored by North Carolina Governor's Highway 
Safety Program, Raleigh. 


The report used input in conjunction with information 
from the literature and from professional workshops 
and meetings to identify some of the potential issues in 
the use of the larger trucks. A survey was conducted of 
motor carriers who operate in North Carolina and who 
were a candidates for the use of the larger configu- 
rations. These motor carriers provided a range of infor- 
mation, including their current usage rates and their 
best projections of future usage of the larger trucks. 
The latter information was u to arrive at projections 
of truck usage on — roadways for use by the 
State Division of Highways in roadway maintenance/ 
upgrading planning. However, this information does 
not appear in the report because it was company spe- 
cific and therefore condifential. Consequently, the in- 
formation in the report includes only the other types of 
information that were provided. 


160,698 
PBS1-218495/GAR PC A04/MF A01 
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North Carolina Univ. at Chapel Hill. Highway Safety 


Research Center. 
Comprehensive for Increasing Use of 
Safety Seats and Seat Belts for Children and 
Young Adults. 


Final rept. 
W. L. Hall, L. M. Marchetti, J. C. Lowrance, D. T. 
Suttles, and B. T. Orr. Nov 89, 71p HSRC-PR164 


Sponsored by North Carolina Governor's Highway 
Safety Program, Raleigh. 


The report summarizes a year of activity and Highway 
Safety Research Center (HSRC) collaboration with 
other state agencies, advocacy , and the law 
enforcement community to continue efforts to reduce 
occupant casualties among North Carolina’s infants, 
children and young adults. The report is focused on 
three areas: (1) Advisory, training and coordination ac- 
tivities; (2) Public information and education efforts; 
and (3) Evaluation activities. Finally, recommendations 
for continuing and expanding these efforts in the most 
effective and efficient manner are made. 


160,699 

PB91-218503/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Highway Safety 
Peng ae oun 

Belt Use Police Actions. 

W. W. Hunter, D. W. Reinfurt, J. C. Stutts, C. St. Cyr, 
and W. L. Hall. Nov 89, 50p HSRC-A142 

See also PB91-223586 and PB91-223487. 


The current project extended activities associated with 
the North Carolina belt law, including: (1) continued 
tracking of the statewide belt use rate through the ob- 
servational survey of front seat occupants at 72 sites 
across the state, (2) an examination of the use of auto- 
matic seat belts, (3) a further examination of motor ve- 
hicle injury and fatality trends, (4) a survey of local en- 
forcement practices associated with the belt law, and 
(5) support for two other belt projects in North Carolina 
-- Comprehensive a for increasing Use of 
Safety its and Seat for Children and Young 
Adults (funded by the N.C. Governor’s Highway Safety 
Program) and Safety Belt Law Demonstration Grant 

rogram by the National Highway Traffic 
Safety Administration). The report summarizes efforts 
associated with each of the tasks or activities noted 
above. 


160,700 

PB91-218537/GAR PC A04/MF A01 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Large Truck Safety in North Carolina. Phase 1. 
Final Report. 

F. M. Council, and W. L. Hall. Oct 88, 68p HSRC- 
PR159 

See also PB91-218610. Sponsored by North Carolina 
Governor’s Highway Safety Program, Raleigh. 


There is a need to further explore the various safety 
issues related to large truck usage of North Carolina 
highways. The work being proposed to accomplish this 
is a three-year, three-phase evaluation and problem 
identification effort. The first phase, which the report 
addresses, has involved the analysis of statewide data 
on truck crashes to provide a general picture of the 
heavy truck crash problem in North rolina. The 
second phase will focus on the identification of high 
truck-crash locations and on the characteristics of 
these locations, particularly with respect to the desig- 
nated route system and associated connecting road- 
ways. The third phase will develop and use weight-in- 
motion data (or other exposure data) to take into ac- 
count exposure variables related to the crash data in 
order to more specifically identify the truck variables 
which are key to the high crash locations. The efforts 
in the Phase 1 effort involved four steps: (1) Review of 
the literature; (2) Analysis of North Carolina accident 
data; (3) Specification of results from this analysis; and 
(4) Planning for future efforts. 


160,701 
PB91-218545/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Highway Safety 


Research Center. 

Seat Belt Incentive Programs: An Extension to 
Three North Carolina High Schools. 

W. W. Hunter, and A. R. Woodward. Oct 85, 41p 
HSRC-PR142 
Sponsored by North Carolina Governor's Highway 
Safety Program, Raleigh. 
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The report describes seat belt incentive programs with 
three North Carolina high schools and thus represents 
an extension of earlier incentive activity by the High- 
way Safety Research Center (HSRC). A similar 
method was utilized in all of the efforts, whereby par- 
ticipants first received educational information con- 
cerning the need to wear seat belts, followed by the 
awarding of prizes to occupants correctly buckled up 
whose vehicles were randomly selected from the traf- 
fic stream. All of these projects were quite successful 
in achieving follow-up seat belt use rates far in excess 
of baseline rates. At Chapel Hill High School, the base- 
line belt use rate (driver shoulder belt only) was 20 per- 
cent. During the incentive phase, the overall rate in- 
creased to 53 cent. After the prize-giving had 
ended, an overall rate of 36 percent was achieved. In 
other words, there was only a modest decrease in the 
belt use rate that was attained during the incentive 
pa The community campaign, entitled Seat Belts 

ay Off, is notable in that follow-up use rates above 40 
percent were maintained some two years after the 
onset of the program. 


160,702 

PBS1-218594/GAR PC A04/MF A01 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Rural Community Seat Belt Project. 

Final rept. 

L. M. Marchetti, W. L. Hall, and J. R. Stewart. Dec 
90, 53p HSRC-PR171 

Sponsored by North Carolina Governor’s Highway 
Safety Program, Raleigh. 


Rural North Carolina residents consistently have regis- 
tered significantly lower belt use than their more urban 
count s in the observational surveys conducted 
by the UNC Highway Safety Research Center at 72 
sites across North Carolina. Belt effectiveness in re- 
ducing deaths is in the range of 40 to 50 percent, and 
research indicates that with full compliance, belts are 
capable of producing a much greater casualty reduc- 
tion than what is currently being observed (Hedlund, 
1985). Clearly, from the standpoint of risk of injury in 
automobile accidents and low usage rates, rural areas 
can benefit substantially from programs that are effec- 
tive in increasing belt use. In order to construct safety 
belt programs that specifically target rural populations, 
it is necessary to identify characteristics that contribute 
to low belt use in rural areas. The project attempted to 
gain such information through a series of written ques- 
tionnaires administered to rural populations. In addi- 
tion, the project provided a rural community with a 
grant to assist with the implementation of a community 
Safety belt program developed based on the informa- 
tion gained through the surveys. 


160,703 

PBS1-218610/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Truck Safety in North Carolina. The Identifi- 
cation of Problem Locations on the Designated 
Route System. Phase 2. Final Report. 

— and W. L. Hall. Oct 89, 46p HSRC- 
See also PB91-218537. Sponsored by North Carolina 
Governor's Highway Safety Program, Raleigh. 


While Phase | of this effort involved the examination of 
the nature of accidents, their circumstances, and po- 
tential treatments, Phase II involves a different issue. 
Rather than an examination of crash circumstances, it 
is Yow attempting to conduct an examination of loca- 
tions. More ifically, the attempt in the study is to 
identify ific locations where trucks are overrepre- 
sented in terms of crashes and to determine the nature 
of the accident problems at these high-accident loca- 
tions. The hope here to be able to define the roadway 
or environmental factors which contribute to the high 
incidence of truck accidents at a given location in order 
to design possible treatments. The North Carolina Divi- 
sion of Highways Traffic Engineering Branch has for a 
number of years conducted a systematic program 
which identifies locations across the state which are 
considered high-hazard locations -- locations which 
appear to need further examination in the field and 
perhaps the implementation of the treatment or coun- 
termeasure. The program has proven to be quite effec- 
tive in both identifying these locations and, in most 
cases, in determining and implementing an appropri- 
es — which affects subsequent accidents at 
e site. 


160,704 
PB91-218651/GAR 
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PC A04/MF A01 


North Caroline Univ. at Chapel Hill. Highway Safety 

Research Center. 

Evaluation of a Bicycle Safety Education Curricu- 

lum for Elementary School Age Children. 

2. a and W. W. Hunter. Dec 90, 60p HSRC- 
17 

Sponsored by North Carolina Governor's Highway 

Safety Program, Raleigh. 


The purpose of the project was to evaluate a bicycle 
safety education curriculum for elementary school-age 
children. The curriculum, entitled ‘The Basics of Bicy- 
cling’, was developed jointly by the N.C. Department of 
Transportation Bicycle Program and the Bicycle Fed- 
eration of America. As this was a new curriculum, a 
major aspect of the current project was a field evalua- 
tion of its implementation in an actual school setting. 
The authors also wanted to evaluate its effectiveness 
in terms of: increasing children’s awareness and 
knowledge of bicycle safety issues; developing safe 
riding skills and practices; ae helmet use; 
and ultimately, reducing the likelih of serious injury. 
Measurements of these kinds of changes constituted 
their impact evaluation of the curriculum. 


160,705 

PB91-218677/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Bicycle Accidents: An Examination of Hospital 
Emergency Room Reports and Comparison with 
Police Accident Data. 

J. C. Stutts, J. E. Williamson, and F. C. Sheldon. Jan 
88, 38p HSRC-PR157 

Presented at the Annual Meeting of the Transportation 
Research Board, National Research Council (67th), 
Washington, DC., January 11-14, 1988. Prepared in 
cooperation with East Carolina Univ. School of Medi- 
cine, Greenville, NC., and Beaufort County Hospital, 
Washington, NC. Sponsored by North Carolina Gover- 
nor’s Highway Safety Program, Raleigh, and Centers 
for Disease Control, Atlanta, GA. 


Bicycle accident data collected by ten North Carolina 
hospital emergency rooms during the summer of 1985 
and 15 hospital emergency rooms during the summer 
of 1986 are analyzed and compared with State police- 
reported data. Two-thirds of those treated in the hospi- 
tal emergency rooms were children under the age of 
15 and 70 percent were male. Only a fifth of the emer- 
gency room bicycle accident cases involved collisions 
with a motor vehicle, and only ten percent appeared on 
State accident files. Results confirm that in addition to 
not providing any information on bicycle-non motor ve- 
hicle accidents, police accident files miss a substantial 
portion of the bicycle-motor vehicle accidents. Com- 
bining the emergency room data with information avail- 
able statewide on hospital discharges, it was estimat- 
ed that 800 children ages 0-19 are hospitalized annu- 
ally in North Carolina for bicycle-related injuries, and 
13,300 children receive emergency room treatment. 
Recommendations are given for continued research 
activities in the area and implementation of programs 
for reducing the frequency and severity of bicycle-re- 
lated injuries. 


160,706 

PB91-219188/GAR PC A09/MF A02 
Mitsubishi Motors Corp., Tokyo (Japan). 

Mitsubishi Motors Technical Review, No. 3, 1990. 
c1990, 184p 

Text in Japanese with English abstracts. See also 
PB91-219196, PB91-219204, and PB91-207449. 


Contents: The Technologies Evolving for the 21st 
Century--Human-Response Automobiles; Life Estima- 
tion of Chassis Components; Mitsubishi Traction Con- 
trol System (TCL) and Chassis Integrated Control 
Technology; Amelioration of Vibration and Noise by 
Reducing Vibromotive Force on the Constant Velocity 
Joints; Development of Aerodynamics Analysis 
System Using CFD and Its Application for Aerodynam- 
ic Control Devices; Characteristics of Turbulence Gen- 
erated by Tumble and Its Effect on Combustion; Diesel 
Combustion Performance under Heat Insulated Condi- 
tion with Ceramics; Analysis of Rotary Heat Exchanger 
Performance for Automotive Gas Turbine; Measure- 
ment and Application Using Image Analysis Method 
and Its Application; Mitsubishi Multi-Communication 
System (MMCS); Mitsubishi Intelligent Cockpit System 
(MICS); Practical Applications of CAE for Truck Con- 
trollability and Stability Analysis; V6 DOHC Twin-Turbo 
Engine; Development of Prism Headlamp; Practical 
Application of the Induction met “hte me Tech- 
nique for Ductile Cast Iron Camshaft; Development of 


CAD/CAM System for Die Making by Engineering 
Workstation System; Development of Injection Mold- 
ing for Soft Fascia. 


160,707 
PB91-219196/GAR 
(Order as PB91-219188/GAR, PC —, 


01) 
Mitsubishi Motors Corp., Tokyo (Japan). 
Diesel Combustion Performance under Heat Insu- 
lated Condition with Ceramics. 
Y. Kakoi, H. Oikawa, N. Nakashima, T. Ozawa, and 
Y. Miyairi. c1990, 12p 
Text in Japanese. 
Included in Mitsubishi Motors Technical Review, n3 
p70-80 1990. 


Studies have been underway to develop heat-insulat- 
ed engines which use ceramic properties for low-heat 
conductivity and high-temperature strength. Most of 
the studies use ceramics only for heat insulation 
around the combustion chamber, which results in poor 
combustion characteristics. Therefore, in order to fully 
exploit ceramic characteristics, the study attempted to 
reduce fuel consumption through optimization of air 
density distribution in the combustion chamber, utiliz- 
ing high-temperature ceramic walls. Further, exhaust 
smoke reduction was achieved by promoting both the 
mixing of diffuse combustion flame and air and also the 
oxidizing of soot. These are brought about by intensify- 
ing the in-cylinder air flow in a high-temperature ambi- 
ent atmosphere. 


160,708 
PB91-219204/GAR 

(Order as PB91-219188/GAR, PC “— 
Mitsubishi Motors Corp., Tokyo (Japan). 
Development of Prism Headlamp. 
H. Teraoka. c1990, 5p 
Text in Japanese. 
Included in Mitsubishi Motors Technical Review, n3 
p133-136 1990. 


The brightness of a headlamp depends on three fac- 
tors: bulb, reflector and lens. In the development of the 
prism headlamp presented here, the improvement of 
the reflector was attempted because it has a relatively 
higher degree of freedom in design than the other fac- 
tors. The reflector was shaped so as to collect as 
much light as possible from the bulb and was com- 
bined with a round shaped prism lens to control the 
light. As a result, a compact, bright and unique-looking 
upper-beam headlamp, which greatly reflects light for- 
ward, was developed. 


160,709 
PB91-223446/GAR 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Single Variable Tabulations, 1986-1989 North Caro- 
lina Accidents. 

C. D. Williams, and E. G. Hamilton. Sep 90, 219p 
See also PB91-223545. 


PC A10/MF A03 


North Carolina accidents from 1986 through 1989 
were defined and reported. The tables contained in the 
reference document were generated from the HSRC 
data tapes of accidents occurring in North Carolina 
from 1986 through 1989. For purposes of these tabula- 
tions, only legally reportable accidents were used. 


160,710 

PB91-223453/GAR PC A04/MF A01 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Evaluation of Non-Sanction Community Seat Belt 
Law Enforcement Programs. 

W. W. Hunter, L. M. Marchetti, J. C. Stutts, C. M. 
Little, and J. R. Stewart. Feb 91, 669 HSRC-PR172 
Contract DTNH22-87-C-07103 

Sponsored by National Highway Traffic Safety Admin- 
istration, Washington, DC. 


The report describes a demonstration program carried 
out for the National Highway Traffic Safety Administra- 
tion in the category entitled, Demonstration of Alter- 
nate Strategies for Implementing Community-Level 
Occupant Protection Law Enforcement Programs. The 
project was performed by the University of North Caro- 
lina Highway Safety Research Center (HSRC) in con- 
junction with the North Carolina Governor’s Highway 
Safety Program (GHSP). The GHSP also provided two 
402-funded community grants to support local efforts. 





The overall project duration, including the evaluation of 
the strategies, was 29 months (September 29, 1988 
through February 28, 1991). Police departments in two 
different sized communities in the western Piedmont 
region of North Carolina planned and implemented 
belt promotion programs during a one-year grant 
period (October 1, 1989 through September 30, 1990). 
The — of the actual promotions was seven 
months. 


160,711 

PB91-223461/GAR PC A04/MF A01 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Developing Local Resources for the Safe Trans- 
portation of the Elderly Driver. 

Final rept. 

C. L. Popkin, and C. Little. 30 Sep 90, 60p HSRC- 
PR178 


Sponsored by North Carolina Governor's Highway 
Safety Program, Raleigh. 


Mobility is very important to the overall well-being of 
older citizens. For most of us, the driver’s license is a 
symbol of this mobility and provides us with a sense of 
self-sufficiency and independence. Its loss becomes 
synonymous with the fears that many of us have con- 
cerning becoming an ‘old’ person. Thus, being mobile 
may have a direct effect on how we perceive ourselves 
and directly affect our feelings of well-being. Perhaps 
with the exception of older people living in urban areas, 
the loss or restriction of the driving privilege can have a 
profound effect on our lives. The report describes local 
resources for the safe transportation of elderly drivers. 


160,712 

PB91-223479/GAR PC A11/MF A03 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Analysis of Occupant Restraint Issues from State 
Accident Data. 

Final rept. 1 May 87-30 Sep 90. 

W. W. Hunter, D. W. Reinfurt, C. St. Cyr, J. R. 
a and M. G. Hirsch. Sep 90, 244p HSRC- 


Contract DTNH22-87-C-07103 
Sponsored by National Highway Traffic Safety Admin- 
istration, Washington, DC. 


Using police-reported crash data from a variety of 
states, this three-year project (1987-1990) dealt with a 
series of occupant restraint questions defined by 
NHTSA, plus other topical issues that emerged, such 
as the use of automatic restraints in the population. 
Data for the analysis were derived from a multi-year 
18-state data base that resides at NHTSA, plus data 
from the State of North Carolina. Topics covered in the 
report include injuries to restrained and unrestrained 
occupants, the effect of a state seat belt law on use, 
the effect of a mandatory belt law on injury and fatality 
reduction using time series analysis of Ohio and Louisi- 
ana injury data, ejection trends in Maryland before and 
after the mandatory belt law, results of an on-road 
survey of automatic seat belt use and misuse in North 
Carolina, and an investigation of the double pair 
method of Evans (1986) for examining seat belt effec- 
tiveness. 


160,713 
PB91-223487/GAR 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Effectiveness of Rear-Seat Lap-Belts in Crash 
Injury Reduction. 

B. J. Campbell. Nov 86, 45p HSRC-A125 

See also PB91-218503 and PB91-223586. 


PC A03/MF A01 


The report describes crash data related to the injury- 
reducing effectiveness of rear seat lap belts and front 
seat lap/shoulder belts. Both topics have been ad- 
dressed repeatedly in scientific reports spanning dec- 
ades and continents. This repetition is presented be- 
cause of a recent report by the National Transportation 
Safety Board (NTSB) (1986), in which the effective- 
ness of rear seat lap belts is questioned. Presented 
herein is an analysis of North Carolina crashes as re- 
ported statewide by local and state — agencies. 
Also included are comments on the NTSB conclusions 
regarding rear seat lap belt effectiveness. 


160,714 

PB91-223503/GAR PC A03/MF A01 
North Carolina Univ. at Chapei Hill. Highway Safety 
Research Center. 


Assessment of the Traffic Safety Effects of Rais- 
ing the Drinking Age in South Carolina. 

J. H. Lacey, J. R. Stewart, C. H. Kannenberg, and C. 
L. Popkin. Jan 89, 41p HSRC-A139 

Sponsored by South Carolina Office of Highway Safety 
Programs, Columbia. 


The report presents the results of a study of the traffic 
safety effects of South Carolina’s laws which succes- 
sively raised the minimum drinking age for beer and 
wine from 18 to 19 on May 29, 1984, from 19 to 20 on 
January 1, 1985 and from 20 to 21 on September 14, 
1986. Traffic crash data on police reported alcohol-re- 
lated crashes of all levels of severity, serious and fatal 
injury alcohol-related crashes, nighttime crashes, seri- 
ous and fatal injury nighttime crashes, and single-vehi- 
cle nighttime crashes were examined for each of the 
affected age groups to determine whether any de- 
creases in those categories of crashes were associat- 
ed with increases in the minimum drinking age. Clear 
benefits were evident for 18 and 19 year-old drivers 
with less obvious indications of improvements for 20 
year-old drivers. The greatest benefits were observed 
in alcohol-related crashes and alcohol-related serious 
and fatal injury crashes. When the results of the analy- 
sis for all three age groups were pooled, an overall re- 
duction of 22.2% in alcohol-related crashes was ob- 
served. 


160,715 

PBS91-223529/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Evaluation of a DDC/Citation-Dismissal Program in 
North Carolina. Final Report. 

F. M. Council, J. R. Stewart, and E. A. Rodgman. 
Mar 91, 31p 

Sponsored by North Carolina Governor's Highway 
Safety Program, Raleigh. 


The Defensive Driver Course/Citation Dismissal Pro- 
gram began in Mecklenburg County, North Carolina on 
July 1, 1989 as a joint effort between the court system 
and the Safety and Health Council of North Carolina, a 
non-profit safety educational association and state- 
wide chapter of the National Safety Council. Based on 
information from the Safety and Health Council, the 
goal of this program is to reduce traffic crashes by pro- 
viding the minor traffic violator with an educational ex- 
perience to improve their attitudes toward safe driving 
while they learn better driving habits. Under this pro- 
gram, drivers who are stopped by traffic officers and 
are cited for 1 of 46 different minor violations are eligi- 
ble to complete the National Safety Council’s four-hour 
defensive driving course. Upon successful completion, 
the charge will be dismissed and no court appearance 
is required, no fine is levied, and no driver’s license 
points (or record of any conviction) is entered into the 
driver’s record. The report describes this program. 


160,716 

PB91-223537/GAR PC A05/MF A01 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Changes in Death and Injury Associated with 
Safety Belt Laws, 1985-1987. 

B. J. Campbell, J. R. Stewart, and F. A. Campbell. 
Dec 88, 96p HSRC-A138 ; 
Sponsored by Traffic Safety Now, Inc., Detroit, Ml., 
and Takata Corp., Tokyo (Japan). 


Contents: 

Safety belt use laws; 

Safety belt usage trends; 

Details of belt usage in North Carolina; 

Change in fatalities associated with safety belt 
laws; 

Change in injuries associated with safety belt 
laws. 


160,717 

PBS1-223545/GAR PC A10/MF A03 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Single Variable Tabulations, 1982-1985 North Caro- 
lina Accidents. 

T. R. Fischell, and E. G. Hamilton. Oct 86, 212p 

See also PB91-223446. 


North Carolina accident form 1982 through 1985 were 
defined and reported. The tables contained in the ref- 
erence document were generated from the HSRC data 
tapes of accidents occurring in North Carolina from 
1982 through 1985. For purposes of these tabulations, 
only legally reportable accidents, accidents not occur- 
ring on private property were used. 


160,722 
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160,718 

PB91-223560/GAR PC A06/MF A02 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Guide for Establishing a Car Safety Seat Rental 
Program (Revised). 

B. T. Orr, W. L. Hall, A. R. Woodward, and L. P. 
Desper. Jul 87, 117p HSRC-PR138 


At least 80 out of every 100 children who have died in 
auto crashes would have survived if had been 
properly secured in a car safety seat. Even though 
usage rates are going up each year, many young chil- 
dren still ride unrestrained. Just as important, observa- 
tions show that one out of every five safety seats is 
misused so badly that the children would not have 
been protected in a crash. The manual has been de- 
signed to give you a clear understanding of the steps 
involved in establishing a car safety seat rental pro- 
gram so you can decide if you want and can pri 

with implementing one in your community. 


160,719 

PB91-223578/GAR _ PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Relationship of Seat Belt Law Enforcement to 
Level of Use. 

B. J. Campbell. Jun 87, 21p HSRC-TR72 _ 
Sponsored by Traffic Safety Now, Inc., Detroit, MI. 


The paper examines the relationship between level of 
enforcement activity and level of belt use in jurisdic- 
tions having belt use laws as of January, 1987. It sum- 
marizes surveys sent to the commander of the high- 
way patrol or state police in states that have enacted a 
seat belt law. Virginia, Colorado, and Montana were 
not included because their enactments were so 
recent. The survey included questions on the effective 
date of the laws, number of warnings and citations 
issued, time period covered, and whether the law al- 
lowed primary or secondary enforcement. 


160,720 

PB91-223586/GAR PC A04/MF A01 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Experience with Belt Laws in the United States, 
1985-1986. 

B. J. Campbell, J. R. Stewart, and F. A. Campbell. 
Sep 87, 71p HSRC-A129 

See also PB91-218503 and PB91-223487. Sponsored 
by Traffic Safety Now, Inc., Detroit, MI. 


As of August 1987, twenty-seven states plus the Dis- 
trict of Columbia had seat belt laws in effect, and about 
three quarters of the U.S. population live in states with 
such laws. Laws in two other states are scheduled to 
take effect by January 1, 1988. All remaining states 
have laws requiring protection of children by use of 
safety seats or belts. The report describes experience 
with seat belt laws in 1985-1986. It covers Belt Usage; 
Enforcement; Fatality Improvement; Injury Improve- 
ment; and Other Analyses. 


160,721 

PB91-223594/GAR _ PC A04/MF A01 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

North Carolina’s Occupant Restraint Law: A Three 
Year Evaluation. 

D. W. Reinfurt, B. J. Campbell, J. R. Stewart, and J. 
C. Stutts. Oct 88, 75p HSRC-PR158 ‘ 
Sponsored by North Carolina Governor's Highway 
Safety Program, Raleigh, and Traffic Safety Now, Inc., 
Detroit, MI. 


The report describes the results of an evaluation of the 
effectiveness of North Carolina’s occupant restraint 
law with respect to (1) changes in belt use in the popu- 
lation at large; (2) injury pe serie n in crashes; and (3) 
enforcement activities at the state and local level. 


160,722 

PB91-223727/GAR PC A06/MF A02 
Federal Highway Administration, Washington, DC. 
Highway Taxes and Fees: How They Are Collected 
and Distributed, 1991. 

1991, 122p FHWA/PL-91/017 

See also PB89-152052. 


The publication presents tabular information on State 
laws that provide for the taxation of motor fuel, motor 
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vehicles, motor carriers, and licensed drivers, and the 
distribution of these taxes and fees. Also included are 
tables that show the use of other State taxes for high- 
ways and the involvement of Federal agencies and 
Federal funds in highway activities. The information 
presented is based on data obtained from State au- 
thorities and the laws of the various States. 


160,723 


PB91-224386/GAR PC A05/MF A01 


Federal Highway Administration, Washington, DC. 
Highway Taxes and Fees: How They Are Collected 
and Distributed, 1986. 


1986, 93p 
See also PB88-230669. 


The publication presents tabular information on State 
laws that provide for the taxation of motor fuel, motor 
vehicles, motor carriers and licensed drivers, and the 
distribution of these taxes and fees. Also included are 
tables that show the use of other State taxes for high- 
ways and the involvement of Federal agencies and 
Federal funds in highway activities. The information 
presented is based on data obtained from State au- 
thorities and the laws of the various States. 


160,724 


PB91-224402/GAR PC A05/MF A01 
bs ye State Transportation Center, Seattle. 
Traffic impacts during the Goodwill Games. 

Final rept. 

M. Hallenbeck. May 91, 85p WA-RD-232.1 
Sponsored by Washington State Dept. of Tzansporta- 
tion, —— Planning, Research and Public Trans- 
portation Div., and Federal Highway Administration, 
Olympia, WA. Washington Div. 


The study analyzes the impacts of the Goodwill 
Games on traffic congestion in the Seattle-Tacoma 
metropolitan corridor. The study concentrates on the 
combined impacts of increased traffic volumes result- 
ing from Goodwill Games events, and the traffic mitiga- 
tion measures designed to relieve the congestion re- 
sulting from those events. The study’s emphasis is on 
traffic congestion near the largest venues, Husky Sta- 
dium, Cheney Stadium, the Tacoma Dome, and the 
Seattle Center. The study considers traffic volume, 
traffic speed, incident response, and transit ridership 
data from a number of sources. The basic conclusions 
of the report are that in most cases the increased traf- 
fic expected for the Goodwill Games and the savings 
from measures implemented to mitigate those volume 
increases balanced each other. The result was that 
traffic conditions remained yo eyes throughout the 
Games. In some instances, traffic improved (for exam- 
ple, on mony days peak period traffic speeds in- 
creased on SR-520), and in other instances, particular- 
ly when incidents occurred during peak travel periods, 
traffic conditions were worse than normal. However, 
—- traffic conditions changed little during the 
james. 


160,725 


PB91-224451/GAR PC A03/MF A01 
Massachusetts Univ., Amherst. Dept. of Civil Engineer- 


ing. 

Application of a Knowledge-Based Expert System 
in the Management of Congestion (Region 1 Uni- 
versity Transportation Center). 

Final = 1 Sep 89-30 Dec 90. 

P. W. Shuldiner, A. Gupta, V. Maslanka, and G. 
Spring. Jul 91, 33p 

Contract DTOS-88-G-0001 

Sponsored by Department of Transportation, Wash- 
ington, DC. University Transportation Centers Pro- 
gram. 


A prototype knowledge-based expert system has been 
developed to me the management of ron-recur- 
rent congestion. The system encompasses incident 
detection, verification, and response, and includes a 
real-time, dynamic, network model for motorist diver- 
sion. A series of simulations using data for the Massa- 
chusetts Turnpike illustrates the potential benefits that 
might result from implementing the system. 


160,726 


PB91-225011/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Center for 
Transportation Studies. 
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Analysis of Traffic Congestion and Motorist Infor- 
mation be pate ge 

Technical rept. (Final) 1 Sep 89-31 Dec 90. 

M. Ben-Akiva, A. de Palma, and |. Kaysi. Jul 91, 44p 
Contract DTOS88-G-0001 

Sponsored by Department of Transportation, Wash- 
ington, DC. University Transportation Centers Pro- 
gram. 


Dynamic network models are needed to analyze traffic 
congestion patterns for new real-time motorist infor- 
mation systems. A dynamic network modeling frame- 
work incorporating behavioral models of drivers’ route 
and departure time choices and their day-to-day ad- 
justment processes is extended to include explicit 
models of drivers’ information acquisition and integra- 
tion. The need for these models is motivated by con- 
sidering the possible beneficial and counter-productive 
effects that may be caused by enhanced motorist in- 
formation. The report presents the structure of a dy- 
namic model in which newly acquired information may 
affect pre-trip and en-route travel decisions. 


160,727 


PB91-225581/GAR PC A09/MF A02 
— Univ., Ann Arbor. Transportation Research 
nst. 

Investigation of Automotive Seating Discomfort 
and Seat Design Factors. 

Final rept. 

M. P. Reed, L. W. Schneider, M. Saito, Y. Kakishima, 
and N. S. Lee. Feb 91, 185p UMTRI-91-11 

Prepared in cooperation with Ikeda Engineering Corp., 
Farmington Hills, Ml., and Korea Standards Research 
Inst., Daejeon (Republic of Korea). Sponsored by 
|keda Bussan Co. Ltd., Kozono Ayase (Japan). 


A study of automotive seating comfort and related 
design factors was conducted, utilizing subjective 
techniques of seat comfort assessment and objective 
measures of the seat/subject interaction. Eight male 
subjects evaluated two luxury and two sport seats 
during a short-term seating session and throughout a 
three-hour driving simulation. For the latter, subjects 
operated a static laboratory driving simulator with an 
interactive road-scene display, performing body-area 
discomfort evaluations at thirty-minute intervals. 
Cross-modality matching (CMM), a subjective assess- 
ment technique in which a stimulus is rated by match- 
ing to the level of another stimulus, was used during 
the long-term driving simulation to evaluate discom- 
fort. Subject posture, muscle activity in the lower back 
and abdomen, and pressure levels at key support loca- 
tions on the seat were monitored. In addition, a sonic 
digitizing system was used to record seat indentation 
og and to characterize the subjects’ spinal con- 
ours. 


Transportation Safety 


160,728 


PB90-916902/GAR PC A18/MF A04 
National Transportation Safety Board, Washington, 


Aircraft Accident Reports - Brief Format U.S. Civil 
and Foreign Aviation issue Number 2 of 1989 Acci- 


its. 
18 Dec 90, 417p NTSB/AAB-90/02 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100 U.S., Canada, 
and Mexico; all others $200). Single copies also avail- 
able in paper copy or microfiche. 


The publication contains selected aircraft accident re- 
ports in Brief Format occurring in U.S. civil and foreign 
aviation operations during Calendar Year 1989. Ap- 
proximately 200 General Aviation and Air Carrier acci- 
dents contained in the publication represent a random 
selection. The publication is issued irregularly, approxi- 
mately fifteen times each year. The Brief Format repre- 
sents the facts, conditions, circumstances and proba- 
ble cause(s) for each accident. 


160,729 


PB90-916903/GAR PC A18/MF A04 
ae, Transportation Safety Board, Washington, 


Aircraft Accident Reports - Brief Format U.S. Civil 
and Foreign Aviation Issue Number 3 of 1989 Acci- 


dents. 

18 Dec 90, 417p NTSB/AAB-90/03 , 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100 U.S., Canada, 
and Mexico; all others $200). Single copies also avail- 
able in paper copy or microfiche. 


The publication contains selected aircraft accident re- 
ports in Brief Format occurring in U.S. civil and foreign 
aviation operations during Calendar Year 1989. Ap- 
proximately 200 General Aviation and Air Carrier acci- 
dents contained in the publication represent a random 
selection. The publication is issued irregularly, approxi- 
mately fifteen times each year. The Brief Format repre- 
sents the facts, conditions, circumstances and proba- 
ble cause(s) for each accident. 


160,730 

PB91-198762/GAR PC A03/MF A01 
California State Dept. of Transportation, Sacramento. 
Div. of Traffic Operations. 

Freeway Fatal Accidents, 1987. 

Final rept. 1 Jan-31 Dec 87. 

D. W. Howell, and C. D. Cutler. Oct 90, 42p 
CALTRANS-TO-90-3, REPT-908055 


The information in the report is compiled from Traffic 
Accident Surveillance and Analysis System (TASAS) 
record retrieval reports. The TASAS data provide infor- 
mation Tr location, time, weather, side of high- 
way, direction of travel, roadway geometrics, vehicular 
description, accident type, preceeding movement, col- 
lision factors, primary vehicle, sobriety/drug/physical 
factors, and pedestrian involvement. The accident 
type is based typically on the first action of the primary 
vehicle. 


160,731 ; 
PB91-198796/GAR PC A03/MF A01 
California State Dept. of Transportation, Sacramento. 
Div. of Traffic Operations. 

Accidents Before and After the 65 MPH Speed 
Limit in California (Supplemental Report). 

Research rept. (Final). 

R. N. Smith. Oct 90, 39p CA-TO-90-4, REPT-908074- 
30062 


A question of current interest is whether raising the 
speed limit from 55 mph to 65 mph on rural interstate 
freeways increased fatal accidents or not. The limit 
was raised on 1,155 miles of California interstate free- 
ways about June 1, 1987. The speed limit was retained 
at 55 mph on the remaining 343 miles. Also, the limit 
was raised on 132 miles of rural ‘look-alike’ freeway 
about June 1, 1988. The report analyzes fatalities, fatal 
accidents, and injury accidents before and after the 
speed limit change. It is concluded that raising the 
speed limit to 65 mph on rural interstate routes did not 
increase fatal and injury accidents. Also, there were no 
significant changes in fatal and injury accident rates on 
interstate routes where the speed limit was retained at 
55 mph. There were apparent increases in fatal acci- 
dents on the ‘look-alike’ route. 


160,732 

PB91-218289/GAR PC A06/MF A02 
Tennessee Univ., Knoxville. Transportation Center. 
tt Time Requirements at Railroad-Highwa 
Grade Crossings with Active Traffic Control. 
State and Local Programs Report. 

Final rept. Jan 88-Jul 89. 

S. H. Richards, R. A. Margiotta, and G. A. Evans. 
Feb 91, 109p FHWA/SA-91/007 

Contract DTFH61-88-P-00252 

Sponsored by Federal Highway Administration, Wash- 
ington, DC. Office of Technology Applications. 


Research was conducted to assess the effects of 
warning time on driver behavior and safety at rail-high- 
way grade crossings with active traffic control. Warn- 
ing time is defined as the time between traffic control 
device activation and train arrival. As part of the re- 
search, detailed driver response data from two cross- 
ings with flashing light signals and one with gates and 
flashing light signals were analyzed. In addition, a labo- 
ratory assessment of drivers’ warning time expectan- 
cies and tolerance levels at active crossings was con- 
ducted, and relevant warning time practices in six for- 
eign countries were surveyed. The results of the stud- 
ies and survey were used to develop suggested guide- 
lines for minimum, maximum, and desirable warnin 
times at grade crossings with active traffic control. 





computer simulation model was also developed to pre- 
dict the effects of excessive warning times on crossing 
violations and motorist delay. 
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160,733 

PB91-225557/GAR PC A03/MF A01 
Delaware Univ., Lewes. Sea Grant Coll. Program. 
Delaware oe Reports: Emerge 
Response. How E Ma 

cials Address Disasters in the Delaware Estuary. 
R. T. Sylves. 1991, 14p DEL-SG-03-91 

Grant NA86AA-D-SG040 

See also PB90-159328. Sponsored by National Sea 
Grant Coll. Program, Silver Spring, MD. 


From hurricanes and other natural threats to oil spills 
and other ‘manmade’ emergencies, the Delaware Es- 
tuary has experienced a variety of disasters over the 
years. The toll that these events take on the estuary 
and those who live on its shores depends largely upon 
the degree of emergency preparedness, speed of re- 
sponse, and effectiveness of recovery operations. In 
‘Emergency Response: How Do Emergency Manage- 
ment Officials Address Disasters in the Delaware Estu- 
ary,’ the latest addition to its Delaware Estuary Situa- 
tion Report series, the University of Delaware Sea 
Grant College Program defines emergency manage- 
ment; examines the roles that the Coast Guard, Army 
Corps of Engineers, and Environmental Protection 
Agency play in an emergency; and reviews how each 
of these federal agencies operated during an actual 
disaster--the 1985 Grand Eagle oil spill. The report 
was written by Dr. Richard T. Syives, a professor of 
political science at the University of Delaware. Sylves 
has been studying emergency management for the 
past 15 years, with special emphasis on oil spill pre- 

laredness and response in the Mid-Atlantic Region. 

he Delaware Estuary Situation Report is 12 pages 
long and contains maps and photographs, as well as a 
detailed account of response and recovery operations 
undertaken during the Grand Eagle oil spill. A compari- 
son of the 1985 Grand Eagle spill and the 1989 Presi- 
dente Rivera spill also is included. 


Fire Services, Law Enforcement, & 
Criminal Justice 


160,734 

DE91013587/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Buried object remote detection technology for law 
enforcement. 

N. K. Del Grande, G. A. Clark, P. F. Durbin, D. J. 
Fields, and J. E. Hernandez. Mar 91, 28p UCRL-JC- 
104637, CONF-910450-13 

Contract W-7405-ENG-48 

SPIE international symposium on optical engineering 
and photonics in aerospace sensing, Orlando, FL 
(USA), 1-5 Apr 1991. Sponsored by Department of 
Energy, Washington, DC. 


We have developed a precise airborne temperature- 
sensing technology to detect buried objects for use by 
law enforcement. Demonstrations have imaged the 
sites of buried foundations, walls and trenches; 
mapped underground waterways and aquifers; and 
been used to locate underground military objects. Our 
patented methodology is incorporated in a commer- 
Cially available, high signal-to-noise, dual-band infrared 
scanner with real-time, 12-bit digital image processing 
software and display. Our method creates color-coded 
images based on surface temperature variations of 0.2 
(degrees)C. Unlike other less-sensitive methods, it 
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maps true (corrected) temperatures by removing the 
(decoupled) surface emissivity mask equivalent to 
1(degrees)C or 2(degrees)C; this mask hinders inter- 
pretation of apparent (blackbody) temperatures. Once 
removed, were are able to identify surface temperature 
patterns from small diffusivity changes at buried object 
sites which heat and cool differently from their sur- 
roundings. Objects made of different materials and 
buried at different depths are identified by their unique 
spectra, spatial, thermal, temporal, emissivity and dif- 
fusivity signatures. We have successfully located the 
sites of buried (inert) simulated land mines 0.1 to 0.2 m 
deep; sod-covered rock pathways alongside dry 
ditches, deeper than 0.2 m; pavement covered burial 
trenches and cemetery structures as deep as 0.8 m; 
and aquifers more than 6 m and less 60 m deep. Our 
technology could be adapted for drug interdiction and 
pollution control. 16 refs., 14 figs. 


Housing 


160,735 


PB91-214338/GAR PC A10/MF A03 
Bureau of the Census, Washington, DC. 

American Housing Survey for the Oklahoma City 
Metropolitan Area in 1988. Current Housing Re- 


ports. 

Nov 90, 225p H-170-88-54 

Sponsored by Department of ane and Urban De- 
velopment, Washington, DC. Office of Policy Develop- 
ment and Research. 


The report presents statistics on housing and house- 
hold characteristics from the 1988 American Housing 
Survey Metropolitan Sample (AHS-MS), for the Okla- 
homa City Metropolitan Area. The AHS was designed 
to provide a current series of information on the size 
and composition of the housing inventory, the charac- 
teristics of its occupants, indicators of housing and 
neighborhood quality, and the characteristics of recent 
movers. The tables in the report are organized into six 
chapters. They are statistics on the total housing in- 
ventory, including vacant units; statistics on total occu- 
pied housing units; statistics on owner-occupied hous- 
ing units; statistics on renter-occupied housing units; 
and statistics on occupied housing units with a Black 
householder. 


160,736 


PB91-214601/GAR PC A12/MF A03 
Bureau of the Census, Washington, DC. 

American Housing Survey for the Providence- 
Pawtucket-Warwi Metropolitan Area in 1988. 
Current Housing Reports. 

Nov 90, 259p H-170-88-56 

Sponsored by Department of Housing and Urban De- 
velopment, Washington, DC. Office of Policy Develop- 
ment and Research. 


The report presents statistics on housing and house- 
hold characteristics from the 1988 American Housing 
Survey Metropolitan Sample (AHS-MS), for the Provi- 
dence - Pawtucket-Warwick Metropolitan area. The 
AHS was designed to provide a current series of infor- 
mation on the size and composition of the housing in- 
ventory, the characteristics of its occupants, indicators 
of housing and neighborhood quality, and the charac- 
teristics of recent movers. The tables in the report are 
organized into six chapters: statistics on the total hous- 
ing inventory, including vacant units; statistics on total 
occupied housing units; statistics on owner-occupied 
housing units; statistics on renter-occupied housin 
units; statistics on occupied housing units with a Blac 
householder; and statistics on occupied housing units 
with a householder of Hispanic origin. 


Social Services 

160,737 

PB91-224931/GAR PC A13/MF A03 
Mathematica Policy Research, Inc., Princeton, NJ. 


160,739 


Transportation & Traffic Planning 


Child Care Ci : What Parents Need and 
What Is Available in Metropolitan Areas. 
E. E. Kisker, R. Maynard, A. Gordon, and M. Strain. 9 
Feb 89, 279p R-7700-465, ASPE/SSP-86-007 
Contract HHS-100-86-0045 

ed by Office of the Assistant Secretary for 
Page and Evaluation (HHS), Washington, DC. 
Office of Social Services Policy. 


Thoctean gene Se Giert eoeeS ee 
to meet the informational of the Teenage Parent 
Demonstration and to address the broader issues as- 
sociated with the nature of child care markets. The 
Tee Parent Demonstration, initiated in 1986, is a 
study igned to learn more about child care needs 
and i supply of care for low-income and wel- 
fare mothers. The report describes the sample 

of the survey, its results concerning the supply of child 
care and the need for child care, and a multivariate 
analysis of child care mode choice and expenditures. 
Data for the analysis was gathered in Camden, New 
Jersey, Newark, New Jersey, and South Chicago, Illi- 
nois. 
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160,738 

PB91-192864/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Assessment of Changes in DWI Enforcement/ 


Level. 

Final rept. 

J. H. Lacey, and R. K. Jones. Jan 91, 49p DOT-HS- 
807 690 


Prepared in cooneration with Mid-America Research 
Inst., Inc., Winchester, MA. Sponsored by National 
Highway Traffic Safety Administration, Washington, 
De. Office of Driver and Pedestrian Research. 


The report summarizes a study of the long term experi- 
ence of six law enforcement agencies with enforce- 
ment programs coupled with public information and 
education (PI&E) designed to deter driving while intoxi- 
cated (DWI). Six communities were identified which 
had implemented DWI enforcement oy coupled 
with PI&E in thelate 1970’s or early 1980’s and had 
been deemed to be successful by their state highway 
safety office. They were: Redondo Beach, California; 
Fort Collins, Colorado; Wichita, Kansas; Omaha, Ne- 
braska; Lexington, Kentucky; and Clearwater, Florida. 
In each community, DWI enforcement activity in- 
creased greatly with the advent of the specially funded 
programs. In three sites, arrests went down after fund- 
ing ceased but remained well above pre-program 
levels; in one site arrest volume regressed to below 
pre-program levels. Two sites sought and received ad- 
ditional enforcement funding and were able to main- 
tain a high arrest rate. PI&E efforts tended to cease 
when funding ran out. 


160,739 
PB91-198572/GAR PC A06/MF A02 
Illinois Universities Transportation Research Consorti- 


um, Chicago. 
of Signalized Intersections 


and 
in Ilinois (R 
Final rept. Jan 86-Mar 88. ’ 
P. P. Jovanis, P. D. Prevedouros, and N. Rouphail. 
Oct 87, 108p FHWA/IL/RC-001 ; ; 
Sponsored by Federal Highway Administration, —_—- 
field, IL. Illinois Div., and Illinois State Dept. of Trans- 
portation, Springfield. Bureau of Loction and Environ- 
ment. 


The purpose of the research was to calibrate the new 
1985 Highway Capacity Manual using signalized inter- 
sections near Chicago and to derive platoon progres- 
sion factors. Channelized intersections with turn lanes 
and full-actuated traffic signal control were studied. 
Capacity analyses were calculated for the intersec- 
tions using the 1985 Highway Capacity Manual; then 
traffic volumes were measured in the field for compari- 
son. Significant differences were found in 3 areas: (1) 
Theoughdene saturation flow rates (measured traffic 
volumes) were 11% greater than calculated by the 
1985 Highway Capacity Manual; (2) Time periods for 
accurate traffic volume measurements varied from 
33% to 133% of the 15 minute interval recommended 
by the 1985 Highway Capacity Manual; and (3) Meas- 
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ured intersection delay was less than calculated and 
less dependent on platoon arrival types. Recommend- 
ed platoon progression factors are significantly lower 
than 1985 Highway Capacity Manual values. 


160,740 : 

PBS1-198655/GAR PC A04/MF A01 

TransNow, Seattle, WA. 

Freeway Incident Management for Medium-Sized 

Urban Areas (Phase 2). 

Final rept. 

C. J. Khisty, and M. Wong. Apr 91, 59p TNW-91-06 

Contract DTOS88-G-001 

Sponsored by Washington State Univ., Pullman. Dept. 

of Civil and Environmental Engineering, Department of 

Transportation, Washington, DC. Office of the Secre- 

om and Washington State Dept. of Transportation, 
mpia. 


As a continuing effort of the Washington Department 
of Transportation (WSDOT) in freeway incident man- 
agement, the purpose of the project is threefold: (1) to 
collect data/information for the implementing and co- 
ordinating freeway incident management strategies, 
(2) to prepare an incident rEsponse manual with all 
available data, and (3) to format the available data for 
possible use in a suitable expert system. An advisory 
committee with representatives from all the agencies 
involved with freeway incident management acknowl- 
edged the needs in coordination, staffing, and training. 
Information was mostly gathered through interviews 
with the various agencies, from accident reports sup- 
plied by the WSDOT, and Computer Aided Dispatch 
gs from the WSP. An Incident Response Manual 
(IRM) was then prepared, focusing to provide a frame- 
work for the freeway incident management process to 
facilitate the coordination of the different agencies 
who play various roles in the process. The manual also 
provides information specific to the study area in 
regard to resources for incident response, and detour 
routes in case of closure of any section of the 30-mile 
stretch of Interstate 90. The software package Know- 
ledgePro was recommended as a development tool 
quite to develop a computer version of the IRM. Final- 
ly, in order for a multi-organizational, multi-jurisdiction- 
al situation, such as the freeway incident management 
process, to function well, it is important to establish, 
within the local and state government, some policies 
that would regard incident management as a critical 
activity and would foster interagency cooperation. 


160,741 
PBS1-198663/GAR 
TransNow, Seattle, WA. 


PC A04/MF A01 


Evaluation of Transportation Management 

— . ne on Residential Developments. 
inal rept. 

C. Ulberg, and C. Wolf. Mar 91, 64p TNW-91-11 

Contract DTOS88-G-0010 

Sponsored by Department of Transportation, Wash- 

ington, DC. Office of the Secretary, and Washington 

State Dept. of Transportation, Olympia. 


The objectives of the evaluation were to (1) document 
the implementation of home-end Transportation Man- 
agement Plans (TMPs) and (2) evaluate their effective- 
ness in managing the traffic impacts of these residen- 
tial developments. Since few projects had been built 
and occupied by the time the evaluation concluded, 
quantitative evaluation is limited. However, it was pos- 
sible to gain an understanding of the nature and rea- 
sons for the problems that were encountered through 
qualitative means such as interviews with developers 
and managers and focus groups among residents. The 
analysis pointed out several problem areas related to 
(1) the decision process leading to the imposition of 
mitigation requirements, (2) the institutional memory of 
requirements, (3) monitoring, (4) enforcement of com- 
pliance, and (5) the adequacy of mitigation measures. 
Furthermore, the analysis indicated that other factors 
such as the proximity and convenience of transit serv- 
ice; the destination and length of commute trips; trans- 
portation and parking management at the work site; 
size, design, and iay-out factors at the residential and 
work site; and land use and zoning decisions are im- 
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portant determinants that can potentially overwhelm 
all transportation mitigation measures. 


160,742 

PB91-200998/GAR PC A04/MF A01 
Transportation Research Board, Washington, DC. 
Service Vehicle Lighting and Traffic Control Sys- 
tems for Short-Term and Moving Operations. 

Final rept. 

F. R. Hanscom, and R. F. Pain. Dec 90, 64p 
NCHRP-337, ISBN-0-309-04860-5 

Library of Congress catalog card no. 91-65092. Report 
on National Cooperative Highway Research Program. 
Prepared in cooperation with Transportation Research 
Corp., Haymarket, VA., and Essex Corp., Alexandria, 
Va. Sponsored by American Association of State High- 
way and Transportation Officials, Washington, DC., 
and Federal Highway Administration, Washington, DC. 


The study applied laboratory, test track, and highway 
field study to develop.traffic control systems for short- 
term and moving maintenance operations. The first 
step in the study analyzed driver information require- 
ments and produced a categorization of short-term 
and — operations. Secondly, laboratory testing 
established driver understanding of specific service 
vehicle markings intended to advise of maintenance 
convoys. Black diagonal stripes on an orange back- 
ground and borders of alternating red and white blocks 
were found to be effective. Various lighting systems 
(i.e. strobes, rotating beacons, flashers, and a light 
bar) were field tested. Closed test track results indicat- 
ed that certain characteristics (e.g., flash rate, number 
of lights, medium versus high intensity) had no effect. 
These tests confirmed the importance of information 
transmission (e.g., directional arrow) over conspicuity. 
Test track findings also demonstrated that a slower 
maintenance vehicles were more difficult for drivers to 
judge. Actual highway observations were conducted in 
simulated maintenance activity in three states. Results 
obtained for short-term lane closures recommended 
rotating beacon and flasher combinations on service 
vehicles and warning signs mounted 1 to 1 1/2 feet 
above the pavement at advance distance of 1500, 
1000, and 500 feet. The light bar was found effective in 
— maintenance operations. While a shadow vehi- 
cle following a moving maintenance operation at 500 
feet was highly effective, it was considered optional 
because of its expense. The field study also found 
orange flags on ground-mounted signs and orange 
cone tapers to be effective as worker protection in 
shoulder closure maintenance activity. The product of 
the research is traffic control guidelines for eleven cat- 
egories of short-term/work zone. 


160,743 

TIB/A91-00946/GAR C E14 
Technische Hochschule Aachen (Germany, F.R.). Ver- 
kehrswissenschaftliches Inst. 

Massnahmenreagibler Modal-Split fuer den staed- 
tischen Personenverkehr. Theoretische Grundla- 
gen und praktische Anwendung. (Measure-respon- 
sive modal split for urban traffic. Theoretical fun- 
damentals and practical application). 

K. Walter. 1991, lie 

In German. Veroeffentlichungen des Verkehrswis- 
senschaftlichen Institutes der Rheinisch-Westfaelis- 
chen Technischen Hochschule Aachen, no. 45. 


The objective of the research project was to demon- 
Strate the feasibility of establishing the traffic resist- 
ance in urban traffic deterministically from the supply 
parameters of the different transport modes, pedestri- 
an and cycle traffic and the fundamental subjective 
human attitude to these supply parameters, in order to 
permit direct inferences on behaviour and, amongst 
other factors, on the selection of a particular mode of 
transport. The method used to verify the above hy- 
pothesis for formulating traffic resistance is as follows: 
on the basis of previous before/after counts in the 
context of demand-modifying measures for urban traf- 
fic areas, the modal split for the before and after situa- 
tion is modelled, taking into account all the parameters 
mentioned below; the resulting change in demand is 
then compared with the count data. The following pa- 


rameters were included in the model: motorized indi- 
vidual traffic, public transport, pedestrian and cycle 
traffic. On the basis of the results, the research objec- 
tive of verifying the postulated hypothesis on measure- 
responsive traffic resistance in urban traffic may be re- 
garded as having been attained. Practical application 
of the research results is illustrated by means of de- 
tailed case calculations. (pw/orig.). (TIB: RA 
2508(45).) (Copyright (c) 1991 by FIZ. Citation no. 
91:000946.) 
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160,744 

PB91-225797/GAR PC A12/MF A03 
Tomaselli and Associates, River Falls, WI. 

Small Business Innovation Research (SBIR). Phase 
1 Preliminary Feasibility Study to Determine the 
Costs and Benefits of a GIS Approach to Fiscal 
Impact Analysis. 

L. K. Tomaselli, and J. D. Tomaselli. 6 Oct 88, 256p 
NSF/ISI-88151 

Grant NSF-ISI87-60940 , 
Sponsored by National Science Foundation, Washing- 
ton, DC. Directorate for Scientific, Technological, and 
International Affairs. 


The study documents the costs and benefits of a Geo- 
graphic Information Systems (GIS) approach to evalu- 
ating the fiscal impact of land development, compared 
to the six currently accepted non-geographic methods. 
The study also has determined the preliminary feasibil- 
ity of providing consultant services to local govern- 
ment to conduct the GIS approach. The GIS method is 
designed to model the flows of public revenues and 
expenditures within a city. The goal of the GIS ap- 
proach is to produce the same fiscal impact results 
that would be produced if the city had the ideal trans- 
action processing system that was capable of record- 
ing the source of every dollar of revenue and the loca- 
tion of every dollar of expenditure on an annual basis. 
In the GIS method, a geographic database is built that 
contains factors that are surrogate measures of these 
dollar flows. The database that is developed in the GIS 
approach is designed for both day-to-day decision 
making and management and long range comprehen- 
sive planning. 


General 


160,745 

PB91-219832/GAR PC A04/MF A01 
Office of Technology Assessment, Washington, DC. 
Delivering the Goods Summary: Public Works 
Technologies, Management, and Financing. 

1991, 53p 

Also available from Supt. of Docs. 


The report identifies several immediate steps the Fed- 
eral Government could take to make public works 
more productive and efficient. First, new environmen- 
tal standards, population shifts, and industrial changes 
have transformed the nature of many public works 
problems, and Federal programs must be refocused to 
fit the new circumstances. Second, if we expect to 
maintain our economic health, the Nation must in- 
crease its investment in public works, despite budget 
dilemmas. As it stands now, critical infrastructure, such 
as bridges, Interstate highways, sewage pipes, and 
water systems, are breaking down or wearing out 
faster than we can repair or replace them. The toll on 
national productivity is already substantial, and, be- 
cause infrastructure investment has been declining for 
at least a decade, the situation is likely to get worse 
before it can get better. 
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NTIS order number/Media code Abstract number 


Keyword term 


Title 


Methane Oxidation 


Electrochemical Oxidation of Methane at Metal 
and Metal Oxide Electrodes. Final Report 
December 1, 1986-December 1, 1989. 


PB90-205196/GAR 036,027 








65 MPH SPEED LIMIT 
Accidents Before and After the 65 MPH Speed Limit in 
California (Supplemental Report). 
PB91-198796/GAR 
ABANDONED SITES 
Documentation report for the 1989 monitor well pl 
and abandonment program, Oak Ridge Y-12 Plant. moore 
DE91013291/GAR 160,024 
Engineering evaluation/cost analysis for the proposed 
decontamination of oo in the vicinity of the Hazel- 
wood Interim Storage Site, Hazelwood, Missouri-environ- 
ment assessment. 
DE91014301/GAR 
ABIOGENIC GAS 
Scientific su summary report of the deep gas drilling project 
in the Siljan Ri ta structure. 
DE91793198/GAR 159,890 
ABSORPTION SPECTRA 
Photolysis Within the Absorption Band pane for Methyl 
lsocyanide: Vibrational Overtone Activatio 
AD-A237 131/8/GAR 158,238 
ABSTRACT DATA TYPES 
Secure and Efficient Implementation of Abstract Data 


T for Da’ b 

PB91-218313/GAR 158,580 
ABSTRACTS 

p raw Life nga 1: Reprints of Background Life 


Sciences Publicat 
NOVZSSTI/1/GAR 160,631 


AC GENERATORS 
Development of an Analytical Tool to —, Power Qual- 
ity of AC Power —_— for Large Spacecraft. 
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pn veg ol eee: <a a ‘Macrochlamis’, Verti- 
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Census of ene. * 1987. Subject Series. General 
— Industry, Product Class, and Geographic Area 
PB91-219964/GAR 
CENTRAL AFRICAN REPUBLIC 


Minerals Yearbook, 1988. The Mineral Industries of Cen- 
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Survey of Nonlinear Dynamics (Chaos Theory). 
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AD-A237 478/3/GAR 158,220 


Simulation of HD Reactivity |. Competition Rates of Oxi- 
dation of HD with Simulants. 
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PB91-225110/GAR 158,213 
Versuche zum Abbau eines a und 
sowie von Mo- 
erbil nm  mittels Baeyer-Villiger-Umlagerung. 
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PB91-223651/GAR 159,069 
ing Differential Scanning Calorimetry to Character- 

ical Protective Clothing Materials. 
Bo 1.204945/GAR 159,243 

bay ovr EFFLUENTS 

ees | ccs Monitoring Program. FY 


1901 
DE91014158/GAR 158,977 


CHEMICAL EXPLOSIVES 
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aoe compatibility evaluation of the MC3926 slapper 
detonator. Part 1: Coupon aging study. 
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on the mechanism of the carbon dioxide gasification of 
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FAA Aviation Forecast Conf Py 
AD-A237 seen 160,642 
International Aviation (Selected Articles)--Translations. 
AD-A237 178/5/GAR 157,807 
Airport Capacity and Delay Analyses. 
N91-25152/0/GAR 160,648 
Aircraft Accident Reports - Brief Format U.S. Civil and 
Foreign Aviation Issue Number 2 of 1989 Accidents. 
PB90-916902/GAR 160,728 
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AD-A237 628/3/GAR 158,339 

CLAD METALS 
HIP and Hot Extrusion (HHE) Process for Manufacturing 
Clad Materials with Super-Alloy Liner. 
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Ground-Water Hide Be and Quality in the Valley and 
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work Models. 
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(Guide Concernant les Mentions de Securite et de Diffu- 
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to maintaining air quality. a 
DE91014542/GAR 158,848 
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Change. 
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CLIMATV: A Naval Climate Information System. 
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Role of Global Cloud Climatologies in Validating Numeri- 


cal Models. 
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Satellite Orbit Considerations for a Global Change Tech- 
nology Architecture Trade Study. 
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CLOSE SUPPORT 
Direct Support (PLUS). 
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Attack Helicopter Operations: Art or Science. 
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2101-M Pond closure pian. Revision 1. 
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cal Models. 
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Fourth Airborne Geoscience Workshop. 
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Lowell Wakefield Fisheries Symposium. Proceedings of 
the International Herring Symposium. Held in Anchorage, 
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CLUSTERING 
‘Mixed’ Metallic-lonic Clusters of the Silver/Silver lodide. 
AD-A237 883/4/GAR 158,226 
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Two dimensional NMR and NMR relaxation studies of 
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coal structure. Progress report, December 15, 1987- 


March 15, 1988. 
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DE91014044/GAR 158,765 


ee studies of fine clean coal. be gem oy decvougl 
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(Studies on the decomposition of a coal extract ond a 
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Research Area 0218 - Basic Processes in Coal Conver- 
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COAL EXTRACTS 
Versuche zum Abbau eines Steinkohlenextraktes und 
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Villiger transformation). 
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COAL FEEDERS 
Novel coal feeder for production of low sulfur fuel. Quar- 
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COAL FINES 
Recovery of coal fines from p plant effluent 
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COAL FIRED POWER PLANTS 
Opportunities for thermal energy storage in electric utility 
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COAL GASIFICATION 
Untersuchungen zum Mechanismus der Kohlendioxidver- 
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on the mechanism of the carbon dioxide gasification of 
carbon with the aid of temperature controlled desorption 
of surface complexes). 
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Method for Estimating Methane Emissions from Under- 
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pheric Prediction. 
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COATINGS 
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Solvent-Dependent Redox Vier ome me of Metal 
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ELECTRIC RAILWAYS 
Entwicklung, Bau und yy eines fortgeschrittenen 
eine Lokomotive mit 
GTO Woche und neven acs engin 2 eae 
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testing of an advanced three-phase 5 Propulsion 
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new en asynchronous travelling motors. Final 
Tipy Be /B91-01013/GAR 160,671 


ELECTRIC UTILITIES 
— rate structures for thermal energy storage evalua- 


DE91013168/GAR 158,730 
Experimental investigation of enhanced tubes for steam 
condensers. 

DE91013212/GAR 158,717 


Proceedings: 1989 electric utility franchise conference. 
DE91013438/GAR 158,812 
Opportunities for thermal energy storage in electric utility 
B201019716/GAR 158,735 
Electric power monthly, June 1991. 
DE91014706/GAR 
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ELECTRICAL FAULTS 


Delivery and Application of Precise Timing for a Traveling 
Wave Powerline Fault Locator System. 
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ELECTRICAL INSULATION 
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ELECTRICAL MEASUREMENT 
Fiber-Optic Sensors for Aerospace Electrical Measure- 
ments: An Update. 
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ELECTRICAL TRANSIENTS 
Transient analysis of the AGS-Booster ring dipole and 
quadrupole magnet system. 
DE91013589/GAR 160,324 


ELECTRICITE DE FRANCE 
DER 90: main facts. 
DE91797441/GAR 

ELECTROCATALYSTS 
Recent achievements in polymer electrolyte fuel cell 


(PEFC) research at Los Alamos National Laboratory. 
DE91013683/GAR 158,797 


ELECTROCHEMISTRY 
Optical Second Harmonic Generation as a Probe of Elec- 
trode Surface Phenomena. 
AD-A237 148/2 158,255 
Rotational Anisotropy in the Second Harmonic Response 
from Cu(111) in Aqueous Solutions. 
AD-A237 150/8 158,257 
Surface-Bound Alkyl Monolayers: Electrochemical and 
Structural Characterization. 
AD-A237 604/4/GAR 159,426 
Surtace-Bound Biomembranes Incorporating Receptors: 
Electr | and Structural Characterization. 
AD-A237 605/1/GAR 159,427 
Evaluation of Surface-Bound Membranes with Electro- 
chemical Impedance 
AD-A237 606/9/GAR 159,428 
Pr di Electrochemical Synthesis Workshop. Held 
in Pacific Grov 1, California on December 10, 1990. 
PB91.225789/GAR 58,312 
ELECTRODEPOSITION 
Novel ways of depositing ZnTe films by a solution growth 
technique. Annual subcontract report, 1 January 1990-1 
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In-situ pe Ae Diffraction Studies of Lead Dioxide in Sul- 


phuric Acid Potential Cycling. 
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Effect of P 
of a Lithium/ 
N91-25323/7/GA 


ELECTROLYSIS 
a = and Iron Production by Electrolytic Smelting of 
N91-25208/0/GAR 160,560 
Oxygen Production by Electrolysis of Molten Lunar Rego- 


N91-25234/6/GAR 160,570 
Pane Bk and Metal for Use in Near-Earth Space: 


No 95248/6/CAR- 160,574 
Electrolysis of a Soil to Produce Oxygen and Metals. 
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Magma Electrolysis: An Update. 
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Electrode Morphology on Performance 
‘ole Battery. 
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PB91-225789/GAR 158,313 
ELECTROLYTES 
Effects of Weightlessness on Human Fluid and Electro- 


lyte 5 
N91-25578/6/GAR 159,579 
Die Methodenbank des wissensbasierten Systems 
ELDAR zur (statistischen) Analyse von Elektrolytioesun- 
gen auf einem Mikrocomputer. Abschlussbericht. (The 
method bank of the knowledge based system ELDAR for 
os spryag calculations of electrolyte properties with the 
help of a microcomputer. Final report). 
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are Electrolyte Cell. 
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ELECTROMAGNETIC FIELDS 
Low Frequency Electric and Magnetic Fields. 
N91-25929/1/GAR 
ELECTROMAGNETIC GUNS 
Adaptive Information Processing in Auditory Cortex. 
AD-A237 806/5/GAR 159,613 
ELECTROMAGNETIC NOISE 
Non-ideal Behaviour of Buried Channel CCDs Caused by 
Oxide and Bulk Silicon Traps. 
PB91-225300/GAR 158,700 
ELECTROMAGNETIC PULSE SIMULATORS 
Study of the Paraliel-Plate EMP Simulator and the Simu- 
lator-Obstacle Interaction. 
158,702 


158,314 
158,715 


157,996 


AD-A237 091/4/GAR 
ELECTROMAGNETIC SCATTERING 

Scattering of Electromagnetic Waves by a Distribution of 

Charged Dust Particles in Space Plasmas. 
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ELECTROMAGNETS 

Magnet design for the DARHT linear induction accelera- 


tors. 
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ELECTROMIGRATION 
Failure M i 
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ELECTRON ACCELERATION 
Double Layers Are Not Particle Accelerators. 
PB91-224741/GAR 

ELECTRON ACCELERATORS 
Beam-breakup calculations for the DARHT accelerator. 
DE91013657/GAR 160,340 

ELECTRON-ATOM COLLISIONS 
Empirical Determination of Effective Charges in Electron 
Impact lonisation. 
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Simulation of Electron and lon Bipolar Flow in High Cur- 
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ELECTRON CAPTURE 
Negative lon Formation with Electron Impact to Simu- 


lants. 
AD-A237 478/3/GAR 158,220 


ELECTRON CORRELATION 
Electron correlations in solid state physics. 
DE91013752/GAR 

ELECTRON DENSITY (CONCENTRATION) 
Precise Measurement Method for lonospheric Total Elec- 
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—_ re A tness sources for colliders. 
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ELECTRON MICROSCOPY 
Advancing conventional high-resolution electron micros- 


DE91013773/GAR 160,253 

Analytical electron microscopy of catalyst preparations. 

Progress report, July 15, 1990-July 14, 1991. 

DE91014126/GAR 158,301 
ELECTRON-MOLECULE COLLISIONS 

Effect of Electron Collisions on Rotational Excitation of 

Cometary Water (Abstract Only). 
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ELECTRON-NEUTRON INTERACTIONS 

Theory of Neutron Scattering by Atomic Electrons: ‘jj’- 

oa Scheme. 
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ELECTRON-PHONON COUPLING 


Effect of strong Coulomb correlations on electron-phonon 
interactions in the copper oxides: Implications for trans- 
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ELECTRON-POSITION INTERACTIONS 

Five Jet Production in e(+ ) e(-) Annihilation above the 

W(+ ) W(-) Threshold. 
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ELECTRON-POSITRON INTERACTIONS 

Cross Sections for Five Jet Production above the W(+ 

)W(-) Threshold in e(+ )e(-) Annihilation. 
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Observation of the decay tau -> rho pi pi nue sub tau . 
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Small-x physics at LEP/LHC. 
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Gluon extraction from charm and bottom production at 
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Solvent Effects on Simple Electron Transfer Reactions. A 
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Solvent Dynamical Effects in Electron Transfer: The Sol- 
vent Inertial Limit and the Predicted Influence of Quan- 


tum Effects. 
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Electron-Transfer Reactions at Metal-Solution Interfaces: 
An Introduction to Some Contemporary Issues 
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An Alternative Approach to the Intercomparison of Elec- 
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pe Solution. 
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ELECTRON TUNNELING 
Single-electron charging effects. Technical progress 
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Communications Electronic Countermeasures: An Over- 

view. 
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pos y sone ee Program for the Defense Finance 
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ELECTRONIC STRUCTURE 
Theoretical studies of zirconia and related materials. 
Progress report, 1990--1991. 
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ELECTRONICS INDUSTRY 
Development of UV/Ozone Asher. 
PB91-213181/GAR 
ELECTRONS 
Quantitative Interpretation of i Lineshapes and Elec- 
tron/Photon Stimulated Desorption 
AD-A237 138/3/GAR 158,253 
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pee Interconnections for Digital Systems. 
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ELECTROREDUCTION 
Solvent Donicity and Dielectric Continuum Effects in 
Amalgam Formation Reactions. A Study of the Reduction 
of Cut) | in the Nitrile Solvents. 
AD-A237 239/9/GAR 158,261 
Solvent Effects in the Electroreduction of Ferrocene at Pt 
in the Temperature Range 200-300 K. 
AD-A237 242/3/GAR 158,263 
Temperature Dependence of Proton Electroreduction Ki- 
netics at Gold(111) and (210) Surfaces. 
AD-A237 460/1/GAR 158,268 

ELECTROSTATIC FIELDS 
Twenty First Century Propulsion Concept. 
AD-A237 853/7/GAR 

ELECTROSTATIC PROPULSION 
Development of an Electrostatic Propulsion Engine Using 
sub-Micron Powders as the Reaction Mass (Abstract 


Only). 
N91-26055/4/GAR 158,382 
ELECTROSTATICS 


Surface-Bound Membrane-Mimetic Assemblies: Electro- 
Static Attributes of ee Membrane Proteins. jaan 
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Electrostatic discharge effects on EBW detonators. 
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ELECTROSTRICTION 
Shape Distortion of by mes Water Droplet by Laser-in- 
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AD-A237 897/4 160,175 
ELECTROSYNTHESIS 
Proceedings: Electrochemical Synthesis Workshop. Held 
in Pacific hove, California on December 10, 1990. 
PB91-225789/GAR 158,313 
ELEMENTARY PARTICLES 
Particle Physics Experirnents, 1990. 
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Positive Solutions of Semilinear Elliptic Systems. 
PB91-218867/GAR 
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EMERGENCIES 
Fire Protection Engineering Criteria Emergency Lighti 
and Marking of Exits. stan 
AD-A237 389/2/GAR 158,137 
Disaster Relief Logistics Doctrine for U.S. Army Units: 
Fact or Fiction. 
AD-A237 424/7/GAR 159,701 
Annual VA/EM-IRIEM Research Symposium: Environ- 
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EMERGENCY PLANS 
— Stockpile Emergency Preparedness Program 
locus groups: A manual. 
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ARAC: A computer-based emergency-response 
sessment service with global application potential. 
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EMERGENCY RESPONSE DATA SYSTEM 
— Response Data System (ERDS) Implementa- 
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EMERGENCY ROOMS 
Model for a Level Ii Emergency Room. 
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EMISSION 
Zeitlicher Verlauf und raeumliche Verteilung der Emis- 
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tions and spatial distribution of emissions of volatile 
oranic compounds and carbon monoxide in the state of 
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EMISSION FACTORS 
Analysis of Historical Radiatively Important Trace Gases 
ps ) Emissions: Development of a Trace Gas Account- 
System (T-GAS) for 14 Countries. 
PI 91-216325/GAR 158,861 
Air/Superfund National Technical Guidance Study Series. 
Database of Emission Rate Measurement Projects. 
PB91-222059/GAR 158,871 
Air Toxic Emissions from Iron Foundries. 
PB91-223206/GAR 158,880 
Method for Estimating Methane Emissions from Under- 
gone Coal Mines: Preliminary Findings. 
B91-223214/GAR 158,881 
Small-Chamber Determinations of the Emission Rates of 
Mercury from Latex Paints. 
PB91-223255/GAR 158,885 
Proceedings of Two Highway Vehicle Emissions Work- 


shops. 
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Clima’ Sone and Global lsoprene Emissions. 
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EMISSION INVENTORIES 

———- Emissions Involved in Acidic Deposition 


ocesses. 
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Comparison of Emissions and Organic Fingerprints from 
Combustion of Oil and Wood. 
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EPA’s Global Climate Change Program: Global Landfill 
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EMPLOYMENT 

Practical Guidance for Strengthening Private Industry 

Councils. Volume 1. Case Studies of Exemplary PIC’s. 
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EMPLOYMENT SERVICES 

oa of the JTPA Role in State and Local Coordi- 

n Activities. 
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JTPA Staffing and Staff Training at the State and SDA 


Levels. 
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ENDANGERED SPECIES 

Distribution and abundance of desert tortoises on the 

Nevada Test Site. 
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dangered ies Act. 
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ENDOCRINE NEOPLASMS 
Diagnosis and management of endocrine gland neo- 
DE91012920/GAR 157,854 
ENDOCRINOLOGY 
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Environmental and Energy Special 
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Environmental and Energy Study Conference Floor Brief: 
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PBoT -960114/GAR 159,935 


Environmental and E Study Conference Floor Brief: 
NASA Reauthorization Bill HR 1988 - H. Rpt. 102-41. 
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Environmental and Energy Study Conference Floor Brief: 
VA-HUD and Independent Agencies Appropriations for 
Fiscal 1992. HR 2519 - H. Rpt. 102-94. 
PB91-960116/GAR 159,936 
Environmental and Energy Study Conference Floor Brief: 
pn Flood Insurance Amendments. HR 1236, H. Rpt. 
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Environmental and Energy Study Conference Floor Brief: 
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Wintertime surface energy budget variations in the Grand 
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on a Landscape b 
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Role of Water Vapor in Climate. A Strategic Research 
Plan for the Proposed Gewex Water Vapor Project 
(GVAP). 
N91-25556/2/GAR 158,026 
ENERGY CONSERVATION 
Energy Conserving Coating - Pigment Research. 
AD-A237 841/2/GAR ” 159,209 
Conservation and renewable energy programs: Technical 
and financial assistance. 
Porites 158,808 
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ENERGY DEMAND 

National Energy Strategy Environmental Analysis Model 
design and results. 
DE91013617/GAR 159,081 
Modelidokumentasjon EFI-Energi. ar 2.3. (Model 
documentation EP Energi. Version 2 3). 
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Se rey Total Energy and Natural Gas Demand in the 
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ENERGY EFFICIENCY 

Conservation and ble energy prog! Technical 
and financial 
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National Energy Strategy: Powerful ideas for America. Ex- 
ecutive summary: First edition, 1991/1992. 
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Energy efficient building design: Guidelines for local gov- 
ernment. 
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US Department of Energy's Advanced Energy Design 
and Operation Technologies (AEDOT) project. 
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Illinois State Buildings Energy Expense Study FY90 and 


PB91-218354/GAR 160,538 


ENERGY INFORMATION ADMINISTRATION 
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ow incentives on energy management. 
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Alternative Financing Mechanisms. Held in Northampton, 
lassachusetts on November 6-7, 1989. 
PB91-222026/GAR 159,092 


FINANCIAL STATEMENTS 
Federal Financial Institutions Examination Council Annual 


Report, 1990. 

PB91-214833/GAR 158,174 
FINANCING 

Synthesis of options for academic research facility financ- 


ing. 
De9101 3931/GAR 


Perspectives on financi 
resource for policy formu! 
DE91013934/GAI 


Research facility financing: Near-term options. 
DE91013940/GAR on 157,755 
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PB91-219: 34/GAR 159,090 


Alternative Sew for Solid Waste. General Proceed- 
ings, ee ference on Public-Private Partner- 
ships. Held in Atlanta, Georgia on April 19-21, 1989. 

PB91-221994/GAR 158,997 
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FINITE DIFFERENCE METHOD 
ZEPHYRSD: A finite difference computer program for 
— transient incompressible flow prob- 
(0291014331/GAR 
FINITE ELEMENT ANALYSIS 
poy ment of a Mixture for Nonlinear Wave Propaga- 
posites 


iber-Reinforced Com 
AD-ARS? 471/8/GAR 159,220 


a Finite Element Library: Summary of Additions 


Release 
PEO! -224725/GAR 160,491 


FINITE ELEMENT METHOD 
Time-Domain Finite Elements in a Control with Ap- 
oy ication to Launch-Vehicle Guidance 
91-25158/7/GAR 158,608 


je game Analysis of Fluids and Fluid-Structure Sys- 
N91-25968/2/GAR 157,799 


Note on the Grid Movement Induced by MFE. 
N91-25729/5/GAR 


160,137 


159,334 
Incremental Matrices for Nonlinear Analysis: A Correla- 
tion of Finite Element Notations. 

PB91-223990/GAR 158, 164 

FINS 
Experimental investigation of enhanced tubes for steam 


condensers. 

DE91013212/GAR 158,717 
FIORDS 

Sammenligning av metoder for roy, Re! hg en mot 

miljoerisiko. En Lon gegen for in indre fjord. ( 

parison of Do 

— water Solutions y* analysis « of measures for the 


~~ Soe 
DE91793096/ AR 159,057 
FIRE EXTINGUISHERS 
LSD 36 Well Deck Fire Protection. 
AD-A237 426/2/GAR 
FIRE PREVENTION 
Effect of Additives on Pyrite Oxidation. 
PB91-225060/GAR 
FIRE PROTECTION 
LSD 36 Well Deck Fire Protection. 
AD-A237 426/2/GAR 
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160,074 
Site Selection Criteria for Fire Protection Training Areas. 
AD-A237 594/7/GAR 159,724 

FIRE RESISTANT MATERIALS 

Degradation of Fire-Retardant-Treated Plywood: 
Development and Evaluation of a Test Protocol. 
PB91-225599/GAR 159,312 

FIRE SAFETY 

Reduction in Fire Hazard in Corridors and Areas Adjoin- 


7 Corridors Pr by Sprinklers. 
PB91-222604/GAR 158,172 
FIRE ng tect 


Saree} 995 and Beyond. 
ADAZS 772/9/GAR 


FIRE TESTS 
LSD 36 Well Deck Fire Protection. 
AD-A237 426/2/GAR 

FIRES 
Production of Soot and Toxic Gases in Enclosed Hydro- 
carbon Pool Fires. 
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R Action), September 1990 


PB91-921496/GAR 159,020 
Superfund Record of nage alg Region 2): Imperial 
Oil/ Chemicals, 
County, NJ. Feet Flomedial Acton, Ginn ob 1990. 
Pers -921498/GAR 159,021 
aes Grant & Satie EPA Region 2): King of 
Prussia Technical ite, Winslow Ti ip, 
— County, NJ. (First Remedial Action), September 
PB91-921503/GAR 


160,108 


159,025 


Superfund Record of Decision (EPA Region 3): Raymark 
Site, Hatboro pe dng = County, PA. (First 
Remedial Action’ ), September 1990. senene 


PB91-921504/GAR 
Superfund Record of Decision (EPA Region 3): Dover Air 
a DE. (First Remedial Action), September 


PBO1-021505/GAR 
Sontne Record of Decision (EPA R 5): San- 
— /Crab Orchard National Wildlife Ri (USDO)), 
erville, IL. (First Remedial Action), August 1990. 
PB91-921509/GAR 159,030 


Superfund Record of Decision (EPA Region 6): Vertac, 

Inc., Jacksonville, AR. (First Remedial Action), Septem- 
4 

PB91-921513/GAR 159,034 


Superfund Record of _— (EPA R 5): NL Indus- 
tries/T: Granite , IL. (First Re- 

ial Action), March 1980. 
159,036 


159,026 
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PB91-921515/GAR 
Superfund Record of Decision (EPA Region 5): Master 
Service Landfill, Brookfield, WI. (First Remedial 
Action), September 1990. 
PB91-921524/GAR 159,037 
Superfund Record of Decision (EPA Ri n 8): Fano 
Bow Creek/Butte Area NPL Site Warm 
Operable Unit, U Clark Fork River Baar rest 
Remedial Action), lember 1990. 
PB91-921528/GAR 159,041 
Superfund Record of , oar (EPA Region 2): ~ stoma 
Leaman Tank Lines Li T Gloucest 
County, NJ. (First Remedial Acton), September 1 990. 
PB91-921529/GAR 159,042 
Superfund Record of Decision (EPA Region 4): te 
601 Groundwater Contamination Site (Martin — 
= a. Concord, NC. (First Remedial Action 
Pest -921531/GAR 159,044 
FIRST REMEDIAL ACTION-AMENDMENT 
Superfund Recor ao os Zellwood 
cee te Contamina‘ Unit 1), 
a, zelwood FL. First lemedial Action), 
Geuandnient, 
PB91-921508/GAR 159,029 
FIRST verre cheery cy pen 
Supertund of Decision (EPA Region 4) 
Road Landi She. Duval County, ae a PL ret 
Remedial Action), (Amendment), September 
PB91-921506/GAR 
FIRST REMEDIAL ACTION-FINAL 
Superfund Record of Decision (EPA Region 2): Mann- 
heim Avenue Dump Site, Galloway bene song Atlantic 
County, NJ. (Firs t Remedial Action), September 1990. 
PB91-921 495/GAR 159,019 
Superfund Record of Decision (EPA R 2): Pomona 
Oaks Well Contamination Site, Galloway ot Ae Atlan- 
tic County, NJ. (First Remedial Action), haptehes 1990. 
PBST. 921497/GAR 159,073 


Superfund Record of Decision (EPA R 4): Schuylkill 
yee Hillsborough —_- Plant City, a L. (First Remedi- 


Action), September 
PROT 2 tSOT/GAR 159,023 
Superfund Record of Decision (EPA Region 4): 62nd 
Street — woe County, Tampa, FL. (First Re- 


medial Action), June 1990. 
PB91-921507/GAR 159,028 


Superfund Record of Decision (EPA Region 6): 
Chemical Site, Houston, TX. (First Remedial Action), 
tember 1990. 

PB91-921510/GAR 159,031 
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Farm Equipment Compan: 
Charles City, IA. (First Thea Nee Action), "Eee 
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1990. 
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Superfund Record of Decision (EPA Region 4): Munisport 
Landfill Site, Dade County, North Miami, FL. (First Reme- 
dial Action), July 1990. 

PB91-921525/GAR 159,038 
Superfund Record of Decision (EPA ion 4): City In- 
— Winter Park, FL. (First Remeckal Action), March 
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FISCAL POLICIES 
New Fiscal Federalism in Brazil. 


FLEXIBLE ROBOTS 


PB91-222422/GAR 
FISCHER-TROPSCH SYNTHESIS 

Slurry ange 4 Fischer-Tropsch synthesis: Cobalt plus a 

water a (Quarterly) report, October 1, 
DEOTO1SOTS GAR’ 158,755 


FISH MANAGEMENT 
ees oe steelhead at fed- 


salmon and 
po Le wee facilities. Annual report, 1989. 
DE91013573/GAR 157,858 
Rock Island Dam smoit monitoring. Final reports for 
1988, 1989, and 1990. 
DE91013575/GAR 157,859 
FISH PASSAGE FACILITIES 


158,191 


_ Island Dam smolt monitoring. Final napa for 
988, 1989, and 1990. 
be91013578/GAR 157,859 


oe ee 
on. Task 1.  Revow ad of supplemental O2 


Sesrorsses/Gan 157,857 
of a to treat and dispose of fish 
farm waste. Annual report, FY 1990. 
DE91014155/GAR 158,976 
FISHES 
Shelf Fish Production Estimation from CZCS 


Chlorophyll Data (Abstract Only). 
N91-25919/2/GAR 160,036 


FISSION CROSS SECTIONS 
ene ee se ee te oe ee 
tive to (sup 235)U from 0.5 to 400 MeV. 
DE91013227/GAR 160,303 


FLAG GENERATORS 
Hardware Interface for — 
PAT-APPL-7-676 669/GA\ 

FLAME PROPAGATION 
Mathematical Modelling of Swirling Pulverized Coal 
N91-25256/9/GAR 158,371 


Speed Video Imaging. 
158,425 


Sateen Oe Sates 0 Se ae ee 
Sti Absch- 
lussbericht. (Inf 


reistrahidiffusionsflammen. 
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PB91-222117/GAR 
RUN-1DS: A 

One-Di . Sey _— i 
PB91-225862/GAR 


Laminar Flamelets: ignition and Radiation. 
PB91-225870/GAR 


Einfluss der Struktur des Strahirandes aut die themische 
eee onl in y of the stucture of the radiant Absch- 


fusion flames. Fi Pinel report). 
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Procedures. 
PB91-224634/GAR 
FLAPPING : 
Applications of Higher Harmonic Control to Hingeless 
Rotor 
N91-25102/5/GAR 157,771 


FLAT MIRRORS 
Transport with - propagators. 
DE91013566/GA 


FLAVOR MODEL 
Polarization effects in 
TIB/B91-01021/GAR 

FLEXIBLE PAVEMENTS 
Sulphur Extended 
PB91-216036/GAR 

FLEXIBLE ROBOTS 


Control of Flexible Robots. 
PB91-226084/GAR 
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— CONTROL SYSTEMS 
echnology Insertion (TI)/I | Process t 
Hs Task Order Number 1. oo Base Steouen 
Book for OC-ALC/MATPF (Flight Control). 
AD-A237 526/9 159,714 
URV Multiprocessor Control System and Ground Station 
Controller Software ign. 
AD-A237 532/7/GAR 
FLIGHT CREWS 
Use and in of Flightcrew Checklists and Manuals. 
AD-A237 206/8/GAR 160, 
Task Analysis and Workload Prediction for the MH-47E 
Mission and a Comparison with CH-47D Workload Pre- 
dictions. Volume 1. Summary Report. 
AD-A237 500/4/GAR 159,713 
Cont Pr dings on Ocular Hazards in Flight and 
Remedial Measures Held in London, United Ki on 
22-26 October 1990 (Les Risques Ocularies en Vol et les 


Moyens d’y Remedier). 
AD-A237 593/9/GAR 
FLIGHT ENVELOPE 
Handling Qualities of Unstable Highly Augmented Aircraft 
(Les Caracteristiques de Manoeuvrabilite des Aeronefs 


Instables a Stabilite Augmentee). 
AD-A237 854/5/GAR 


— INSTRUMENTS 
trial Process + 


echnology — - — di 
Ph Task Order Data Base Lae 
Book for OC ALC/MATPFE (Engine Instrument). 
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FLIGHT MANEUVERS 
Plan- och Aktionsstyrd F 
(Action Oriented Simulation 3 Arborge Vehicles. 
PB91-224204/GAR 


FLIGHT MANUALS 


Use and in of Flightcrew Checklists and Manuals. 
AD-A237 206/8/GAR 160, 


FLIGHT OPERATIONS 
Status Report on the Land oa: wee Aircraft Science 


Management Operations Working Grou 
N91-25476/3/GAR ™ 


FLIGHT PATHS 


puter Aiding for Low-Altitude Helicopter Flight. 
N91-25142/1/GAR 


FLIGHT SERVICE SPECIALIST 
= Service ricY Initial yey aa Con- 
rse 5023 


of FAA A 

AD-ASS? 126/8/GAR 
FLIGHT SIMULATION 

+l och Aktionsstyrd Simulering av Flygfarkoster 

(Action Oriented — of Airborne Vehicles). 

PB91-224204/GAR 


FLIGHT SURGE 
= of USAF Flight Surgeons During the Vietnam Con- 


ADLA237 562/4/GAR 


FLIGHT TEST INSTRUMENTS 
aa System for Production Flight Tests of New 


Pao. -222273/GAR 
FLIGHT TESTING 


International Aviation (Selected Articles)--Translations. 
AD-A237 175/5/GAR 157,807 


FLIGHT TESTS 


Estimation of the Aeroelastic Characteristics from Flight 
Test Data of the STOL Research Aircraft Aska. 
N91-25145/4/GAR 157,781 


Soe of Laminar Boundary Layer Transition on 
oo Monopiane a Surface. 
N91-25366/6/GAR 157,829 


Measurement System for Production Flight Tests of New 


Aircraft. 

PB91-222273/GAR 
FLIGHT TRAINING 

— Career Improvement Act and Its impact on Re- 


AD-A237 336/3/GAR 
FLOOD CONTROL 


Mili \~ Report 20. Reservoir Outflow 
(RESOU Model. 


AD-A237 372/8/GAR 159,783 


Initial Assessment, Nation Assessment Opportunities, 

Sula Valley, Honduras Central America. 
AD-A237 668/9/GAR 158,340 
Rainfall-Runoff Model 


Application of a Distributed-Routi 
to Flood-Frequency Estimation in Somerset County, New 
jersey. 
PB91-214387/GAR 
FLOODING 
Initial Assessment, Nation Assessment Opportunities, 


Sula Valley, —- Central America. 
AD-A237 668/9/GAR 


FLOODS 
Environmental and Energy Study Conference Floor Brie 
oe Flood insurance Amendments. HR 1236, H. 9 
PB91-960118/GAR 

FLORIDA 

Minerals Yearbook 1989. Florida. 
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FLOTATION 
Fine coal flotation of plant waste: An in-plant compari- 
Sa vs. sub-a cell. Technical report, December 
1990-Fi 28, 1991. 
bE91014042/G4R 158,764 
Recovery of fine coal from waste streams using ad- 
vanced column flotation. Technical report, December 1, 


Laat wy | 28, 1991 
DE91014044/GAR 


FLOTATION CHARACTERISTICS 
Donning Times and Flotation Characteristics of Infant Life 
Preservers: Four — Types. 
AD-A237 120/1/GA 158,133 
FLOW CHAMBERS 
Quiet Flow Acer pk Tube for Study of Transition in Com- 


rr Se yers: Design and Feasibility. 
Rio-2510774/GA 157,775 


FLOW DISTRIBUTION 
Velocity Measurements inside the Leading Edge Vortex 
Formed on a delta Wing. 
N91-25115/7/GAR 157,778 
Computation of Iniet/Forebody Interaction Flowfields. 
N91-25342/7/GAR 157,788 
Navier-Stokes Simulation of Inlet Flow Fields-Experimen- 
tal Verification. 
N91-25344/3/GAR 157,790 
Computational Simulations for Fighter and Hypersonic 
Vehicle Inlet-Forebody Interactions. 
N91-25347/6/GAR 157,793 
ares Forebody-iniet Code Validation Experience at 
cair. 
N91-25348/4/GAR 157,794 
Characterization of Flow in a Scroll Duct. 
N91.25967/4/GAR 
FLOW MODELS 
Computing minimal surfaces via level set ——- a. 
DE91014709/GAR 59,374 
NEFTRAN-S: A network flow and contaminant ronan 
model for statistical and deterministic simulations using 
nal co! ers. 
E91014927/GAR 
FLOW VELOCITY 
Axial Thrust Balancing of Small High-Speed High-Pres- 
sure Rocket Pumps. 
N91-25400/3/GAR 
FLOW VISUALIZATION 
Fluorescence Imaging of CO2 Laser-Heated Droplets. 
AD-A237 898/2 160,134 
Observation of Laminar Boundary Layer Transition on 
Light Monoplane Wing Surface. 
N91-25366/6/GAR 157,829 
ae po Begs sis System for Concentration Measure- 
isualization in Building Wakes. one 
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FLUID DYNAMICS 
— Characteristics and the Role of Deformation 
in Dynamics. Final rept. 1 Oct 87-31 Jan 89. 
AD-A237 123/5/GAR 160,050 


Mesoscale Characteristics and the Role of Deformation 


on Ocean Dynamics. 
AD-A237 213/4/GAR 160,053 


Mesoscale Characteristics and the Role of Deformation 

on Ocean ics. 

AD-A237 577/2/GAR 
FLUID FLOW 

ALE shock calculations using a stabilized serendipity re- 


Fo | scheme. 

DE91013507/GAR 160,135 
Mathematical model for two-phase water, air, and heat 
flow around a linear heat source emplaced in a permea- 
ble medium. 

DE91014614/GAR 
FLUIDIZED BED PROCESSORS 
oo nerative Sulfur ' in Fluidized Bed Combustion 
of I: A Fixed Bed Sorption Study. 
N91-25255/1/GAR 

FLUIDIZED BEDS 
Review of theories for flowing granular materials with ap- 
plications to fluidized beds and solids transport. 
DE91013111/GAR 

FLUIDS 
Shock and reshock of an unstable fluid interface. 
DE91014737/GAR 

FLUORESCENCE 
Fluorescence Imaging of CO2 Laser-Heated Droplets. 
AD-A237 898/2 160, 

FLUORESCENT ANTIBODY TECHNIQUE 
Characterization of Monoclonal Antibodies to Two Tre- 

ponema ogg Serotypes by the Indirect Fluorescent- 
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FLUORESCENT ANTIBODY TECHNIQUES 
A 60 kDa ‘Plasmodium falciparum’ Protein at the Moving 
Junction Formed between Merozoite and Erythrocyte 
during Invasion: Analysis by Two-Color Immunofiuores- 
cence. 


AD-A237 835/4 


FLUORINATION 
Oxygen Extraction from Lunar Soil by Fluorination (Ab- 
stract Only). 
N91-26032/3/GAR 160,581 
FLUX VECTOR SPLITTING 
High-Order Polynomial Expansions (HOPE) for Flux- 
Vector Splitting. 
N91-25739/4/GAR 157,800 
FLYING PLATFORMS 
Fourth Airborne Geoscience Workshop: Summary Min- 


utes. 

N91 pany 1/GAR 159,947 
Fourth Airborne Geoscience Workshop. 

N91- msadevO/GAR 159,948 
Goodard Space — nny ae Flight Facility Air- 
borne Geoscience Support Capal 

N91-25449/0/GAR 157,831 
Nasa DC-8 Airborne Research Laboratory. 
N91-25460/7/GAR 


FOAMS 
Shock compression of low-density microcellular materi- 


als. 
DE91013586/GAR 159,966 


FOCAL PLANE ARRAYS 
‘aaenaee and Sensor Interface \ encod Require- 
ts Report for the Ports Chamber 
AD.A237 755/4/GAR 160,167 
An Abuttable CCD Imager for Visible and X-Ray Focal 
Plane Arrays. 
AD-A237 823/0 158,670 
FOLIC ACID 
Effect of Residual Splenic Function and Folate Levels on 
the Frequency of Micronucleated Red Blood Cells in 
lenectomized Humans. 
PB91-218982/GAR 159,440 
FOOD CONSUMPTION 
Assessment of the Nutritional Intake — Ener. pg 
iture of Unacclimatized U.S. Army Sol 
Working at High Altitude. 
AD-A237 450/2/GAR 


FOOD INDUSTRY 

Entwicklung —, neuatgen anaeroben Se zur 

voi 1 aus 

telproduktion. Abechlussbericht. (Development of a novel 

anaerobic technique for treatment of process effluents 

from foodstuff manufacturing. Final report). 

TIB/A91-01003/GAR 159,077 
FOOD PROCESSING 

Polish Fruit and Vegetable Processing Machinery: A 

Market Analysis. 

PB91-227991/GAR 157,864 
FOREBODIES 

Computational Fluid Dynamics Code Validation/Calibra- 

tion. — et eS et E Propulsion Subcommittee Work- 

shop: Hi Inlet Forebody Interactions. 

N91-253 O/GAR 157,782 
Tests in Helium Illustrate High Mach Number Inlet-Fore- 
body Interactions 
N91/25338/5/GAR 157,784 
Cfd Calibration and —_——_ to the Design of Flow Tai- 
loring Devices for Simulating Forebody Influences on 
Fighter Aircraft Inlet Flows. 

N91-25339/3/GAR 157,785 
Computational Simulations tt Fighter and Hypersonic 
Vehicle Iniet-Forebody Interactions. 

N91-25347/6/GAR 157,793 
High-Speed Forebody-Inlet Code Validation Experience at 
Mcair. 

N91-25348/4/GAR 157,794 


Cfd Validation for Forebody Inlet Interactions. 
N91-25349/2/GAR 

FORECASTING 
Assumptions for the Annual Energy Outlook, 1991. 
PB91-214734/GAR 58,822 
ent of Historical Radiatively Important Trace Gases 
sey Emissions: Development of a Trace Gas Account 

+ on (T-GAS) for 14 Countries. 
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7 a Impact of Counterpart Funds: A Review of 
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aa and Development in Africa: Selected Case 


Studie: 
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FOREIGN INVESTMENTS 

ped on_ Foreign Investment, 
la--Translation. 
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FOREIGN POLICY 
Red Star Reflected: Regional Perspectives of Soviet In- 
volvement in the Middle East. 
AD-A237 061/7/GAR 159,757 
President Assad’s Foreign Policy. 
AD-A237 684/6/GAR 
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Scandinavian NATO Policy: The Next Five Years. 
AD-A237 693/7/GAR 159,799 


Dispatch Volume 2, Number 34, August 26, 1991. 
PB91-923534/GAR 158,080 


FOREIGN RELATIONS 


Scientific and bye ae Relations between the 
United States and Japan: Issues and Recommendations. 
PB91-219170/GAR 157,762 


FOREIGN TECHNOLOGY 


Communications Electronic Countermeasures: An Over- 
view. 

AD-A237 129/2/GAR 158,639 
pee canoe Consequences of Chronic Administration of 
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International Aviation (Selected Articles)--Translations. 
AD-A237 175/5/GAR 157,807 


Someta. -Aided-Design of the Hydraulic System of 
Dimensional Cartridge Valve Blocks (Selected Arti- 

Png slation. 

AD-A237 177/1/GAR 159,186 
) See Sf Se Bates of 2 Feb Mew 

Kilowatt CO2 Laser--T: lation. 

AD-A237 178/9/GAR 160,160 

Development of Low-Threshold Value, High-Power Semi- 

conductor Laser--Transiation. 

AD-A237 183/9/GAR 160,161 


New Mea th of Machining High Precision Mirror Sur- 
face Press R 

AD-A237 199/9/GAR 160,162 
Status and So ste ys it Trends in Missile Warheads 
(Conventional P Seale Caaeaes (Last Part of Article). 
rt sen ontats 159,833 


tion (Selected Articles)--Translation. 
AD-AgS? 2a 232/4/GAR 159,665 


Digital SPC Switching Technology--Foreign Technology 
Assessment. = 
AD-A237 258/9/GAR 158,414 


Chinese Physics Lasers (Selected Articles)--Translation. 
AD-A237 263/9/GAR 1 


Lectures on New Models of Sensors. Lecture Number 9. 
Biological Sensors--Translation. 
AD-A237 264/7/GAR 159,600 
Serine Proteases and Their Serpin —. in the Nerv- 
ous System, Regulation in Deve! and in Degener- 
ative and Malignant Disease. Volume 131 
AD-A237 282/9 159,377 
Toward Armageddon: The Proliferation of Unconventional 
Weapons and Ballistic Missiles in the Middle East. 
AD-A237 301/7/GAR 159,777 
Manual on the Evaluation of Information Centers and 
- (Manuel pour |’Evaluation des Centres et Serv- 


i formation). 
AD-A237 321/5/GAR 159,148 


Progress in Military Airlift (Les Progres Realises dans le 
Domaine du Transport Aerien Militaire). 
AD-A237 345/4/GAR 159,682 


bate Recognition by Computer in Simulated Aerial 
AD-A237 363/7/GAR 159,937 


Asymmetric Vortex Flow Over Circular Cones. 
AD-A237 364/5/GAR 157,764 
HOB Curves for 0. oa NP Charges. 
AD-A237 387/6/GA 159,812 
Generalized Simplified Analytic Solution of Optimum 
Cycle baa gy ea for Land and Aircraft Gas Turbine En- 
~ its Applications--Translation. 

Daa. 414/8/GAR 158,386 


I cama of a Secure Application Using 


AD-A237 415/5/GAR 158,494 


Experimental Transmission of Leishmania Major to Vervet 

Monkeys (Cer is aethiops) by Bites of ‘Phieboto- 
mus va era: Psychodidae). 

AD-A237 537/ 159,541 

Predicting ~>nllm Breakdown in Pilots oma Ob- 

jective Measures of Stress Sensitivity: Final Report. 

AD-A237 540/0/GAR 158,083 


Application of S1BYI2 to the AGARD WG18 Compressor 

Test Cases. 

AD-A237 559/0/GAR 159,190 
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B/AB1-00046/GAR 160,743 
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Boson-Modells. — of Age: Xe, (128) Xe, and 
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Abschlussbericht. Tellproekt i (Material behaviour of 
rock salt under short-time nn ee analy- 
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Vergleich co Mechanismen in einem Eulerschen 
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nisms in an Eulerian dispersion). 

TIB/A91-00992/GAR 158,903 

Einfluss der Walderkranku auf Struktur und Wuchs- 

pe von Waldbesta: Abschlussbericht. (Influ- 

ence of forest decline on structure and growth of forest 


stands. Final report). 

TIB/A91-00993/GAR 159,842 

jaar ype ueber Leistung und Grenzen der Elemen- 
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proton-induced X-ray emission). 
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Untersuchungen ueber das Auftreten von Nitro-PAH bei 
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a. von unterschiedlichen ncing-Strate- 
e auf die ey ane von Flughaefen. (Effects of differ- 
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TIB/B91-00962/GAR 160,155 
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TIB/B91-00963/GAR 160,156 








Viscous effects. 
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Quellen. (Assessment of stack rises for cold 
sources). 
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Development of 
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US detector). 
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Polarization effects in heavy Lambda decays. 
TIB/B91-01021/GAR 160,522 


Production and detection of light bosons using optical 
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an — of the branching ratio BR(B-> K (*) + 
#13/891-01035/GAR 160,532 
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ization of environmental 
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me se mao for the development of cadmium-sensi- 
tive layers to be used in an optical-chemical sensor). 
TIB/B61-01041/GAR 158,217 
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Nasa 1990 Multisensor Airborne Campaigns (Macs) for 
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Forest). 
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ae Formaldehyde and the Potential for Plant 
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FORMALISM 
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of Formamide 
AD-A237 137/5 158,252 
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Proceedings: 1989 electric utility franchise conference. 
DE91013438/GAR 158,812 


FREE CHOICE SYSTEMS 


Reachability in reversible Free-Choice System. 
TIB/A91-00933/GAR 


FREE ELECTRON LASERS 


— of a Finite Pulse of Radiation in a High-Power 
Free-| Laser. 


AD ADS? 427/0/GAR 160,164 
Restesch in is Physical Sciences with ication to the 
‘ee Electron Laser. aes 

AD ADS? 884/2/GAR 160,171 
Reduction of eae radiation and FEL small gain due 
bes ie13694/G 3534/GAR 160,178 
Observations on field-emission electrons from the Los 
Alamos FEL photoinjector. 

DE91013654/GAR 160,179 
a of the photoinjector accelerator for the Los 


‘on laser. 
160,344 


160,287 





159,293 


160,030 


158,778 


158,425 


159,348 


free-electron 
beat 013682/GAR 


Short w: FELS. 

DE91013759/ AR 160,180 
E-beam op awl ca’ development for the ground- 
based free electr = : 
DE9101 S7OO/GAR 160,355 


Brookh ATF low. 
DE91014791/ GAR” 
FREE RADICALS 
Innovative Techniques for the Production of Energetic 
je ant uc Lunar Materials —— | reting Photo- 
ia Concentrated Solar E 
91 °5283/6/GAR 160,569 
FREEWAY INCIDENT MANAGEMENT SYSTEMS 
_——_- " . Coole tae. Ta System * the 
Management of Congestion ion 1 University Trans- 
portation Center). - 
PB91-224451/GAR 160,725 
FREEWAYS 
Freeway Fatal Accidents, 1987. 
PB91-198762/GAR 
FREEZE THAW CYCLES 
Performance of Asphalt Concret 
during Thaw Weakening Periods: A Field 
AD-A237 441/1/GAR 
FREIGHT PIPELINES 
pipeline system development. Quart report, 
February 25, 1991-May 24, i98r ~~ 
DE91014404/GAR 158,770 
FREQUENCY ALLOCATION 


Implementation of an Efficient Algorithm to Detect Maxi- 
mal Cliques in a Conflict Graph. 
AD-A237 181/3/GAR 


FREQUENCY ASSIGNMENT 
Frequency Assignment Summary for 1.435 GHz - 2.5 
GHz Band. _ “4 
PB91-225029/GAR 
FREQUENCY MEASUREMENT 
USSR National Time Unit Keeping over Long interval 


Using an Ensemble of H-Masers. 
N91-25763/4/GAR 


FREQUENCY STABILITY 
Frequency Calibration Using Television Video 


N91-25772/5/GAR 158,445 
Hydrogen Masers with Cavity Frequency Switching 
Servos. 

N91-25777/4/GAR 160,182 


KW-52 VOL. 91, No. 21 





2¢ beam line. 
160,469 


160,730 


le Airport Pavements 
Study. 


158,337 


159,767 


158,459 


158,438 


KEYWORD INDEX 


Effect of Thermal Cycling on Stress in Metallic Films on 
Ceramic ites. 
N91-25779/0/GAR 160,183 


ag of Systematic Frequency Variations in Hydrogen 
jasers. 
N91-25796/4/GAR 160,185 


Performance of Soviet and US Hydrogen Masers. 
N91-25799/8/GAR 
FREQUENCY STANDARDS 
Annual Precise Time and Time Interval (PTT!) Applica- 
and ae (22nd). 
158,432 


160, 186 


tions 
N91-25755/0/G. 
Keynote Address: The past, Present, and Future of 


Atomic Time. 

N91-25756/8/GAR 

Classical Microwave Frequency Standards. 
N91-25757/6/GAR 

Status of Cesium Beam Frequency Standards. 
N91-25758/4/GAR 

Trapped-lon Frequency Standards. 

N91-25760/0/GAR 158,436 
Time and Frequency Comparisons in Europe by Means 
of ECS 5 Geostationary Satellite. 

N91-25764/2/GAR 158,439 
Ultra-Stable Hg(+ ) Trapped lon Frequency Standard 
N91-25768/3/GAR 

Design and Industrial Production of Freq ys 


in the 5 

N91-25769/1/GAR 158,442 
Long-Term Microwave Power Drift of a Cesium Frequen- 
cy Standard and Its Effect on Output Frequency. 
N91-25770/9/GAR 158,443 


Rubidium Atomic Frequency Standards for GPS Block 


NQ1 -25771/7/GAR 158,444 
— uency Shifts in a — ‘seaman Standard Due 
to Coupling to Another S 

NO1-2877; /2/GAR 158,447 
Effect of Thermal Cycling on Stress in Metallic Films on 
Ceramic Substrates. 

N91-25779/0/GAR 160, 183 
GPS Block 2R Time Standard Assembly (TSA) Architec- 


ture. 

N91-25781/6/GAR 158,449 

Time and Freq ing Metrological Equipment 

in the USSR. 

N91-25784/0/GAR 158,451 

BBC Network Radio Time and Frequency Standard and 

Its Role in the Provision of the Greenwich Time Signal. 

N91 -25792/3/GAR 58,454 

Physical in of the Frequency Shifts in Cesium Beam 

Frequency Standards: Related E 

N91-25794/9/GAR 160,479 

Physics of the Envi | Sensitivity of Rubidium Gas 
160,480 


Cell Atomic Frequency Standards. 
N91-25795/6/GAR 
Local Oscillator Induced Degradation of = gpa 
Stability in Ly 4 Atomic Frequency Standard: 
N91-25798/0/GAR 158,455 
as FACTOR 
im Kern- 


ee eines Bo Beng Aang (Calculation of 
mechanical phenomena in the core bottom of a HTGR- 


reactor). 
1B/B91-01040/GAR 160,021 
FRILLS SUBROUTINE 
FRILLS: An Interactive Least-Squares Fitting vote. 
PB91-224717/GAR 
FRONTIER FORMATION 
eeey and Depositional Systems of the Frontier 
‘ormation and Their Controls on Reservoir Development, 
somes Arch, Southwest Wyoming. Topical Report, April 
1989-March 1991. 
PB91-222075/GAR 159,907 
FRONTS (METEOROLOGY) 
Use of ADAP to Examine Warm and Quasi-Stationary 
Frontal Events in the Northeastern United States. 
PB91-225037/GAR 158,009 
FROSTBITE 
Cellular vol Tissue Injury during Nonfreezing Cold Injury 


and Fros' 
AD-AZS7 & 398/4/GAR 159,570 
FUEL CELLS 
Recent achievements in polymer electrolyte fuel cell 
(PEFC) research at Los Alamos National Laboratory. 
DE91013683/GAR 158,797 
FUEL ee 
Electric power monthly, June 1991. 
DE91014706/GAR 158,738 
Light-Duty Automotive Technol and Fuel Economy 
pag: through 1991. ad 
PB9 160,681 


158,433 
158,434 


158,435 


160, wr 














Vv, 





1-206342/GAR 


FUEL CONTAMINATION 
Surv ah Optical Diagnostic Methods for the Study of 


Fuel 
AD-A237 361/1/GAR 158,760 


FUEL-COOLANT INTERACTIONS 
Characterization of jet breakup mechanisms observed 
from simulant experiments of molten a eetaatia, 
coolant. Technical progress report, FY 1 


DE91013700/GAR 
FUEL ECONOMY 


160,031 





and Fuel Economy 
160,681 


Light-Duty gy 
Trends through 1991. 
PB91-206342/GAR 
FUEL NOZZLES 
Technology Insertion-E Services Process Char- 
pin on Task Order Not No. 1. (Block 2). Database Doc- 
tion Book. Book 1 of 2. OC-ALC MATPCB. 
AD A237 7 394/2/GAR 159,687 


FUEL PRODUCTION 
Proof-of Automation of Propellant Processing. 
N91-25204/9/GAR 158,404 


Extraction of Volatiles and Metals from Extraterrestrial 


es. 
N91-25205/6/GAR 160,557 
Caen Fn ma Simulations of Extraterrestrial 


ns. 
NST sr ase 1e/BrGA GAR 158,406 
Annotated Bibliography of Propellant Processing Meth- 


ods. 
aa -25219/7/GAR 158,407 


yobs ed Engineering Research Center for Utilization 
oft Local Planetary Resources. 
N91.25208/0/GAR 160,564 


Autonomous Production of Propellants. 
N91-25226/2/GAR 158,409 


Quantitative Computer Representation of Propellant Proc- 


essing. 
NO1-25231 /2/GAR 158,410 


— of Volatile E: sarb¢ Chon- 
ies: Dehydration of Tale inbetrect Sab). 
NOT 1-26036/4/GAR 157,885 


Options for Martian Propellant Production as yA 
N91-26069/5/GAR 


FUEL RODS 
a of tube power and exposure on rupture rates of 8 


eactor. 
160,001 





tal at C Ri 

DE91013470/GAR 
FUEL STAGING 

Natural Gas Reburning for NOx Control on a Cyclone- 

Fired Boiler. 

PB91-223164/GAR 158,876 
FUEL SUBSTITUTION 

Fleet assessment for opportunities to effectively deploy 

light duty alternative fuel vehicles. 

DE91013430/GAR 160,672 


FUEL SUPPLIES 


Petroleum we 
DE91014076/ 
FUEL TANKS 


Thermal Performance of a Liquid Hydrogen Tank Multi- 
layer insulation ar at Warm Boundary Temperatures 
2 


of 630, 530, an 
N91-25159/5/GAR 158,983 
FUEL TAXATION 
Highway Taxes and Fees: How They Are Collected and 
Distributed, 1991. 
PB91-223727/GAR 160,722 


Highway Taxes and Fees: How They Are Collected and 
buted, 1986. 


Distri 
PB91-224386/GAR 160,723 
FUNCTIONAL LOGIC LANGUAGES 
Implementation of Lazy Narrowing: The JUMP Machine. 
PB91-224550/GAR 158,597 
FUNGICIDES 
Pesticide Fact Sheet Number 225: Zinc Borate. 
PB91-218024/GAR 


ee 


parent, 1990. Volume 2. 
158,736 


158,925 





luation of a Workpiece Tempera- 
oo ‘Analyzer & industrial favaces: Steel industry survey 
and furnace selection. Task 1, Survey report. 
DE91013138/GAR 159,246 
Development and tion of a Workpi Tempera- 
ture Analyzer for industrial eee Concept develop- 
ment and technical evaluation. Task 3, Technical summa- 


Ber 013285/GAR 159,247 


Untersuchungen ueber das Auftreten von Nitro-PAH bei 
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Muonium Substituted Molecules. 
PB91-224758/GAR 
MUONIUM 


158,312 


Muonium and Hydrogen Defect Centres in Solids. 
PB91-225185/GAR 160,276 


NATIONAL GOVERNMENT 


MUSCARINIC CHOLINERGIC RECEPTORS 
Effects of Chronic Lithium Treatment on Protein Kinase C 
and Cyclic AMP-Dependent Protein Phosphorylation. 
AD-A237 227/4 159,496 


MUSCARINIC RECEPTORS 
Structural Comparison of the Potent Antimuscarinic Agent 
Azaprophen So eeery licen gr Hydrochloride 
Structurally Related Antimuscarinic Agents. 
AD-A237 712/5 


158,287 
MUSCLES 
Three Hierarchies in Skeletal Muscle Fiber Classification 
Allotype, |: and 3 
N91-25577/8/GAR 159,375 
Etude de |’Evolution du Muscle Strie Squelettique Apres 
Ine Irradiation 4 Une Dose a de 30 Gy 
(Study of the Skeletal Muscle After 
Irradiation at an hoeeneage Dose of 30 Gy). 
'1-209080/GAR 159,567 
MUSCULOSKELETAL SYSTEM 
a. Skeletal Muscle Fiber Classification 
NOT 0877/8 CAR . 159,375 
MUSEUMS 
Lincoin ae and Interpretive Center: Suit- 
a yrryy 158,066 
MUSTARD SEED 


PB91-223925/GAR 


PB91-219139/GAR ~ 
MUTATIONS 

electrophoresis. 

DE91014015/GAR 159,437 
N-EICOSANE 


Probing the Structure of Solids in a Liquid Environment: A 
Recent ‘in-situ’ Experiment Using High 


Energy bemrmy 9 Scanning X-ray Diffraction. 
PB91-222943/GAR 158,231 


NASA Se eit 
Needs Survey of NASA Automation and 
Robotics Missions. Volume 2: Appendixes. 
N91-25304/7/GAR 160,630 


aly i 
N91-25899/6/GAR 
Index to NASA News Rel 
N91 "O8060/6/GAR 

NATION ASSISTANCE 

Revisionist View of Nation Assistance in Africa. 

AD-A237 687/9/GAR 


NATION BUILDING 
Nation The Army Aviation Contribution. 
AD-A237 690/3/GAR 


NATIONAL ACID PRECIPITATION ASSESSMENT 
PROGRAM 
Backcasting performance of the NAPAP emissions model 


set. 

DE91014303/GAR 158,847 

Anthropogenic Emissions Involved in Acidic Deposition 

Processes. 

PB91-223149/GAR 158,874 
mee AIRSPACE SYSTEM ina 

Nas Operational Test and Evaluation/integration 

Maintenance Management System (Mms) Test Proce- 

dures. 

N91-25100/9/GAR 160,646 


Nas Operational Test and Evaluation/Integration of the 

Maintenance System (Mms) Test ee 

pe ne 647 

[AS Operational Test and Evaluation (OT/E)/! 

of the Interim Monitor and Control Software 2 /eVinate 

N91-25628/9/GAR 160,651 
NATIONAL EMISSIONS STANDARDS FOR HAZARDOUS 
AIR POLLUTANTS 

Asbestos/NESHAP Adequately Wet Guidance. 

PB91-218693/GAR 158,862 

Asbestos/NESHAP Regulated Asbestos Containing Ma- 

Guidance. 


terials 

PB91-218701/GAR 158,863 
NATIONAL ENVIRONMENTAL POLICY ACT ; 

Notice of ——s authorizations to import Canadi- 

an natural r b 

DE91013191/GAR 158,809 





159,795 


159,797 


Floor Brief: 
HR 1236, H. Rpt. 
102-38. 
PB91-960118/GAR 157,746 
NATIONAL GOVERNMENT B 
Synthesis of options for academic research facility financ- 
ing. 
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DE91013931/GAR 157,749 


Summary of interim reports submitted by grantee organi- 
zations participating in the Federal Demonstration 


Project. 
DE91013938/GAR 157,753 


NATIONAL NARCOTICS LEADERSHIP ACT OF 1988 

a on High Intensity Drug Trafficking Areas Pursuant 
the National Narcotics Leadership Act of 1988. Imple- 

Soanien of the Anti-Drug Abuse Act of 1988. (Section 

1005, Subtitle A, Title |). 
PB91-214049/GAR 158,093 

NATIONAL PRIMARY DRINKING WATER REGULATIONS 
Regulatory Impact Analysis of Proposed National Primary 
Drinking Water R tions for Radionuclides. 
PB91-225698/GAI! 158,951 


yg ERE gh 
ga teeny WARSAW Pact Relationship 

and the U.S. it of Defense Budget. 
AD-A237 098/9/GAR 159,642 
What Effect Will America’s Elderly Have on National Se- 


in the Year 2010. 
AD-A237 691/1/GAR 


NATIONAL SERVICE 
Nationa! Service: A Responsibility, A Solution. 
AD-A237 862/8/GAR 158,089 


pin ney VOLUNTARY LABORATORY ACCREDITATION 


Drectoy of mag Laboratories, — National Vol- 


untary | ion Pri 
PB91 202646/GAR _ 
NATO 
U.S. Army Forces in Europe: 1991-1997. 
AD-A237 075/7/GAR 159,758 
NATO ‘Out-of-Area’ an Historical Perspective and Post- 
Cold War Potential. 
AD-A237 247/2/GAR 
Reserve Forces of the NATO Armies. 
AD-A237 248/0/GAR 159,771 


Heading for United States Army Air Defense 
Forces in 


urope. 
AbsAas? 310/8/GAR 159,605 


ow Countries’ NATO Policy: The Next Five Years. 

AD ASST 610/1/GAR 159,791 
Scandinavian NATO Policy: The Next Five Years. 
AD-A237 ‘683/7/GAR 
Guide to Document Security Markii and Distribution 
Statements Used = NATO and NATI apy Nations 
(Guide Concernant les Mentions de Securite et de Diffu- 

sion Utilisees par l'OTAN et les Pays Membres de 
rOTAN). 
AD-A237 816/4/GAR 159,735 
NATO and Warsaw Pact Weapons Production Trends, 
1975-1989. 
PB91-214643/GAR 


NATURAL EMISSIONS 


pre na Ground Penetrating Radar (Sp) for Peat Analy- 
the Canadian Northern Wetlands Study. 
Now 25479/ 7/GAR 158,858 


Measurement of Methane Emissions in the Plume of a 
Large Surface Coal Mine Using Open-Path FTIR Spec- 


troscopy. 
PB91-226415/GAR 


Climate nome and Global | ‘ene Emissions. 

PB91-226480/GAR vied 158,900 
NATURAL GAS 

Proceedings of the natural a research and develop- 

ment contractors review mee! 

DE91002035/GAR 159,879 


Notice of orders granting . Saga to import Canadi- 
an natural and record decision 
DES1013191 /GAR 158,809 


Power m4 Partners, L.P. natural gas im Oj FE 
Docket No. 90-33-NG): ‘Enronmentel ben ard ae oo. : 
DE9101 3 92/GAR 159,079 


Fuel-rich hydrocarbon/nitrogen chemistry. Implications for 
reburning with natural Sat oo 
DE91798497/GAR 


158,107 





159,144 


159,770 


159,799 


159,742 


158,898 


158,854 


one ape ge gasmotorer i Danmark. Energiplan 2000. 
(Analysis , demand, gas engines in Dennenk Energy 


Beot798s 798532/ GAR 158,783 


Ho caged of the Mehra Process(sm) for Nitrogen Re- 
> a Cryogenic Process for Nitrogen Rejection 
ae Natural Gas. Topical Rak June 1990- 


pba 22: 302067/ GAR 158,785 


Advanced Gas Prime Mover Conc Final Report, 
March 1987-August 1990. i 


PB91-222091/GAR 158,397 


ee ——_ 5 —— in — Gas Flames: 
u limon - phorien-le-Chateau. Topical 
Report, July 18-20, 1990. " 

PB91-222117/GAR 158,750 


Laser Probes of Natural ey game Chemistry. Annual 
Report, January-December 
Post -222125/GAR 158,786 
Development for Trace Species De- 
ate Four-Wave Mixing. Annual 
9-November 1990. 


tection: inrered De 
Report, 
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KEYWORD INDEX 


PB91-222141/GAR 158,373 
phe cy eh Energy and Natural Gas Demand in the 


Indus! 
PB91 222547/GAR 158,745 


Natural Gas Reburning for NOx Control on a Cyclone- 


Fired Boiler. 

PB91-223164/GAR 158,876 
Entwicklung und Aufbau einer Praezisions-Gasdichtemes- 
sanlage zur Bestimmung der thermischen Zustandsgroes- 
sen von reinen Gasen und Gasgemischen. (Development 
and co ofa ion gas densimeter for deter- 
prseen vd the thermal state variables of pure gases and 


es). 
$is/Ao1- A91 00997/ GAR 


NATURAL GAS DISTRIBUTION SYSTEMS 
Guidance Manual for Operators of Small Gas Systems 


(Revised). 
PB91-219907/GAR 160,666 


Wartung von Anlagen zur Versorgung mit Wasser, Gas, 
Elektrizitaet und Waerme in Wohngebaeuden - unter be- 
sonderer Beruecksichtigung der Sicherheitstechnik. 
(Maintenance of installations for the supply of water, =. 
electricity and heat in residential buildings - especially in 
view of safety engineering). 

TIB/A91-00985/GAR 158,152 


NATURAL LANGUAGE (COMPUTERS) 
Quantifiers. 
N91-25651/1/GAR 





158,316 


158,535 


Determiners. 
N91-25652/9/GAR 158,536 
Formal Semantics. 
N91-25662/8/GAR 
Discourse Representation Theory. 
N91 25669/3/GAR 
NATURAL RADIOACTIVITY 
Radon Detection in Homes and Buildings. January 1986- 
September 1991 (Citations from the NTIS Database). 
PB91-800953/GAR 158,953 
NATURAL RESOURCES MANAGEMENT 
Geographic Information System Pilot Project for the 
Upper Mississippi River System. 
PB91-218172/GAR 159,929 
Draft Environmental gg Statement and General Man- 
Plan: tam National Battlefield, Washington 


158,923 


158,546 


158,551 





County, Marylan 
PROT S19687/GAR 
NAVAL BUDGETS 


ones the Impact of the Permanent Change of Sta- 
aed (eC) Budget on Navy Enlisted Personnel Unit 


ABADI 1 162/3/GAR 159,656 
Department of the Navy Supporting Data for FY 1992/ 
1993 Budget Estimates Submitted to Congress February 
1991. Operating Appropriations Navy and Marine. 

AD-A237 215/9/GAR 159,663 


Personnel and Payroll Management; A Guide for the 


Comptroller. 

AD-A237 341/3/GAR 159,681 
NAVAL OCEAN SYSTEMS CENTER 

Fifty Years of Research and Development on Point 

Loma, 1940-1990. 

PB91-214395/GAR 157,761 
NAVAL OPERATIONS 

Low Intensity Conflict from a Maritime Perspective. 

AD-A237 432/0/GAR 159,785 
NAVAL PERSONNEL 

Analysis of Navy Recruiting Command's Officer Goaling 


Models. 
AD-A237 493/2/GAR 159,711 


— . Providing On-Site Child Care Services on Per- 
Prod , Morale and Retention. 

AD AS? 494/0/GAR 159,825 
Analysis of Naval Officer Accession Supply: Historical 
Factors and Future Trends. 

AD-A237 495/7/GAR 159,712 
Study to Determine an Alternate Method of Orienting 
Newly Reporting Hospital Corpsman to the Skills Neces- 
sary for the Performance of Duties at Naval Hospital 
— Which Also Prepares Them for Their Wartime 


AD-ADS7 779/4/GAR 159,733 


NAVAL PLANNING 
Challenge and Response: New Threat, New Constraints, 


New Navy. 

AD-A237 180/5/GAR 159,766 
NAVAL PROCUREMENT 

Contracting for Embedded Computer Software Within the 

Department of the Navy. 

AD-A237 192/0/GAR 159,662 
NAVAL RESEARCH 

NSAP and Human Factors. 


AD-A237 115/1/GAR 159,650 


NAVAL RESEARCH LABORATORIES 
AVHRR Data Set for the Arctic Leads ARI. 
AD-A237 221/7/GAR 

NAVIER-STOKES EQUATION 
Navier-Stokes Simulation of Inlet Flow Fields-Experimen- 
tal Verification. 
N91-25344/3/GAR 157,790 


Veto Spits Polynomial Expansions (HOPE) for Flux- 
Vi litting. 

N91-25739/4/GAR 157,800 
ae EQUATIONS 


160,101 





of the Ir ible Navier-Stokes Equa- 
oon in Genera Coordinates Using Contravariant Velocity 


Compone: 
PBO1-218626/GAR 160,143 


Multigrid Method for an Invariant Formulation of the In- 
— Navier-Stokes Equations in General Coordi- 


PB91-218842/GAR 160,144 


NAVIGATION SATELLITES 
GPS Time Transfer with Implementation of Selective 


Availability. 

N91-25766/7/GAR 158,440 

Navigation experiment NAVEX on Spacelab mission D1. 

Final report. 

TIB/B91-00947/GAR 160,610 
NAVY 

Operation Desert Shield/Storm: Use of Navy and Marine 


Corps Reserves. 

AD-A237 347/0/GAR 159,782 
NBC PROTECTION 

Environmental Assessment: Entry/Exit Tests for Collec- 

tive Protection NBC Shelter Systems Using Human Vol- 

unteers and Nontoxic Simulants. 

AD-A237 490/8/GAR 159,619 
NBC WARFARE 

Ventilation Kinetics Testing of a Steel Frame/Rubber 

Fabric Underground Shelter. 

AD-A237 469/2/GAR 159,618 
NEKTON PROGRAM 

Evaluation of the NEKTON Program. 

AD-A237 888/3/GAR 
NEMAHA NATURAL RESOURCES DISTRICT 

Ground-Water Quality in the Nemaha Natural Resources 

District, Southeastern Nebraska, 1989. 

PB91-314783/GAR 159,060 
NEODYMIUM LASERS 

og ony ee ma Nd:YAG Laser. 

AD-A237 824/8 

University of Rochester, Laborat 
ber 1989-30 


160,133 


160,169 


for Laser Energetics 
annual report, 1 Octo ptember 1990. 
+R A 159,952 


High-peak power-Nd:glass laser facilities for end users. 
DE91013246/GAR 159,953 


NEON 20 BEAMS 
Pees modulation of high-LET hyperthermic ra- 
e01013763/GAR 159,563 
NEOPLASMS 





of the In Vitro Generation 
of the Cytotoxic * -Lymphocyte Response Against Syn- 
Peon MOPC-315 Plasmacytomas by Spleen Cells from 

lelphalan-Cured MOPC-315 Tumor Bearers (Catechola- 
mine Inhibition of Tumor Immunity Following Chemothera- 


py). 
AD-A237 650/7/GAR 159,381 


Intrathoracic neoplasms in the dog and cat. 
DE91013789/GAR 

NEOPLASTIC CELL TRANSFORMATION 
Chromosomal changes in cultured human epithelial cells 
transformed by low- and high-LET radiation. ame 


159,406 


DE91013772/GAR 


NEPAL 
Nepal: Poverty and Incomes. 
PB91-222489/GAR 

NERVE CELLS 
Central Neuronal Mechanisms Involved in the Cardiores- 
piratory Effects of Or. cic Agents. 
AD-A237 160/7/GA 159,584 


Involvement of the Immune System in Neuronal —— 
AD-A237 579/8/GAR 19,462 


NERVOUS SYSTEM 
Serine Proteases and Their Serpin Inhibitors in the Nerv- 
ous System, Regulation in Development and in 
ative and Malignant Disease. Volume 191. 
AD-A237 282/9 159,377 


Semiannual Report for the First Six Months of Activity on 
Grant N00014-91-J-1333: 1-30 January 1991. 

AD-A237 454/4/GAR 158,131 
Enhanced Expression of Glial Fibrillary Acidic Protein = 
the bm ps Degeneration Reaction Can Be U 


158,195 





po age ative Research and Development Agi 
(CRDA) H 
AD-A237 474/2/GAR 157,748 


Fifty Years of Research and Development on Point 
Loma, 1940-1990. 
PB91-214395/GAR 157,761 


Indicators of Neurotoxicity. 
PB91- Be1a7/GA 


NERVOUS SYSTEM DISEASES 
New techniques for positron emission tomography in the 
study of human neurological disorders. Progress report 
for the project year beginning 14 June 1990. 


159,598 





DE91013855/GAR 
NETWORK ANALYSIS 

Computer Network E: 

N91-25934/1/GAR 
NETWORK CONTROL 

Overview of SAFENET and Its Implications for Aerospace 

Applications. 

N91-25640/4/GAR 
NETWORK INTERACTIONS — 


159,410 


nvironment Planning and Analysis. 
158,424 


158,479 


ynaptic Plasticity and Net- 
a pes Reconstituted Neur- 
from Fundamental Biophysical 


Principh 
AD-A237 558/2/GAR 
NEURAL NETS 
Least-Squares Learning and 
Probabilities on ification 


158,132 


‘oximation of Posterior 
oblems by Neural Net- 
work Models. 

AD-A237 140/9/GAR 158,621 
Engineering Applications of Neural Computi A State- 
oftne-At Suny ke 

AD-A237 628/3/GAR 158,339 
Design and Hardware Implementation of Neural Systems. 
AD-A237 703/4/GAR 159,45; 


Hardware Implementation of Neuron Nets and Synapses. 
AD-A237 704/2/GAR 159,452 


Analog Computation in Neutral Systems: Architectures 
a 


ind Complexity. 
AD-A237 856/0/GAR 158,470 


ers on Earth and in Space. 


Macular Bioacceleromet 
N91-25580/2/GAR 159,454 


NEURAL NETWORKS 
Studies in Neural Network: 
AD-A237 452/8/GAR 


NEURAL SIMULATORS 
“—_, of Neuronal acm te a Plasticity and Net- 
interactions U: =} Computer Reconstituted Neur- 
onal ‘Network Derived from Fundamental Biophysical 
AD ALOT 558/2/GAR 158,132 
NEURO-TRANSMITTERS 
Interactions of Neuromodulators with Cells of the Immune 
—_ 
AD-A237 613/5/GAR 
NEUROPSYCHOLOGICAL TESTS 
Development and Evaluation of a Human Performance 
Assessment Battery. 
AD-A237 391/8/GAR 159,524 
agg enteral VOLUNTEERS 
and Evaluation of a Human Performance 


159,524 


159,512 


159,380 





Pee aoe Bette jattery. 
AD-A237 391/8/GAR 
NEUROTOXINS 

A Non-Radioactive Receptor Assay for Snake Venom 
Postsynaptic Neurotoxins. 

AD-A237 121/9 159,583 
Development and Testing of an In Vitro Assay for 
Screening of Potential Therapeutic Agents Active against 
Na Channel Neurotoxins. 

AD-A237 159/9/GAR 159,494 


Inhibition of N6-(3H)Cyclohexyladenosine Binding by Car- 


bamazepine. 
AD-A237 741/4 159,384 


NEUROTRANSMITTERS 
No Evidence for Misoume Attenuation of Ethanol-in- 
duced | n with fh gic Neurotransmitter 





Ab Ags? 207/6 159,376 

pment rte Se of the In Vitro one of 
lotoxic T-' ye a esponse against yngen- 

py bana 15 Plasmacytoma. 

AD-A237 453/6/GAR 159,378 


Effect of Neurotransmitters on the Activation of Murine 
Lymphocytes in Vitro. 
AD-A237 465/0/GAR 159,379 
Organization of the Suprachiasmatic Circadian Pacemak- 
er of the Rat and its Regulation by Neurotransmitters and 
Modulators. 
AD-A237 788/5/GAR 159,516 
NEUTRINO oy reat 
Supernova Detectors Based on Coherent Nuclear ao 
PBO1.224642/GAR 157,984 
Prospects for Relic Neutrino Detection. 
PB91-224659/GAR 
NEUTRINO REACTIONS 
Effect of a Neutrino Magnetic Moment on Nuclear Excita- 


tion Processes. 
PBDt -224709/GAR 160,490 
NEUTRINOS 
Summary: Neutrinos and nc I or physics. 
DE91014608/GAR 
NEUTRON CAPTURE THERAPY 


Dose-response analysis for boron neutron capture ther- 
pen ba of the B16 murine melanoma using p-boronophenyla- 
DE91013806/GAR 159,407 
Radiobiology of boron neutron on woe al foo ee 
with the concept of relative biological eff 


157,987 





* 160,457 


KEYWORD INDEX 


DE91013807/GAR 159,408 
Boron neutron capture therapy of ocular ~~ and 
intracranial using 
DE9101 /GAR Ar a 
Ueber Bor-organische 
der Neutronen-Einfang- Therapie. Toon organic boron pa 
—- the neutron capture ‘ 
B/B01-01008/GAR 159,418 
NEUTRON-DEFICIENT ISOTOPES 
beta (+ ) -Endpunktsmessungen von neutronenarmen 
Kemen in der Naehe von (100) Sn und (146) Gd. ( beta 
(+ ) end-point nuclei 
in the hey ore oe of (100) Sn and (146) Gd). 
TI8/B91 1037/GAR 160,534 
NEUTRON DETECTION 
roe techniques in neutron data measurements above 30 
DE91013690/GAR 
NEUTRON DETECTORS 
New techniques in neutron data measurements above 30 
ory eral 160,346 
NEUTRON mp tt 
eat nen of Materials from Neutron Diffrac- 
tion and 
PB91-225292/GAR 160,278 
NEUTRON DIFFRACTOMETERS 
MACS, the manipulation and collimation system on the 
NPD at LANSCE. 
DE91013685/GAR 160,345 
Neutron Diffractometer at as 


Varhind: 





160,346 


Proposal for a Cold 
PB91-224568/GAR 
NEUTRON | 


ie ma- 
TIB/A91 159,146 
NEUTRON REACTIONS 
Fission cross secti energy — 
DE91013316/GAR 160,304 
Experimente zum Einfang polarisierter Neutronen in (12) 
C im Energiebereich von 20-35 MeV. (Experiments on 
the capture of polarized neutrons in (12) C in the energy 
range of 20-35 MeV). 
TIB/A91-00974/GAR 160,512 
Kern: Sun (ite) A Obes Untersuchungen an (168) Er, (196) 
Au und (198) Au. (Nuclear studies on (168) 


Er, (196) Au, and (196) Au). 
TIB/A91-00981/GAR 


NEUTRON eregeny rt 
Cor yn and Incoherent Cross-Sections 


to Neutron Heflectnty Profiles. 
PB91-224584/GAR 160,487 


NEUTRON-RICH ISOTOPES 
Correlated dipole response of neutron rich nuclei. 
DE91013982/GAR 


NEUTRON SCATTERING 
of Neutron Scattering by Atomic Electrons: ‘j’- 

Coupling Scheme. 

PB91-224667/GAR 160,488 
NEUTRON SOURCES 

New techniques in neutron data measurements above 30 

jeV. 

DE91013690/GAR 160,346 
NEUTRON SPECTROSCOPY 

Physics and Chemistry of Materials from Neutron Diffrac- 

tion and Spectroscopy. 

PB91-225292/GAR 160,278 
NEUTRON STARS 

Effects of the equation of state in neutron stars and in 


stellar 
157,940 


in the i diat 
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160,407 


collapse. 
DE91014534/GAR 
Impact of the nuclear equation of state on models of ro- 
ing neutron stars. 
DE91014615/GAR 157,941 
NEUTRON TRANSPORT 
REAC*3 nuclear data libraries. 
DE91014692/GAR 160,462 
Neutronics Software with the Nuclear Engineering —— 
PB91-225847/GAR 160,504 
NEVADA TEST SITE 
Poseneraag ane data recovery at drill pad U19ay, Nye 


County, Nevada 
DE91014524/GAR 158,063 
Distribution and abundance of desert tortoises on the 
Nevada Test Site. 
DE91014914/GAR 159,923 
NEW pote ASSESSMENT PROGRAM 
parisons of NCAP Crash Tests Results with Driver 
ir ry Rates i in _— Crashes. 
91-218453/GAR 160,696 
NEW HAMPSHIRE 
Water Resources Data for New Hampshire and Vermont, 
Water Year 1990. 
PB91-218149/GAR 159,061 
NEW JERSEY 
Water Resources Data for New Jersey, Water Year 1990. 
Volume 2. Ground-Water Data. 


NIOBIUM ALLOYS 


PB91-218446/GAR 
NEW RIVER GORGE NATIONAL RIVER 
Historic Structure Administrative Data, Historical 
Data, Data: a of Glen Jean, New River 
Gorge National River, West Virginia. 
PB91-214353/GAR 158,064 
NEW WORLD ORDER 


Ri Superpowers: The Role of the Military. 
AD-A237 298/5/GAR 159,775 


NEW YORK (NEW YORK) 
Evaluation of Solidification/Stabilization Technology for 
Buffalo River 
AD-A237 373/6/GAR 159,049 


NEWTON METHODS 
Iterative Estimators. 
N91 Os7atl 7/GAR 


NIAGARA FALLS —_ 
Record Decison (EPA Region 2): Hooker- 
pe nly Candi > new ‘alls, NY. (First Remedial 
PB91-921417/GAR 159,008 


NICKEL 
FTIR/TDS Studies of Reaction Paths and Surface inter- 
— Following Multilayer Adsorption of Formamide 


on Ni(111). 
AD-A237 137/5 


159,062 


159,372 


158,252 
Mode selectivity in cluster-molecule interactions: Ni(sub 
13) + D(sub 2). 

DE91013352/GAR 160,306 


Kinetics of solid-state reactions in Ni-Zr thin films. 
DE91013652/GAR 


Beo1O1a1S4/GAR _ —_ 159,281 


X-ray Analysis of Changes to the Atomic Structure 
Around Ni i Associated with the Inter-Diffusion and Me- 


chanical Aloyng of Pur Ni and Mo Powders. 
PB91-222976/GAR 158,233 


NICKEL 64 TARGET 
lochaustnenden 
in (63) 
citation and the decay of 
and (63) Co). 
TIB/B91-00977/GAR 
NICKEL ALLOYS 


peace) 064/1/GAR 158,385 


Interaction of HVEM-generated point-defects with dissoci- 
ated dislocations. 160,029 


DE91013353/GAR 

Metastable phase equilibria in co-deposited Ni(sub 1- 
x)Zr(sub x) thin films. 
pears 159,277 


of austenitic alloys for advanced heat recov- 


oy ard oe 158,849 


NICKEL ALUMINIDES 
Growth of Ultrathin Epitaxial Intermetallic Films. 
AD-A237 798/4/GAR 
NICKEL HYDROGEN BATTERIES 
of a Ni-H2 Battery Cell. 
R 


159,276 


von Proton- 
and (63) Go. (Stix (Study of the ex 
proton-hole states in (63) Cu 


160,517 
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Thermal i 
N91-25319/5/ 158,711 


NICKEL IODIDES ; 
Pressure-induced Mott Transition in transition-metal io- 
dides. 

DE91013671/GAR 159,279 

NICKEL OXIDES 


Creep and diffusion i 

DE91013766/GAR 
NICKEL STEELS 

Braze yy eee = and Strength Characterization Stud- 

pay fl dey ok a Steel with Applica- 

s. 

No1.25083/3/GAR 159,254 
NICOTIANA 

Mechanisms of inhibition of viral replication in plants. 

DE91014386/GAR 159,474 
NICOTINE 

peer in environmental tobacco smoke (ETS): Compar- 


ison o' Go nyt and stationary area sampli 
Desio1acot AR 156,846 


NIGHT VISION DEVICES 
pee 2k neater hay it Vision Devices: Anecdotes from 
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view of safety engineering). 

TIB/A91-00985/GAR 158,152 
RESIDENTIAL SECTOR 

Engineering evaluation/cost analysis for the proposed 

decontamination of pri ies in the vicinity of the Hazel- 

— Interim a fe, Hazelwood, Missouri-environ- 


nt assessment. 
DE91014301 /GAR 
RESIDUAL —e 


160,623 


158,937 





Vv ett f (Exergy analy- 
sis for an integ vad! Soslhcaton pose mer cycle plant). 
DE91 793197/GAR 158,721 

RESIDUAL STRESS 
Residual Stress Detection in Railroad — An Ultra- 
sonic System — EMATs. Report No. 2: 
PB91-222653/GA\ 160,669 
re HEATING 
Magma Electrolysis: An Update. 
N91 "26024/0/GAR 
RESONANCE PARTICLES 
per in two eps physics: A = for the gamma 
rtic 


Beater a spin-one pai 
E9101 AAT3/GAR 160,448 
RESONANCE SCATTERING 
Resonantly Scattering Crystals and Surfaces. 
PB91-224865/GAR 160,497 
RESONANT FREQUENCIES 
pene 0 of a cylindrical liquid column under the influ- 
steady axial micro-gravity field. 
$15/801-00987)GAR 160,150 
epee frequencies of a spinning amphora-type liquid 
umn. 
TIB/B91-00961/GAR 160,154 
RESONANT VIBRATION 
Response of a viscous liquid layer around a center-core 
to axial excitation in zero-gravity fenves 


160,578 


TIB/B91-00962/GAR 


RESOURCE CONSERVATION 
Washi ’s Soil and Water: Conditions and Trends, 


1982-1987. 

PB91-214460/GAR 159,927 
RESOURCE CONSERVATION AND RECOVERY ACT 

Development of BDAT Standards for RCRA Wastes. 

PB91-219121/GAR 158,995 
RESOURCE MANAGEMENT 

Study to Determine the Most Resource Efficient Method 

to Provide Initial Treatment of Adult Nonurgent a 

Who Access — Army Community Hospital via the 


Emer: Roo 
AD-A237 47778/GAR 159,113 
poe to Determine the Reli of Ab d and 
Coded Medical Records Data Witch Determines DRG 
pgp and re: Potential Effect on Resource Alloca- 
at Reynolds Army Community Hospital (RACH). 
AD-AZ37 ¥80/2/GAR 159,103 
Comparative Workload Prediction Models for the Medical 
Care Composite Unit and the Medical Work Unit Systems 
for Health Services ind. 
pine 887/5/GAR 
fghanistan’s td and natural resources. 
DEe1013770/GAR 
RESOURCES MANAGEMENT 
ification of Parameters for 
Database for Drought Monitoring and 
ng in the African § 
N91-25938/2/GAR 
RESPIRATORY SYSTEM — 
Central i Ived in the Cardi 
piratory Effects of comabouiane Agents. 





159,117 
158,813 


ment of a tial 
‘amine Early 


159,926 





AD-A237 160/7/GAR 


Heart-Lung Interactions in Aerospace Medicine. 
N91-25576/0/GAR 
RESPONSE shy sieneny 
Theory of Dynamic Response Functions of Periodically 
Modulated Physical Systems. 
PB91-224790/GAR 160,273 
RESPONSE TIME (COMPUTERS) 
Effects of Distributed Database Modeling on Evaluation 
of Transaction Rollbacks. 
N91-25956/4/GAR 158,577 
RESPONSES 
Response of a spinning liquid column to pitch excitation. 
TIB/B91-00958/GAR 160,151 
= of an annular cylindrical liquid column to vari- 
excitations in zero-gravity. 
Tis/B91-00950/GA AR 160,152 
pag ooryns of a viscous liquid layer around a center-core 
axial excitation in zero-gravity. 
Ti8/B91-00962/GAR 160,155 
Axial response of an amphora-type liquid column. 
TIB/B91-00963/GAR 
RESTRICTED FETCH 
Wind-Wave Generation on Restricted Fetches. 
AD-A237 420/5/GAR 
RESTRUCTURING 
Borrowed Military Manpower: What Alternative in a Small- 
er Army of the Future. 
AD-A237 297/7/GAR 159,672 
RETIREMENT 
Shorta of Scientists and Engineers Due to Retire- 
ments Unlikely in the 1990s. 
N91-25899/6/GAR 157,733 
REVEGETATION 
Review of + get. gone practices appropriate for reclama- 
tion of the proposed nuclear waste repository at Yucca 


Mountain, Nevada. 
DE91014311/GAR 159,987 


REVERSE-FIELD PINCH 
Effects of magnetic field errors on reversed field pinch 


ee. 
E91013636/GAR 160,198 
Nonlinear reversed field pinch dynamics with nonideal 


DE91013638/GAR 160,200 


Resistive wall modes in the Reversatron II RFP. 

DE91014304/GAR 160,202 

Reversed-Field Pinch peg and transport studies. 

Final report, April 1990-June 19: 

DE91014317/GAR 160,203 

Simulation Study of Toroidal Phase-Locking Mechanism 

in Reversed-Field Pinch Plasma. 

N91-25850/9/GAR 160,219 
REVIEWS 

Variable Amplitude Load Fatigue. Task A: Literature 

Review. Volume 1. Traffic Loading and Bridge Response. 

PB91-223685/GAR 158,959 
RF SYSTEMS 

prey om design and lormance of the rf deflec- 

tor in the Los Alamos single-beam funnel experiment. 

DE91013498/GAR 160,313 

AGS Booster low frequency rf system. 

DE91013796/GAR 160,366 


Overview of the Superconducting Super Collider rf sys- 


tems. 
mepsiinponaeteate 160,375 
in of a multivariable RF control system using gain- 
a ig in the frequency domain. 
DE91013859/GAR 160,382 
AGS Booster high frequency rf system. 
DE91013975/GAR 
RHODE ISLAND 
Water Resources Data for Massachusetts and Rhode 
Island, Water Year 1990. 
159,070 


159,584 


159,519 


160, 156 


60,056 


160,402 


PB91-224329/GAR 


RHODIUM 
Atomic-Resolution Scanning Tunneling Microscopy and 
Infrared S| ‘oscopy a: as Combined In-Situ Probes of 
Electrochemical Adlayer Structure: Carbon Monoxide on 
Rhodium(11 1). 
AD-A237 508/7/GAR 158,274 
RHODIUM COMPOUNDS 
Electrical, Magnetic and Spectroscopic Properties of Te- 
trathiafulvalene Charge Transfer Compounds with Iron, 
Ruthenium, Rhodium, and Iridium Halides. 
AD-A237 607/7/GAR 158,280 
RHODOPSIN 
Surface-Bound Membrane-Mimetic Assemblies: Electro- 
static Attributes of Integral Membrane Proteins. 
AD-A237 229/0/GAR 159,420 
RIBONUCLEIC ACIDS 
Effects of Irradiation and Semistarvation on Rat Thyrotro- 
- Beta Subunit Me Ribonucleic Acid, Pituitary 
hyrotropin Content, and ‘oid Hormone Levels. 
AD-A237 647/3 159,559 





RIBS (SUPPORTS) 
Application of Brittle Lacquer T 
Test of CFRP Spar/Rib Element. 
N®1-25287/4/GAR 

RICIN 
Development of Human Monoclonal 
Ricin by In vitro Stimulation (SBIR 90.!). 
AD-A237 491/6/GAR 

RICKETTSIALES 
Chlamydial and Rickettsial Infections. 
AD-A237 679/6 

RIEMANN MANIFOLD 


Complex Lie Semi ps, Hi and the Gel- 
fand-Gindikin Pr _ — 
159,326 





niques to the Strength 
159,214 


Antibodies against 
159,461 


159,399 


N91-25711/3/GAI 
RIGID ROTORS 

Applications of Higher Harmonic Control to Hingeless 

Rotor Systems. 

N91-25102/5/GAR 
RING LASERS 

DES IO13242/GAR\ "uNPass approach. 
RIPRAP 

Red River Waterway, Lock and Dam No. 3. Report 4. 


Stilling Basin and Riprap Requirements. Spillwa' rau- 
lic Model S' ¥- se veka 
158,336 


157,771 


160,177 


AD-A237 440/3/GAR 
RISK ASSESSMENT 
Secnement and Validation of Methods for Applying 
Pharmacokinetic Data in Risk Assessment. Volume 1. Ex- 
ecutive Summary/Introduction. 
AD-A237 365/2/GAR 159,585 


Development and Validation of Methods for Applying 
Pharmacokinetic Data in Risk Assessment. Volume 2. 


Trichioroethylene. 
AD-A237 366/0/GAR 159,586 


Development and Validation of Methods for Applying 
a Data in Risk Assessment. Volume 3. re 


chloroethylene. 
AD-ADS? 367/ 8/GAR 159,587 


Devel and Validati ff Methods for Applying 
Pharmacokinetic Data in Risk. Assessment. Volume 4. 
Methyichloroform. 

159,588 


AD-A237 368/6/GAR 

Development and Validation of Methods for Applying 
Pharmacokinetic Data in Risk Assessment. Volume 5. 
Vinyl Chloride. 

AD-A237 369/4/GAR 159,589 


Development and Validation of Methods for Applying 
Pharmacokinetic Data in Risk Assessment. Volume Hs 
Sensitivity and Uncertainty Analysis. 

AD-A237 370/2/GAR 

Development and Validation of Methods for Applyi 
yl Data in Risk Assessment. Volume 
AD-A237 371/0/GAR 159,502 


pe manual for SRS88: Site Ranking System for 
mical and radioactive waste. 
Beet 011765/GAR 158,963 


External events analysis for experimentai fusion facilities. 
DE91013213/GAR 158,928 


psa ord biomonitoring for evaluating health and 


bs aes or he lects on environmental contamination. 
DE91013729/GAR 158,909 


Assessing the risk ? transporting hazardous materals by 
aircraft: A case s' 
DE91014016/GAR 159,083 
Accounting for dry deposition in incinerator risk assess- 
ments. 

DE91014214/GAR 158,910 





159,590 


Risk assessment. 
DE91014215/GAR 
— Analysis Department. Annual progress report 


158,911 


DE91792965/GAR 158,747 


Risk-Based me Guide for Crystal River Unit 3 Nu- 
clear Power P' 

NUHEG/GR-5467/GAR 160,005 
h to 


— Assessment of a Risk-Based 
echnical Specifications. Volume 1. Executive Summary. 
NUFEGIOR. 5742-V1/GAR 160,007 
ight/American 


Health Assessment for Utah Power and 

Barrel, Salt Lake City, Utah, Region 8. CERCLIS No. 
UTD980667240. 

PB91-218578/GAR 158,914 
Radiation and Mixed Waste Incineration: Background In- 
— Document. Volume 2. Risk of Radiation Expo- 


PBS! -22251 i aust 158,949 


Spartans is among Cosmetologists. 
PB91 Be2708/GAR 


Reducing Risk in Paint Strippi 
national Conference. Held in Wechogne 


PB 12-13, 1991. 
PB91-224303/GAR 


159,553 
of an Inter- 
. on Febru- 

158,894 


lealth Assessment for Ohio River Park, Neville Island, 
Aleghony Cox a Pennsylvania, Region 3. CERCLIS No. 


KEYWORD INDEX 


PB91-225540/GAR 158,917 
ials der Deponie 
Chemische Werke AG. (As- 
of the environmental risk caused by an indus- 
Ste aeaSs team ete tee 
TIB/A91-00928/GAR 159,047 
RISOE NATIONAL LABORATORY 
— Analysis Dep: 
1 3 
DE91792965/GAR 
RISTRON METHOD 
Development of an Improved Detector for Krypton-81 
and Gas Isotopes. eiiees 
160, 





Annual progress report 


158,747 


Other Noble 
PB91-225722/GAR 
RIVERS 
Evaluation of Solidification/Stabilization Technology for 
Buffalo River Sediment. 
AD-A237 373/6/GAR 159,049 
lor Environmental Factors, beg 


Presence 
of Heavy Metals, Involved in in Converting P ‘otential Patho- 
gens toa Viable But Noncuturable State in ver and Es- 


DADS? 312/9/GAR 159,050 
ROADS 

Automatic Extraction of Roads from Spot Images. 

N91-25496/1/GAR 
ROADWHEELS 

Design, Development and Fabrication of M1A1 Compos- 

ite Roadwheels. 

AD-A237 611/9/GAR 160,120 
ROANOKE (VIRGINIA) 

of Residential Indoor VOC's and Alde- 

hydes to Indoor and Outdoor Sources in Roanoke. 

PB91-219162/GAR 158,868 
ROBOT ARMS 

Neural Network Controller for Adaptive Hand-Eye Coordi- 

nation in Robots. 

PB91-225771/GAR 
ROBOT CONTROL 
Real-Time Fuzzy Inference Based Robot Path —— 
N91-25631/3/GAR 59,181 
Digital Redesign of the Control System for the Pesca 
Research Corporation Model K-1607 Robot (Abstract 


Only). 
N91-25930/9/GAR 159, 182 


Neural Network Controller for Adaptive Hand-Eye Coordi- 
nation in Robots. 
PB91-225771/GAR 159,184 


Control of the Euler-Bernoulli Beam. 
PB91-226050/GAR 


ROBOT DYNAMICS 
Design and Analysis Surface-Climbing Robot. 
N91-25401/1/GAR 

ROBOTICS 
Performance and oa, in High Speed ee 
Structures Undergoing Quick Manuevers - Theory and 
APPAGaT 8S 857/8/GAR 159,178 


tional Needs oo of NASA ‘empeee: and 
Robotics Missions. Volume 2: Appendixes. 
N91-25304/7/GAR 160,630 


Digital Redesign of the Control System for the Robotics 
— Corporation Model K-1607 Robot (Abstract 
nly) 
N91-25930/9/GAR 159,182 
ROBOTS 
Robotic mannequin technology for enhanced product 


oe 
DE91013787/GAR 159,179 


159,940 


159,184 


158,611 


159,180 


Design and Analysis Surface-Climbing Robot. 
N91-25401/1/GAR 159,180 


Robots for Hazardous Duties: Military, Space, and Nucle- 
ar Facility Applications. January 1987-September 1991 
Citations from the NTIS Database). 
'B91-800938/GAR 159,809 
ROCK DRILLING 
Geothermal materials development. Annual report FY 


1990. 
DE91013972/GAR 159,238 


ROCK EXCAVATION 
pay Experience in Stone Mining, 1989. 
91-214429/GAR 
ROCK MECHANICS 
pepe a of damage surfaces and the plastic potential in 


Bestot 01 9280/ GAR 158,366 


ROCKET ENGINES 
Axial Thrust Balancing of Small High-Speed High-Pres- 
sure Rocket Pumps. 
N91-25400/3/GAR 158,402 


ROCKET OXIDIZERS 


interdependent Fi 
N91-25214/8/GA 
ROCKET PROPELLANTS 


Report on Usi eee lems for Computer-Aided 
Formulation and ont aw Woneenen of Propeliants. 1. 


159,549 


‘e-of-Merit Software Development. 
160,547 


RUNAWAYS 


Expert System Shell Selection and Initial Package 
AD ea? 567/3/GAR 160,111 


Automation of Propellant Processing. 
156,404 


Proof-of- 
N91-25204/9/ 
interdependent Fi -Merit Software 
N91-25214/8/GA 160,547 
N91.25218/5/GAR 158,406 
a Bibliography of Propellant Processing Meth- 
i aah 158,407 
of Volatile Bearing Phases and 
Carbonaceous 


157,870 


Theoretical 
Volatile Resources in 
N91-25222/1/GAR 


Performance of U Propeliants. 
N91 fea sca 


Kinetics of V 


158,408 
Dehydration of Talc \rbemect Only). 

drites: tion 

N91-26036/4/GAR 157,885 
Mass Budget for Mining the Moons of Mars (Abstract 
N91-26063/8/GAR 160,591 

ROCKY MOUNTAIN REGION (UNITED STATES) 
a of Wetland Plants of the Rocky Mountain 
PB91-218685/GAR 159,390 

ROLLOVER rage el 
Intermediate 
(IMIRS) and Sonetiviy Anaiysle 
PB91-218230/GAR 


Further Look at Utility Vehicle Rollovers (Revised). 
P691-218255/GAR 


ROPE 

Tests on Beams Prestressed with Unbonded Polyaramid 

Tendons. 

PB91-225995/GAR 158,170 
ROTARY WINGS 

Applications of Higher Harmonic Control to Hingeless 

Rotor Systems. 

N91-25102/5/GAR 157,771 
ROTATING LIQUIDS 

Natural frequencies of a spinning amphora-type liquid 

TIB/B91-00961/GAR 160,154 
ROTOR BLADES (TURBOMACHINERY) 


Induced Rollover Simulation 
160,690 


160,692 


ein- und 

Windturbinen mi 
oder - eas: (Equations of motion and stabi analy of 
one-blade and two-blade wind turbines with FE-modelled 


). 
T1B/B91.01046/GAR 158,807 


RUBBER 
of Base Loge System for Earthquakes 
vibrations Using Laminated Thick Rubber 
s (Part 1) - Characteristics Tests for Laminated 
Thick 
PB91-213330/GAR 158,157 
of Base Isolation System for a 
vibrations Using Laminated 
(Part 2) Vertical Damper Device and Its Dy- 
namic tics. 
PB91-213348/GAR 158, 158 


RUBIDIUM FREQUENCY STANDARDS 
Classical Microwave Frequency Standards. 
N91-25757/6/GAR 158,434 


Design and Industrial Production of Freq y Standard: 
in the USSR. 
N91-25769/1/GAR 158,442 
Rubidium Atomic Frequency Standards for GPS Block 
HR. 
N91-25771/7/GAR 158,444 
Shifts in a Rubidium Frequency Standard Due 
to Another Standard. 
Not 1 ETT Z/GAR 158,447 
Interim Results from the Characterization Testing of the 
Devolopment (EDM) Rubidium Clocks for 
Satellite 
NOT-25788/4/GAR 158,450 
of the Envi IS y of Rubidium Gas 
Cell Atomic Frequency Standards. 
N91-25795/6/GAR 160,480 
RUN-1DS COMPUTER PROGRAM 
RUN-1DS: A Computer peony wa P for 3 Simulation of 
PB91-225862/GAR sats 158,376 
RUN TIME (COMPUTERS) 


T on the Cray X/MP. 
N91-25622/2/GAR 


RUNAWAYS 








158,518 


a ee page Analysis and 
Design. Volume 1 4. of the Al 
N91- 25154/6/GAR 160,650 
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RUNGE-KUTTA METHOD 
Runge-Kutta Methods and Local Uniform Grid Refine- 


N91-25731/1/GAR 159,335 
RUNWAYS 
(Shr de Aircraft Operations from Runweys with Inclined Ramps 


lump). 
AD-A237 206/4/GAR 159,668 
opty ety Runway Monitor (Prm) Proof of 


Performance Test Resul 

N91-25153/8/GAR 

Auswirkungen von unterschiedlichen ing-S 

oP theme anne hegelay « preene ( a 
egies on the capacity of airports). 

TiB/B81-00088/GAR , 


RURAL AREAS 
Rural Com Seat Belt Project. 
PB91 StesesGan 
RURAL HEALTH 
aaa Bibliography: Rural Health Services Research, 


PB91-172700/GAR 159,195 


Delivering Essential Health Care Services in Rural Areas: 
An Ai of Alternative Models. 
PB91-175927/GAR 


RURAL HIGHWAYS 
Relationship between V/C Ratios and Accident 7. 
PB91-198309/GAR 60,676 
RUTHENIUM COMPOUNDS 
trathiahulvalors ny Transf Compounds wath om 
ransfer ron, 
Ruthenium, Rhodium, and Iridium Halides. 
AD-A237 607/7/GAR 158,280 
RUTHENIUM —— 
Behavior of RuO2 in a glass melt. 
DEOT013717/GaR 
RWANDA 
ee My nee 1988. The ae industries of Cen- 


Africa. int ernational Review. 
PBO1214619/GAR 159,893 
S-ADENOSYL-L-METHIONINE 
Characterization of the Binding of S-Adenosyl-L-Methio- 
nine to Plasma Membranes of HL-60 Promyelocytic Leu- 


kemia Cells. 
AD-A237 733/1 
SAFE HANDLING 


Operation of the Rutherford 
py oe thes 


160,649 


159,136 


159,978 


159,382 


Appleton Laboratory —- 
Development 


Methane and Hydrogen: 
and Implementation of Safety Measures and Operating 


Procedures. 
PB91-224634/GAR 
SAFEGUARDS 
Safeguards Summary Event List (SSEL). 
h 31, 1990. 


December 
NUREG-0525-REV17/GAR 


SAFETY 
a Te 


160,191 


Pre-NRC 
160,028 


ture Calculation and Operational Char- 

of Fuel Follower Control Rods for the AFRRI 
A Reactor Facility. 

AD A237 eg onl 160,022 

ing Testing of Tank, Car- 


Performance Orient ae 

ridge, 3-inch, Mk 4 Mod 1 for Packing Group II Solid 
Hazardous Materials. 

AD-A237 873/5/GAR 158,960 

imtentiel Saiety Aspects of the Use of Leger Trucks on 


Carolina -_ 
PB91-218479/GAl 160,697 
SAFETY ANALYSIS 


Safety Evaluation Report for Ulysses. 
DE91013473/GAR 160,626 


SAFETY BELT LAW DEMONSTRATION GRANT PROGRAM 
R for GHSP ae Increased Seat Belt 


Project om 
Use me 
PB91-218503/GAR 160,699 


Programs: An Extension to Three 
igh Schools. 


North Carolina H 
PB91-218545/GAl 
— ae 
— for Operators of Small Gas Systems 
owsod -219907/GAR 160,666 


Strategies for Encouraging Miners to Stay Away from Un- 
led Roof and Perform Self-Protective Y Actions. 
91-225094/GAR 159, 917 


SAFETY MEASURES 

Fatal Accident Circui epiteniiony (FACE 
Report: Painter Dies in Wn 25-Foot Pa w Tank Top ad 
Concrete , December 


PB91-212720/GAR E 159,548 


SAFETY STAND: 
Chemical Data Guide for Bulk Shipment by Water. 
PB91-219618/GAR aa 
SALINE WATER INTRUSION 
Technical Report on Grant N00014-89-J-1649 (Dalhousie 
Univ., Halifax, Nova Scotia). 
AD-A237 756/2/GAR 
SALMON 
Population Estimates of Juvenile Salmon Downstream 
Migrants in the Taku River, Alaska. 


KW-102 VOL. 91, No. 21 


160,701 


160,091 


KEYWORD INDEX 


PB91-218057/GAR 157,860 
Status Review for Snake River Spring and Summer Chi- 


nook Salmon. 
7 -218065/GAR 157,861 
is Review for Lower Columbia River Coho Salmon. 

PBS! *21 8214/GAR 157, 862 
SALMONELLA 

Vaccines against 

AD-A237 7 
SALT DEPOSITS 


Geotechnisches Verhalten verschiedener Saizgesteine. 
Abschliussbericht. (Long-term deformation behaviour of 


salt rock. Final ). 
TIB/A91-00987/GAR 159,993 
Stoffverhalten von Salz bei enn Wechselbelas- 
tungen (seismische Analyse untertaegiger Hohiraeume). 
fone ye ene nage Tei eilprojekt ll. (Material behaviour of 

rock salt under short-time dynamic loads (seismic analy- 
sis of underground cavities). Final report. Part project Il). 
TIB/A91 /GAR 159,994 
SALT LAKE CITY (UTAH) 

Assessment for Utah Power and 

Barrel, Salt Lake City, Utah, Region 8. 
0980667240. 


UT 724 
PB91-218578/GAR 


SALT WATER 


Technical Report on Grant N00014-89-J-1649 (Dalhousie 
Univ., Halifax, Nova tia). eines 


Shigella Infections: Live Oral Vaccines 
of Escherichia Coli or Salmonella typhi Ex- 


“4 159,466 





ight/American 
ERCLIS No. 


158,914 


AD-A237 756/2/GAR 
SAMPLERS 
ARGO/JASON: A Remotely Operated Survey and Sam- 


pling System for Full-Ocean Depth. 
Al A237 142/5/GAR 160,072 


SAMPLING 





Methods for the U.S. Geological 
Survey Acid Rain pe te edn Project. 
PB91-214759/GAR 158,054 
+ ewer erage Mad of By! for Collection of Environmental 

Im noe « Assessing Field 
Sampling  Oamy a at CERCLA Sites. 
PB91 218041 /GAR 158,992 

SAN ONOFRE-1 REACTOR 
oo Evaluation evan Related to the Full-Term Oper- 

License for Onofre 


Nuclear Generating Station, 
Uni i open bee No. io. 60206. bey re vg 
Com Diego Gas and Electric Compai 
NUREO?1245/GAR 100, 014 
SANDIA LABORATORIES 
Requirements for a network storage service. 
DE91014106/GAR 


SANDS 
Minerals Yearbook 
PB91-219717/GAR 
Wave Pri tion in Sand Medium. 
PB91-225961/GAR 
Numerical Modelling of 
Sand Embankments Using 
PB91-225979/GAR 
SANDWICH STRUCTURES 
Combined ; ee and Shear ~y! ‘ener of 
Hypersonic Aircraft Structural Sandwich 
N91-25422/7/GAR 157,815 
SANITARY LANDFILLS 


Final report for the idaho oe Engineering Laborato- 
Central Facilities Area Landfill 2 nile 


159,967 


1989. Construction Sand and Gravel. 
159,8: 


159,858 


namic Centrifuge Tests on 
iana-Swandyne. 
159,859 


E91014153/GAR 


SANTA CLARA COUNTY (CALIFORNIA) 
Superfund Record of y+ (EPA — 9): Ay 
Materials, Inc., Suj ~~ Y lara, CA. Pirat 

femedial Action 


ction), er 

PB91-921492/GAR 159,017 
SAO TOME E PRINCIPE 

Minerals Yearbook, 1988. The me Industries of Cen- 

tral Africa. International Review. 

PB91-214619/GAR 159,893 
SATELLITE ALTIMETRY 

Simulation of Satellite-Borne Altimeter Tracking System 

with Transponder in Calibration Test. 

PB91-224832/GAR 160,625 
SATELLITE COMMUNICATION 

The a. Variations, and Applications of an EHF 


Dual-Band 
AD-A237 869/3 158,654 
SATELLITE CONTROL 
Scheme for Bandpass Filtering Magnetometer Measure- 
ments to Reconstruct Tethered Satellite Skiprope Motion. 
N91-25629/7/GAR 160,616 
SATELLITE GEODESY 
Rank Defects of GPS Orbital Improvement Models. 
N91-25143/9/GAR 159,847 
SATELLITE IMAGERY 
Aircraft Laser Derived Chi | Distribution Across the 
Iceland-Faeroe Front (Abstract Only). 
N91-25451/6/GAR 160,092 


Automatic Extraction of Roads from Spot Images. 


N91-25496/1/GAR 159,940 


SEAPAK User’s Guide, Version 2.0. Volume 2: Descrip- 
tions of rams. 
N91-25684/2/GAR 160,094 
SATELLITE INSTRUMENTS 
Annual Precise Time and Time Interval (PTT!) Applica- 
tions and — (22nd). 
N91-25755/0/GA 158,432 
SATELLITE NAVIGATION SYSTEMS 
Current GPS/GLONASS Time Reference and UTC. 
N91-25762/6/GAR 160,658 
GPS Composite Clock Software Performance. 
N91-25801/2/GAR 
SATELLITE ORBITS 
Covariance Study for Orbit Accuracy Improvement of the 
GPS Satellites —- Optics Tracking. 
AD-A237 858/6/GA 160,614 
Rank Defects of GPS Orbital Improvement Models. 
N91-25143/9/GAR 159,847 
Satellite Orbit Considerations for a Global Change Tech- 
nology Architecture Trade Study. 
N91-25557/0/GAR 158,027 


GPS: Satellite Orbits and Atmospheric Effects. 
PB91-219329/GAR 

SATELLITE PHOTOGRAPHY 
Edge Detection Applied to Satellite Imagery of the 


Oceans. 
AD-A237 584/8 160,103 
SATELLITE SURFACES 
Composition of Phobos: Meteorite A 
KRFM and VSK Spectral Data from the 
craft (Abstract Only). 
N91-26061/2/GA 
SAUDI ARABIA 
nt of the Green Areas of Riyadh (Saudia 


Arabia). 
N91-25500/0/GAR 159,925 
SAW DEVICES 
Wide-Band SAW Filters Using Slanted-Finger IDTs. 
PB91-213389/GAR 1 
SCALABLE CACHES 
LimitLESS Directories: A Scalable Cache Coherence 


Scheme. 
AD-A237 629/1/GAR 158,501 


SCALER MESONS 
f(sub 0)(S*): Molecule or Quark State. 
PB91-224816/GAR 160,495 
R eur Talks at S (Deep Inelastic Scatter- 
ing and at Hadron 90 on adh Summary). 
PB91-225235/GAR 160,499 
SCANDINAVIA 
Scandinavian NATO Policy: The Next Five Years. 
AD-A237 693/7/GAR 
SCANNING TUNNELING MICROSCOPY 
Electron Tunneling Microscopy. 
AD-A237 504/6/GAR 
SCENIC ROADS 
Developing Design Elements for Scenic Byways in Virgin- 


la. 
PB91-198234/GAR 158,347 


SCHEDULING 
Effective Outpatient Appointment System for General 
Leonard Wood Army Community Hospital. 
AD-A237 807/3/GAR 159,115 


Dual Decomposition of Single-Machine Scheduling Prob- 


lems. 
N91-25751/9/GAR 159,361 
New iene Bound Approach for Single-Machine Multicri- 


teria Sc’ 
N91-25753/ 753 /5/2AR 159,363 


New Lower and Upper Bounds for Scheduling around a 
Small Common Due Date. 
N91-25754/3/GAR 158,630 


Measuring the Effects of Heterogeneity on Distributed 


Systems. 
N91-25953/1/GAR 158,482 
Distributed Scheduling Algorithm for H 9 
Real-Time Systems. 
N91-25954/9/GAR 158,483 
SCHISTOSOMIASIS 
eer: and Control of Malaria, Leishmaniasis and 
Schistosomiasis in Brazil. 
AD-Aga? 661/4/GAR 159,542 
SCHOOL BUILDINGS 
Mitigating Radon in Two Four-Story Dormitories. 
PB91-2) 7/GAR 
SCHOOL BUS SAFETY 
> aga Research on School Bus Cross View Mirror 


Pear et 91-218040/GAR 160,688 


SCIENTIFIC PERSONNEL 
Science and technology in the academic enterprise: 
Status, trends, and issues. A discussion paper. 
DE91013958/GAR 157,757 


160,659 


160,662 


is Based on 
s 2 Space- 
157,897 


58,661 





159,799 


160,235 





158,952 





SCIENTISTS 


S| of Scientists and Engineers Due to Retire- 
ments Unlikely in the 1990s. 
N91-25899/6/GAR 157,733 


1989 NASA-Asee Summer Faculty Fellowship Program in 

Aeronautics and Research. ” 

N91-25914/3/GAR 
SCINTILLATION COUNTERS 


Using Optical Scintillation to Measure Snow Parameters. 
PB91-225714/GAR 158,042 


SCRUB TYPHUS 
- -.ircaed Evaluation of a Scrub Typhus Diagnostic 
AD-A237 739/8 
SCRUBBERS 
Fate of Trace Metals in a Rotary Kiln Incinerator with a 
+ ea lonizing Wet Scrubber. Volume 1. Technical 
PB91-223388/GAR 158,892 


Fate of Trace Metals in a Rotary Kiln Incinerator with a 
a lonizing Wet Scrubber. Volume 2. Appendi- 


PB91-229906/GAR 
SCUBA DIVING 
U.S. Navy Nitrox Divi ications. 
AD-A237 7812/3/GAR” —_ 
SEA BED 
Systemanalyse zu sicherheitstechnischen Aspekten von 
radioaktiven Abfaellen im tiefsten Meeresboden. Absch- 
pn neg ap (Systems analysis for disposal of radioactive 
sea bottom. Final report). 
159,995 


160,634 


159,392 


158,893 


159,575 


in deep 
TIB/A91-00889/GAR 
SEA LEVEL 
Monitoring Sea Level Rise. 
PB91-219311/GAR 
SEA SURFACE TEMPERATURE 
SEAPAK _ Guide, Version 2.0. Volume 1: System 


Descriptio 

N91-25683/4/GAR 
SEA WATER 

Characterization of eae rc in Sea Water by 

Photon Correlation 

AD-A237 088/0/GA 158,246 


bee and Theoretical Investigation of the Inertial- 
issipation Method for Computing Air-Sea Fluxes. 
Pose. 218131/GAR 160,095 
SEAFLOOR SPREADING 
Field Experiments to Study Seafloor Seismoacoustic Re- 


sponse. 
AD-A237 702/6 160,080 
SEALS 
Guidelines to achieve seals with minimal leak rates for 


HWR-NPR coolant system components. 
DE91013284/GAR 


Sealant research for SOFC. 

DE91014012/GAR 
SEARCH TREES 

Uncoupling ae eee and Rebalancing in Chromatic 


Binary Sear: 
PB91 923974/GAR 158,591 
SEAS 


Land Altimetry Using Satellite Data from the Geosat Sea 


Altimeter. 
N91-25922/6/GAR 


SEASONAL VARIATIONS 
Status orn for Snake River Spring and Summer Chi- 


nook Salmo: 
PB91-21 8065/GAR 157,861 


Comparison of Seasonal Patterns of Photosynthate Pro- 
duction and Use in Branches of Red Spruce Saplings at 


Two Elevations. 

PB91-219030/GAR 
SEAT BELT CAMPAIGNS 

Comprehensive Program for Increasing Use of Safety 


Seats and Seat Belts for Children and Young Adults. 
PB91-218271/GAR 1 


Seat Belt | tin 
North Carolina High scnae 

PB91-218545/GAI 
Rural Community Seat Belt Project. 
PB91-218594/GAR 160,702 
Evaluation of Non-Sanction Community Seat Belt Law 
Enforcement Programs. 
PB91-223453/GAR 

SEAT BELT EFFECTIVENESS 
— of Rear-Seat Lap-Belts in Crash Injury Re- 


Peer 223487/GAR 160,713 
Experience with Belt Laws in the United States, 1985- 


1 3 
PB91-223586/GAR 

SEAT BELT INCENTIVE PROGRAMS 
Seat Belt Incentive Programs: An Extension to Three 
North Carolina High Schools. 
PB91-218545/GA\ 

SEAT BELT USAGE 
Comprehensive Program for Increasing Use of Safety 
Seats and Seat Belts for Children and Young Adults. 


160,063 


160,093 


159,998 


158,799 


159,941 


159,841 


, 





to Three 
160,701 


160,710 


160,720 


160,701 


KEYWORD INDEX 


PB91-218271/GAR 160,694 


Program for Increasing Use of Safety 
Seats and Seat Belts for Children and Young Adults. 
PB91-218495/GAR 160,698 


Project Report for GHSP Project: Increased Seat Belt 
Use Actions. 
PB91-218503/GAR 160,699 
Seat Belt Incentive Programs: An Extension to Three 
North Carolina _—— 
PB91-218545/GA\ 160,701 


Rural Community Seat Belt Project. 
PB91-218594/GAR 160,702 


Analysis of Occupant Restraint Issues from State Acci- 


dent Data. 
PB91-223479/GAR 160,712 
Home cog of Seat Belt Law Enforcement to Level of 


Use. 
PB91-223578/GAR 160,719 
Experience with Belt Laws in the United States, 1985- 


1986. 
PB91-223586/GAR 160,720 


SEAT BELT USAGE LAWS 
Evaluation of ao Community Seat Belt Law 


Enforcement Pr 

PB91 323453/6 R 160,710 
Changes in Death and Injury Associated with Safety Belt 
Laws, 1985-1987. 
PB91-223537/GAR 160,716 


on maa of Seat Belt Law Enforcement to Level of 


ise. 
PB91-223578/GAR 160,719 
North Carolina's Occupant Restraint Law: A Three Year 


Evaluation. 

PB91-223594/GAR 160,721 
SEAT DESIGN 

perry mer of Automotive Seating Discomfort and Seat 


PB91 M705881/GAR 160,727 
SEATTLE —— 

Traffic Impacts during the Goodwill Games. 

PB91-224402/GAR 
SEAWALLS 

Beach Response to the Presence of a Seawall; Compari- 

son of Field Observations. 

AD-A237 709/1/GAR 160,104 
SECOND BREAKDOWN 

Automated Reverse-Bias Second-Breakdown Transistor 


Tester. 
PB91-216739/GAR 158,697 
SECOND HARMONIC GENERATION 
tical Harmonic Generation as a Probe of Elec- 
trode Surface 


AD-A237 1 48/ 2 158,255 


Rotational Anisotropy in the meng Harmonic Response 

from Cu(11 Lid . Aqueous Sol 

AD-A237 1 158,257 
SECOND salons ACTION 

ind Record of Decision (EPA Region 3): Cryo- 

Chem Site, Earl Township, Berks County, PA. (Second 

Remedial Action), September 1990. 

PB91-921502/GAR 159,024 
SECOND REMEDIAL pty ty — P 
ind Record of Decision (E' legion 2): Vi 
Weer’ § Well No. 1-1, Broome — Vestal, ONY. 

lemedial Action), September 1 990. 
PB91-921499/GAR 159,022 
Superfund Record of Decision i R 
mont P I, Nassau County, Old Oh Bethpage. NY. NY. 
(Second Remedial Action), September 1990. 

PB91-921526/GAR 159,039 

Superfund Record of Decision (EPA Region e8 Metaltec/ 

Aerosystems, Franklin Borough, Sussex County, NJ. 

‘Second Remedial Action), September 1990. 

PB91-921527/GAR 159,040 

Superfund Record of Decision (EPA Region 4): Howe 

Valley Landfill, Howe Valley, KY. (First Remedial Action), 

September 1990. 

PB91-921539/GAR 159,045 
SECONDARY SCHOOLS 

Guide to High School Redirection. 

PB91-219501/GAR 
SECURE CORON OND 

| Secu jters and Data Networks. Janu- 


rity: C 
ary 1984-October 1991 (Citations San the NTIS Data- 


base). 
PB91-800979/GAR 158,633 


SECURITY . 
Transfer of security technology from Sandia to industry. 
DE9101 e48/GAR 157,759 


os for a. Een Protection of National Re- 


‘ces and Fi 
PBO1-2: DOReIGAR” 157,744 


SECURITY ASSISTANCE PROGRAM : 
U.S.-Portuguese Relations and Foreign Base Rights in 


P I. 
AD-A237 179/7/GAR 159,660 


SEDIMENT TRANSPORT re 
Water-Quality and Sediment-Transport Characteristics in 
Kenney Reservoir, White River Basin, Northwestern Colo- 
rado. 


160,724 


158,072 





SEMANTICS 


PB91-214650/GAR 
SEDIMENT-WATER INTERFACES 

Evaluation of Solidification/Stabilization Technology for 

Buffalo River Sediment. 

AD-A237 373/6/GAR 159,049 
SEDIMENTS 

Evaluation of Solidification/Stabilization Technology for 

Buffalo River Sediment. 

AD-A237 '373/6/GAR 159,049 

Results of bulk sediment phe ree bioassay testing 

on selected sediments from be any bad and 


Alcatraz disposal site, San Francisco, 
a 


159,059 


(Abstract Only). 
Not eaea/O/GAr 
Sedi and S d-Soil-A jated Reactions In- 
pase ar an Anionic Surfactant (Dodecylsulfate). 1. Precipi- 
ition and Micelle Formation. 

PB91-219071/GAR 159,088 
- and S ted-Soil-A i —— 
an Anionic Surfactant SS = 

PAH Compounds among Phases. 
PBD1-210088/GAR 


SEED CRYSTALS 
Model Filled 
meric Beads 
AD-A237 429/6/GAR 


SEISMIC DETECTION 
Simulations of Seismic Wave Scattering 


ae See 
herr es | Underground Nuclear 
AD AaS7 536/8/GA 158,652 
SEISMIC PROSPECTING 
Direct Layer-Stripping Approach to the Inversion of 
Marine Seismic Data. 
PB91-219295/GAR 160,081 
SEISMIC WAVES 
ion of Regional Seismic Phases in Western 
Europe. 
AD-A237 622/6/GAR 159,844 
as of Base Isolation System for E o— 
icro-vibrations Using Laminated Thick 
Fe 1) - Characteristics leristics Tests for coumiaied 
PB91-21 1S330/GAR 158,157 
of Base Isolation System for ——— 
vibrations Using Laminated Thick 
s Pan 2)” Vertical Damper Device and its Dy. 
namic 
PB91-213348/GAR 158,158 
Paw R Spectra for Washington State — , 
PBS M218206/GAR 158,354 


tion in Sand Medium. 
/GAR 








159,089 


8. Synthesis of Crosslinked Poly- 
159,218 


Wave 
PB91-22596 159,858 
SEISMICITY 
eS Seismic Monitoring Network and Related 
Tectonic Si 
NUREG/CR-5628/GAR 159,846 


SEISMOGRAMS 
Hierarchical Decomposition and the Modelling of Seismo- 
91-219352/GAR 159,856 
SEISMOLOGY 
Field Experiments to Study Seafloor Seismoacoustic Re- 
sponse. 
AD-A237 702/6 160,080 
a of Crustal Dynamics Data in Terms of Plate 
and Regional Deformation Near Plate Bound- 


NOW: -25533/1/GAR 159,852 
SEIZURE 

Metabolism, Seizures, and Blood Flow in Brain Following 

ite La sn Mechanisms of Action and 

AD-A237 591/3/GAR 159,592 


SEIZURES 
Reversible nticholinesterase-|n- 
duced Epil Activity in = PB vnnennen Subtitle: 
Drugs that Cusamest the Epileptogenic Effects of 
AD-A237 533/5/GAR 159,620 
Reversible Le ay ery Anticholinesterase-In- 
duced Te yoy sean . Subtitle: 
Effects of Soman -- vents and Inhibitory Activity. 
AD-A237 534/3/GAR 159,621 
ee Service Specialist Initial Qualifications Course: Con- 
Fil i jalist Initi ificati 
tout Validation of FAA Academy Course 50232. 
AD-A237 126/8/GAR 160,643 
SELF ORGANIZING SYSTEMS 


be aa tion in Self-Organized Systems. 
AD-A237 348/8 
SEMANTICS 


158,320 


for DENOTE (Denotational Semantics Transia- 
ment). 


158,486 


KW-103 


nviron 
AD-AZ3? 144/1/GAR 


November 1, 1991 





Workshop on the Mathematical Foundations of Pri im- 
ey a (6th) Held in Kingston Canada on 46-19 


May 1 
AD-A237 754/7/GAR 158,503 


Quantifiers. 
N91-25651/1/GAR 


158,535 


Determiners. 
N91-25652/9/GAR 158,536 


Fully Abstract Model for Concurrent Logic Languages. 
N91-25655/2/GAR 158,539 


Studies in Pure Prolog: Termination. 
N91 "25656/0/GAR 158,540 


Layered Semantics for a Parallel Object-Oriented Lan- 
No125660/2/GAR 158,544 
Meaning of Negative Premises in Transition System 
Specifications. - 

N91-25661/0/GAR 158,545 


Formal Semantics. 

N91-25662/8/GAR 158,546 
~~ ces Sets and Programming Language Se- 
mantics. 

N91-25665/1/GAR 158,547 
Meta-Environment for Generating Programming Environ- 
N91-25666/9/GAR 
Discourse Representation Theory. 
N91-25669/3/GAR 

Term Rewriting Systems. 
N91-25672/7/GAR 
N91-25674/3/GAR 


158,548 
158,551 
158,553 
158,555 
Four Domains for 

N91-25725/3/GAR 158,568 
Process Algebra with Guards: Combining Hoare Logic 


N91-25726/1/GAR 158,569 

SEMI amet ose POLYMERS 
of Plas! and Texture Evo- 
wreesy Sees voy Tete wy 

AD AZS? 225/) 159,297 
cimatgmenanin FILMS 

Effect of Excess Oxydi 

mide. 

AD-A237 467/6/GAR 
SEMICONDUCTOR DEVICES 


Toshiba Review, Vol. 46, No. 1, 1991. Special Issues: Fi- 
nancial information Systems and E Automatic 


‘quipment/ 
‘are Collection E _ and Systems for Railway 
seakiladen oa 160,668 
iV/Ozone Asher. 





on the Pi of Polyi- 


158,322 


Development of 

PB91-213181 fOAN 158,693 

NEC beg oy Journal, Vol. 43, No. 12, (Serial 260), De- 

cember 1990. Special Issue on Semiconductor 

PB91-213397/GAR 158,695 

Software for Modelling Semiconductor Devices in Three 

Dimensions. 

PB91-2241 39/ GAR 158,698 

Adaptive Solution of Three-Dimensional Semiconductor 

Device S. 

PB91-224683/GAR 158,699 
SEMICONDUCTOR LASERS 

Development of Low- — Value, High-Power Semi- 

conductor Laser--Translation 

AD-A237 183/9/GAR 160,161 


Q-Switched Operation of Microchip Lasers. 
AD-A237 822/2 - 
SEMICONDUCTOR MATERIALS 
High pressure studies of semiconductors and he- 
terostructures. Progress report, September 1, 1990- 


160,257 


158,669 


31, 1991. 
DE91014382/GAR 
SEMICONDUCTOR SWITCHES 


High gain = photoconductive semiconductor switches 
for compact linear induction accelerators. 
DE9101 Be78/GAR 


Cemoaretice Study of Bolometric ai 
Elements for Microwave Phase Stuf 
Norse /3/GAR 


meager mere 


's Manual for DIODE. 
AD-ADSY 190/4/GAR 


Surface Ch y and Structure Studies of MBE-Grown 
Semiconductors and ; 

AD-A237 335/5/GAR 160,229 
Reply to Comment = ht- pee = of Quantum- 
Confined E! oo 


Electrons jeterostructures’ 
by A. A. Grinber; and § S. 
AD-A237 468/4/GAR 160,234 
Vibrational, Mechanical, and Thermal Properties of Ili-V 
AD-A237 785/1/GAR 
SEMICONDUCTORS op ogeoymed 


ma the ch, No. 44, nnwvorsery ofthe Opening of 
30th Anniversary o Opening of 
the Research Laboratories. - 


KW-104 VOL. 91, No. 21 


OS 68,675 


160,227 





160,241 


KEYWORD INDEX 


PB91-213272/GAR 159,256 
nt of ECR Plasma Processes and Equipment 
lor Semiconductor Manufacturing. 
B91 219098/GAR 158,694 
SEPARATION 
Formation of od Wastes. Particles during Suspension Heat- 


ing of Simulated 
PB91-223354/GAR 158,890 


Use of an Arc Plasma System to Separate Gases. 
PB91-224980/GAR — 
Monotektische Systeme der Lanthanide unter y ng 

mue g-Bedingungen. —— (Monotectic lantha: 
nide systems under 1g and mue g conditions. Final 


report). 

TIB/B91-01018/GAR 159,294 
SEPARATION PROCESSES 

Coal preparation process using true-heavy-liquid separa- 

tion. Final report. 

DE91008416/GAR 158,761 
SEQUENCING 

Auswirkungen von unterschiedlichen Nncing-Strate- 

= auf die a von Flughaefen. nee ffects of wal 

ies on of — 

TIB/BS1 -009E/ GAR ta 60,657 
SERGENTOMYIA SCHWETZI 

even ge y of Leishmania major in Phiebotomus du- 

ind Sergentomyia schwetzi (Diptera: Psychodi- 


AD-A237 760/4 159,484 
SERINE PROTEINASES 

Serine Proteases and Their Serpin Inhibitors in the Nerv- 

ous System, Regulation in Development and in Degener- 

ative and Malignant Disease. Volume 191. 

AD-A237 282/9 159,377 
SEROTONIN 

Change in Level of 5-HT Contained in Peripheral Blood 

of Workers Exposed to Microwave and High-Frequency 

Radiation--Translation. 

AD-A237 197/9/GAR 159,557 

Organization of the Suprachiasmatic Circadian Pacemak- 

er of the Rat and its Regulation by Neurotransmitters and 


Modulators. 

AD-A237 788/5/GAR 159,516 
SERPINS 

Serine Proteases and Their Serpin Inhibitors in the Nerv- 

ous System, Regulation in Development and in Degener- 

ative and Malignant Disease. Volume 191. 

AD-A237 282/9 159,377 
SERUM CHOLINESTERASE 

Use of the Polymerase Chain Reaction for bed 

Cane of Butyrylcholinesterase from Several Verte- 


brate: 
AD-A237 226/6 159,419 
— LIFE 
styrke og levetid for praeisolerede 
fro oor. P las Statusrapport for fase |. (Investi- 
gation of yo pee service og : plastic district heat- 


tus report for phase 

Desi 798 Peee7/GAR 159,306 
Advanced Rotorcraft Transmission (ART) Program- 
Boei wn - ers Status Report. 

N91-2! 8/GAR 157,814 
me ne Legierungen NiCr22Co12Mo und kyo 
10 bei konstanter und (Cree, 

behaviour of the alloys Nicre2¢012Mo and 10CMoo 10 
under static and cyclic load conditions). 
TI5/891-00989/GAR 159,292 
SET THEORY 
ne Sets and Programming Language Se- 


NS1-25665/ 1/GAR 158,547 
~ eae Walk with Zero Drifts in the First Quadrant of 


N91-25714/7/GAR 159,329 
Near-Perfect Matrices. 
N91-25718/8/GAR 
SETTLEMENT (STRUCTURAL) 
Some Potential Approximate Methods for the Preliminary 
Estimation of Excess Pore Pressures and Settlement- 
Time Curves for Sul Circular Spud Foundations 
Subjected to Time-Depe: it Loading. 
PB91-225987/GAR 158,169 
SEVERE STORMS 
Use of ADAP to Examine Warm and Quasi-Stationary 
Frontal Events in the Northeastern United States. 
PB91-225037/GAR 158,009 
SEWAGE SLUDGE 
Sampling and Analysis of Municipal Wastewater Si 
Incinerator Emissions for Metals, Metal Species, and 


ae. 

'B91-219113/GAR 158,867 
Untersuchung der Abhaengigkeit des Wirkungsgrades der 
Schlammfaulung von der Durchmischung im Faulbe- 
haelter. wee sages (Analysis of the dependence of 
sludge diges' efficiency on the mixing process in the 

vey 200 tank. te report). 
TIB/A91-01001/GAR 159,076 

SEWAGE TREATMENT 
Air/Superfund National Technical Guidance Study Series. 
Database of Emission Rate Measurement Projects. 





159,332 


PB91-222059/GAR 158,871 


Ozonization Used in Water and Sewage Treatment. Janu- 
ary 1980-September 1991 (Citations from the NTIS Data- 


base). 
PB91-800912/GAR 159,072 


SEWAGE TREATMENT PLANTS 
Water and Wastewater Characterization Survey, Williams 


AFB AZ. 
AD-A237 745/5/GAR 159,051 


SEX 
Gender Differences in Household Resource Allocations. 
PB91-222349/GAR 158,100 
SHAKE TABLES 
Use and Upgrade of the USACERL Biaxial Shock Test 
Machine: Workshop Summary. 
AD-A237 353/8/GAR 158,335 
SHALLOW WATER 
Time i - Method for the Three-Dimensional Shallow 
Water Equations. 
N91.25727/9/GAR 160,140 


Numerical Analysis of Time-Dependent Boussinesq 


Models. 

N91-25730/3/GAR 160,142 
SHAPED CHARGES 

Materialundersoekning foer Framstaelining av RSV-Liners 

Genom HIP — tion of New Materials for HIP-Pro- 

duction of Shaped Charge Liners). 

PB91-224212/GAR 160,117 
SHEAR STRENGTH 

Braze Alloy Process and Strength Characterization Stud- 

ies for 18 Nickel Grade 200 Maraging Steel with Applica- 

tion to Wind Tunnel Models. 

N91-25283/3/GAR 159,254 

Punching of Restrained Reinforced Concrete Slabs. 

PB91-226001/GAR 158,153 
SHELTERS 

Ventilation Kinetics Testing of a Steel Frame/Rubber 

Fabric Underground Shelter. 

AD-A237 469/2/GAR 159,618 

Environmental Assessment: Entry/Exit Tests for Collec- 

> Protection NBC Shelter Systems Using Human Vol- 

eers and Nontoxic Simulants. 

AD. A237 490/8/GAR 159,619 

SHIELDED CONNECTERS 
Universal Ground Adapter Assembly. 

PATENT-5 007 847 
SHIFT PROCESSES 

Studies relevant to the catalytic activation of carbon 

monoxide. Technical progress report, December 1, 

1987--November 30, 1990. 

DE91012661/GAR 158,292 
SHIFT WORK 

Biological Rhythms and Shift Work: Biological Rhythms 

and Human Performance. 

PB91-215913/GAR 159,580 

Legal and nag Issues Related to Work Schedules 

and Hours of 

Poor 216021/GAR 157,734 

py Rhythms and Shift Work: Shift Work and Soci- 

ety. raphics and Social Implications. 
PB91-215939/GAR 157,735 


rs ag Rhythms and Shift Work: Shift Work and the 


Worker (Revi: 
PB91-215947/GAR 157,736 
Biological Rhythms and Shift Work: Shift Work and Nurs- 


ing. 
Peat -215954/GAR 159,124 


SHIGELLA 
Vaccines against Shigella Infections: Live Oral Vaccines 
pmo of Escherichia Coli or Salmonella typhi Ex- 


lia Antigens. 
AD-A237 597 74076 159,466 
SHIP HULLS 


Py 2 on Ships in a Navigation Lock Induced by Strati- 
ied Flows. 
PEO! -205849/GAR 160,076 


SHIP NOISE 
Relaxation Method Applied to LOFARGRAM. 
AD-A237 342/1/GAR 


SHIPPING ee 


158,664 


158,636 





Orie Testing of Wood Box, 
Mk 15 Mod 0 for Peeking = Tl Solid Hazardous Mate- 


rials. 
AD-A237 870/1/GAR 158,957 


SHIPS 
Experimental and Theoretical Investigation of the Inertial- 
Dissipation Method for Computing Air-Sea Fluxes. 
PB91-218131/GAR 160,095 


Erweiterung der Modellserie C. (Extension of model 


series C). 
TIB/A91-00926/GAR 160,077 


Bestimmung und Beurteilung der Manoevrierfaehigkeit 

bw Schiffen bapeotiy dem Aspeh t be Kollisionsvermei oy 
manc 

a vessels under the aspect of collision pone 

TIB/A91-00944/GAR 160,078 








SHOALING 
Coastal Model Inv 


— for Wave and 
AD-A237 417/1/GAR 
SHOCK FRONTS 
Monte Carlo Simulation of Particle Acceleration at Astro- 
physical ks. 
N91-25917/6/GAR 
SHOCK (PATHOLOGY) 
Here yg Program Annual Conference on Shock (13th) 


Held in Tamarron, Durango, Colorado on 8-11 June 1990. 
AD-A237 189/6 159,568 
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Techniques for Information Retrieval from Speech Mes- 


sai 5 
AD-AZ37 819/8 158,061 


160,631 
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159,793 





160,168 


159,142 


160,149 


159,840 


» SPEECH ANALYSIS 


Discrimination of Complex Spectra: Spectral Weights and 
Performance Efficie 
AD-A237 316/5 158,461 
SPEECH PERCEPTION 
Levels of pea Speech and Non-Speech. 
AD-A237 796/8/GA 
SPEED LIMITS re 
Accidents Before and After the 65 MPH Speed Limit in 
California (Supplemental Report). 


o 


159,518 


SPUTTERING 


PB91-198796/GAR 
SPEED REDUCTION 
Evaluation of the New York State Police 55 MPH Speed 
Enforcement Proj 
PB91-218032/ 160,687 
SPEED TRAPS 
Evaluation of the New York State Police 55 MPH Speed 


Enforcement 
PB91-218032/GAR 160,687 


SPENT FUELS 
Data compiled in burnup credit isotopic validation study. 
DE91013252/GAR 160,023 
Inspection, —_ and for the 
packaging and shipping of uranium trioxide in 55-gallon 
Department of Transportation ‘0oT) Specification 6M 


DE9101508 Venn 159,973 


DE91014967/GAR 159,282 
Nested Monte Carlo Study of Random Packing on the 


Sphere. 

N91-25743/6/GAR 158,628 
SPILLWAYS 

Red River Meee ty 

ae Basin and Riprap R 

ic Model Study. 

DADS? 440/3/GAR 

SPLEEN 


160,731 


and Dam No. 3. Report 4. 
158,336 

of Mouse -Cel 

AD-A237 octrenatst 


at Suppression of the In Vito, Generation 
R Against Syn- 





). 
Rtb-A237 650/7/GAR 


Effect of Residual Splenic Function and Flat Levels on 
the pte nam gama Red Blood Cells in 


PB91-218982/ GAR 159,440 


SPLENECTOMY 
Effects of Splenectomy on Trypanosoma congolense’ In- 
fection in Cattle. 
AD-A237 828/9 157,852 
SPONTANEOUS ABORTION 
Spontaneous Abortions among Cosmetologists. 
PB91-222703/GAR 


SPONTANEOUS COMBUSTION 
Effect of Additives on Pyrite Oxidation. 
PB91-225060/GAR 
SPOROZOITES 
Immune . to Plasmodium Berghei Sporozoit 
Phe eon valuation of Murine T Cell Repertoire Fok 
Immunization with Irradiated Sporozoites. 
DABS sy 159,457 
Interactions Plasmodium berghei Sporozoites and 
Murine Kent Cells in Vitro. 
159,483 
Lipid A: A Potent Nontoxic Adju- 


AD-A237 742/, 
Liposomes eniee 
vant for a Human Malaria Sporozoite Vaccine. 
AD-A237 762/0 159,485 
SPOT be SATELLITE) 


of Roads from Images. 
om 159,940 


159,553 


159,914 


Automatic Extraction 
N91 1284967 1/GAR 
SPRINGS ee 1c) 
Study of Response of Nonlinear Springs. 
No125807/9/GAR 
SPRINKLERS 
Reduction in Fire Hazard in Corridors and Areas Adjoin- 


Corridors Pri by Sprinklers. 
Pa91 -222604/GAR 158,172 


- inden als 

Aenderung der Bodenvegetation in Waldbestae' 

Folge pred kuenstlichen Duengung. Fichtenforste des 
Luzulo-Abietetum und Galio-Abietetum im Oberen Bunt- 
sandstein des Nordschw . (Alteration of the 
ground cover of forests due to fertilizers. Spruce-forests 
of the Luzulo-Abietetum and the Galio-Abietetum in the 
upper variegated sandstone of the Northern Black 


Forest). 

TIB/B91-01012/GAR 159,843 
SPUTTER-ION PUMPS 

— mechanisms in sputter-ion pumps low pressure 

DE91013505/GAR 160,329 
SPUTTERING 


160,286 
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investigation of mechani- 
ication-related testing of TIN and 








cal properties 
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protection coatings, manufac- 
tured in accordance 
TIB/A91-00950/GAR 


cathode sputtering method). 
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STABILITY 
Stability of PPB and PPM Organic Cylinder Gases Used 
for Calloration and Audits. o 
PB91-213553/GAR 158,859 
STABILIZATION 
Evaluation of Solidification/Stabilization Technology for 
Buffalo River Sediment. 
AD-A237 373/6/GAR 159,049 
and Morphological of Waste Solidifi- 
cation Effectiveness. 
PB91-226340/GAR 159,003 
STACK DISPOSAL 
Abschaetzung mittlerer Kaminueberhoehu! 
nen (Assessment 
TIB/B91-01009/GAR 
STACKING 
Optimizing Composite Laminate ate Sequence: A 


Pye tyre Systems Approa 
PB91-225938/GAR 159,235 


STAFFING ue cod 
lermine the ~~ Staffing Method for Identify- 
the Aneay a uirements for Selected Out- 
Clinics at the BI Mee Army Community Hospi- 


AD-A237 769/5/GAR 159,828 


STAINLESS STEELS 


Residual stress measurement using the pulsed neutron 
source at LANSCE. 
DE91013494/GAR 159,249 


APFIM aa of the spinodal decomposition in 


Steels. 
Dea101425 4250/GAR 159,253 


Braze Alloy Process and Strength Characterization Stud- 

ies for 18 Nickel Grade 200 Maraging Steel with Applica- 

tion to Wind Tunnel Models. 

N91-25283/3/GAR 159,254 
Fag Stainless 


Estimation of Fracture T. 
160,030 





n fuer kalte 
of mean stack rises for cold 


158,954 


oughness 
Steel: Thermal Aging in LWR sys item: 
NUREG/ORe4S19/GAR ites m 


STAMINA MILLS (RHODE ISLAND) 
Superfund Record of Decision (EPA Region 1): Stamina 
Mills Site, North Smithfield, Ri. (First Remedial Action), 

tember 1990. 
PB91-921421/GAR 


STANDARD MODEL 
Proceedings of the School for Young High Ener: 
cists. Held in Chilton, England on September 3-1 
PB91-224147/GAR 


STANDARDS 
ary oe nS Standards Working Group (OSSWG) 
why ky a (NGCR) Program 

weet rane 
AD-A237 SB0/8/GAR 158,498 
je SAFENET and Its Implications for Aerospace 


iCal 5 
N91-25640/4/GAR 158,479 


Time Scale Algorithm: Definition of Ensemble Time and 
Possible Uses of the Kalman Filter. 
N91-25767/5/: ct 158,441 


Configuration Management of the STEP Documents: Pro- 
car te F System Requirements. National PDES 
Peet DODOOIGAR 159,166 
Standards for Se Sees Protection of National Re- 


sources and F 
PB91-222695/GAR 
STANFORD LINEAR COLLIDER 
ney energy and spectrum control in the SLC High 
Bee 119608/GAR 160,334 


Dispersion and betatron matching into the linac. 
po 013989/GAR ” 160,410 


ment issues of the SLC linac accelerating structure. 
hs Brovdss2/GAR 160,451 


Characterization and monitoring of transverse oa tails. 
De91014560/GAR 60,452 


Chromatic correction in the SLC bunch length compres- 
sors. 

DE91014555/GAR 160,453 
Pulse shape adjustment for the SLC damping ring kick- 
ers. 

DE91014556/GAR 160,454 
a of wakefields on first order transport in the SLC 


Nac. 
DE91014557/GAR 


STARVATION 
Effects of Irradiation and Semistarvation on Rat ya 
in Beta Subunit Messe: Ribonucleic Acid, Pituitary 
es _™ and Thyroid Hormone poy 
AD-A237 159,559 
STATE ronal 
Census of Governments (1987). Volume 3. Public Em- 
. Number 4, Government Costs for Employee 


PB91-219790/GAR 
STATE PROGRAMS 
State-Local Relations Organizations: The ACIR Counter- 


159,011 


Physi- 
, 1990. 
160,485 


157,744 


160,455 
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PB91-214452/GAR 160,543 
a of the JTPA Role in State and Local Coordi- 


PBOT-219519/GAR 160,539 


STATES (UNITED STATES) 
State eames of Atmospheric Moisture Sources and 


Delivery 

PB91- -186940/GAR 159,866 
Mar \ | Report Series: Exports from 
pare nore Establishments 1987. 

PB91-214676/GAR 158,200 

STATIC LOADS 

Die Berechnung der mechanischen Vorgaenge im Kern- 
boden eines Hochtemperatur-Reaktors. (Calculation of 
mechanical phenomena in the core bottom of a HTGR- 


reactor). 
1B/B91-01040/GAR 160,021 

STATIC TESTS 

— Strength of Mechanically Fastened Carbon-Epoxy 

its Without Bending. 

Poon, 219469/GAR 159,173 
STATIONARY SOURCES 

Source Sampling and Analysis Guidance: A Methods Di- 

rectory. 

PB91-223131/GAR 158,873 


STATISTICAL ANALYSIS 
Study to Identify the Determinants of Patient Satisfaction 
at Martin Army Community Hospital Using Quantitative 
and Qualitative Methods. 
159,822 


AD-A237 380/1/GAR 

Technology Insertion-Engineering Services Process Char- 
acterization. Task Order No. 1. k 2. Database Docu- 
mentation Book. OO-ALC MANPRC (Statistical Analysis). 
AD-A237 403/1/GAR 159,696 
Study to Identify and Analyze the Effects of Category and 
Frequency Sampling on the Reporting of Total Nursing 
Care Hour Requirements. 

AD-A237 547/5/GAR 159,118 


Analysis of Nongaussian, Nonlinear Time Series with 
air en 

AD-A237 847/9/GAR 159,367 
Second er Optimality of Regular Projective Estima- 


tors, Part 
NOt. 25745) 1/GAR 159,371 


STATISTICAL DATA 
Census of Manufactures, 1987. Subject Series. General 
a Industry, Product Class, and Geographic Area 


Statis' 
158,179 
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STATISTICAL DISTRIBUTIONS 
Bootstrapping U-Quantiles. 
N91-25742/8/GAR 
Bounds for the Internal Availability Distribution. 
N91-25746/9/GAR 

STATISTICAL MODELS 
pay of four methods for aggregating judgments 


multiple experts. 
best 013522/GAR 159,369 


Reexamination of the abrasion-ablation model for the de- 

scription of the nuclear fragmentation reaction. 

TIB/B91-00990/GAR 160,518 
STATISTICAL PROCESS CONTROL 

Exploration of an Alt tin 

AD-A237 602/8/GAR 
STATISTICAL TESTS 

Development of the Microstructure Based Stochastic Life 

Prediction Models. 

AD-A237 768/7/GAR 159,271 
STATISTICS 

Department of Defense Pon Medical Care Statistics, 

Quarter Ending Decembe 1990. 

AD-A237 216/7/GAR 159,130 
STATORS 

Design and testing of a four-pole superconducting motor 


stator. 
DE91014275/GAR 158,663 
STEADY FLOW 


Low-Diffusion Rotated Upwind Schemes, Multigrid and 
Defect Corrections for Steady, Multi- Dimensional Euler 


Flows. 

NOW? -25117/3/GAR 157,780 
STEAM CONDENSERS 

Experimental investigation of enhanced tubes for steam 

condensers. 

DE91013212/GAR 
STEEL 

Advanced Modeli 

AD-A237 473/4/G 
STEEL STRUCTURES 

Experimental Evaluation of Seismic Isolation of a 9-Story 

Braced Steel Frame Subject to Uplift. 

PB91-217968/GAR 
STEELMAKING 

Development and evaluation of a Workpiece Tempera- 

ture oe for industrial furnaces: Steel industry survey 

e selection. Task 1, Survey report _ 
159,246 


159,370 


158,629 
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a Failure Modes in Metals. 


158,161 


and furn 
DE91013138/GAR 


159,244 , 


Development and evaluation of a Workpiece Tempera- 
ture Analyzer for industrial furnaces: Concept develop- 
ment and technical evaluation. Task 3, Technical summa- 
Best 013285/GAR 159,247 
STEELS 
D 





lop t and @ luation of a Workpiece Tempera- 
ture Analyzer for trial fi : Steel industry survey 
and furnace for chon Task 1, Survey report. 
DE91013138/GAR 159,246 
Development and evaluation of a Workpiece Tempera- 
ture Analyzer for industrial furnaces: Concept 
ment and technical evaluation. Task 3, Technical summa- 


ry. 
DE91013285/GAR 159,247 


Evaluation of os production from CO2 corrosion of 
steel drums in 
DE91793126/GAR 159,240 
Seitetsu Kenkyu, No. 340, January 1991. (Special Issue 
on Steel Pipe and Tubes). 

160,664 


PB91-213249/GAR 
Diameter Line Pipe Having ce 


Sour Service Lar 
oe and Sulphide Stress Corrosion Cracking Re- 
160,665 
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Sumitomo Search, No. 44, December 1990. Special Issue 

a the 30th Anniversary of the Opening of 

the Research Laboratories. 

PB91-; e13272/GAR 159,256 

Diffusion Lamyes | System for Steel Tubes and Pipes. 

PB91-213280/GAR 159,257 
STELLAR ENVELOPES 

Poot apf “fey a 4 Carbon ot" Nitrogen in the IVE 

Spectra o - nteracti inaries. 

NBT 250727 1/OAR ond ” 157,949 
STELLAR WINDS 

Colliding Stellar Winds in O-Type Close Binary 7. 

N931-25981/2/GAR 57,950 
STELLARATORS 

Stellarator transport theory. Progress report. 

DE91014506/GAR 160,450 
STEP (STANDARD FOR THE EXCHANGE OF PRODUCT 
MODEL DATA) 

Development Plan: Application Protocols for Mechanical 

‘oduction. National PDES Testbed Report vane 


Parts Pri 

PB91-222596/GAR 

Confi it of the STEP Documents: Pro- 
cedures and aaysiem Requirements. National PDES 


estbed Report 
PBOt 222600/GAR 159,166 


STIFFNESS 
Fatigue Dama: 








Mechanics of Composite Materials 1: 
+ omg leasurement of Damage and Post-Fatigue 


PoOY "205904/ GAR 159,292 


Fatigue Damage Mechanics of Composite Materials 4: 

Prediction of Post-Fatigue Stiffness. 

PB91-225920/GAR 159,234 
te und Stei- 


Ermitth wir hienenaher O ro 
fi “fu Rechteck- und T-Quersch- 
nitte aus "Sahiocon™ (Determination of realistic cross- 
sectional values and stiffnesses for prestressed or non- 
lar beams and T-beams of rein- 
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forced concrete). 
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STILLING BASINS 
Red River Waterway, Lock and Dam No. 3. Report 4 
Stilling Basin and Riprap Requirements. Spillway Hydrau- 


lic Model Stu 
AD-A237 440/3/GAR 158,936 


STIRLING CYCLE 
Small Stirling Dynamic Isotope Power System for Multi- 
hundred-Watt Robotic Missions. 
N91-25182/7/GAR 160,619 
Stirling Machine Spee Experience. 
N91-25510/9/GA 

STOCHASTIC PROCESSES 
Least-Squares Learning and A\ 
Probabilities on Classification Problems by Neural Net- 


work Models. 
AD-A237 140/9/GAR 158,621 


se re of Remedial Programs for Contaminated 
Grot Supply Sy Deterministic and Stochas- 


PBOT 91.259636/ GAR 159,068 


STOCK MARKET 
Emerging Stock Markets Factbook, 1991. 
PB91-222331/GAR 
STORAGE BATTERIES 
New Secondary Batteries Using Electronically Conductive 
Polymer Cathodes. 
N91-25322/9/GAR 158,712 
STORAGE FACILITIES 
Household hazardous waste: Implementation of a perma- 
nent collection facility. 
DE91013449/GAR 158,968 
STORAGE RINGS 
PSR extraction kicker system improvements. 
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DE91013073/GAR 160,301 


Fast ferrite tuner for the BNL synchrotron light source. 
DE91013533/GAR 160,320 


M cavities (352 MHz) for the 


Advanced P! By! see (APS). 
DES1O1S610/GAR 160,335 
various vacuum 


Rf pe og measurements of the 

chambers for the Advanced Photon Source (APS). 
DE91019613/GAR 160,338 
Observation of ene effects in the Los Alamos 
Proton Storage R 

DE91013648/GAR 160,339 
pang and cure of a transverse instability in the NSLS 
bE91018792/GAR 160,363 
Active interlock system for the NSLS x-ray ring insertion 

not y ring 

ps ns 160,368 

inch lengthening at the NSLS VUV - m 





Progress 
DEd1013863/GAR 
Control of coupled-bunch instabilities in high current stor- 


DY91014719/GAR 160,465 
STORAGE TANKS 
pe tank constituent ranki 
characterization plans. 
Deot014821/GAR 


a and Expulsion of Cry ic Liquids: Ge- 
neric Requirements for a Low Gravity iment. 
N91-25300/5/GAR 158,412 


Review and Test of Chilldown Methods for Space-Based 
Cry ic Tanks. 
N91-25351/8/GAR 
“a yo 
aeeden, Dostgn. Construction and Monitoring of a 


Proto itotype SWM 
PB91- Wpe467/GaR 158,341 
STORM WATER RUNOFF 
Application of a Distributed-Routi 
to Flood-Frequency Estimation in 
Jersey. 
PB91-214387/GAR 
STOVES 
Advancing Woodstove Secondary Combustion State-of- 


rt. 

PB91-223156/GAR 158,875 
STOVL AIRCRAFT 

Experimental and Analytical Studies of Flow Through 

=— and Axial Exhaust Nozzle System for STOVL Air. 

N91-25175/1/GAR 157,811 
STRAIN MEASUREMENT 

Phase Shi Speckle Interferome 

N91 *35490/ 7GAR - 
STRAIN (MECHANICS) 


Atomic Strain Tensor. 
AD-A237 287/8/GAR 


STRAIN RATE 
Elastic-plastic constitutive relations at large strain. 
DEST013190/GAR 

STRAINS 
Determining Horizontal Displacement and Strains Due to 

nce 


PB91-224972/GAR 159,912 


STRATEGIC DEFENSE INITIATIVE 
Framework for Understanding the Strategic Defense Ini- 


tiatives’ Software Debates. 
AD-A237 193/8/GAR 159,607 


ae to the Congress on the Strategic Defense Initia- 


1991. 

AD-A237 658/0/GAR 159,612 
STRATEGIC SEALIFT 

U.S. Strategic Sealift Capability S 

AD-A237 077/3/GAR _ 
STRATEGY 

Counterinsurgency Strat for te Conflict Termi- 

nation: U.S. Strategies in ei | Salvador. 

AD-A237 496/5/GAR 159,788 
STRATIFIED FLOW 

Forces on Ships in a Navigation Lock Induced by Strati- 

fied Flows. — . 


PB91-205849/GAR 160,076 
STRATIGRAPHY 

Graphic correlation of the wells MA-1, M-8X, M-9X and 

ee of the Dan Field (Chalk Group) Danish Central 
Trough. Development of improved method for charting 
and characterization of white chalk reservoir. 

DE91798538/GAR 159,939 

Revised Stratigraphic Nomenclature for the Wasatch and 

Green River Formations of Eocene Age, Wyoming, Utah, 


and Colorado. 
PB91-214932/GAR 159,855 


Stratigraphy and Depositional Systems of the Frontier 
ng and Their a on Reservoir Development, 
Wyoming. Topical Report, April 


159,907 
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STRATOSPHERE 
— of — Heating by Aerosols and Trace Gases on 
‘emperature Structure Constant. 
AD-ALS 675/4/GAR 158,047 
pon Measurements of Polar Stratospheric Clouds During 
989 Airborne Arctic Stratospheric 
Noto5470/6/GAR 


STREAMLINING 


Mitsubishi Motors 

PB91-219188/GAR 
STREAMS 

Water Quality of Fountain and Monument Creeks, South- 

Central Colorado, with Emphasis on Relation of Water 

Quality to Stream Classifications. 

PB91-214882/GAR 159,869 
STREETS 

Guidelines for Planning, eee and Operating Bus- 

Related Street Improvements. 

PB91-198226/GAR 160,542 
STRESS 

Biological ay merely = and Shift Work. Military Applications 

Principles. 


of Circadian 
159,808 


"158,049 


Technical Review, No. 3, 1990. 
160,706 


PB91-215905/GAR 
Biological Rhythms and Shift Work: Biological Rhythrns 


and Human Performance. 
PB91-215913/GAR 159,580 


Legal and “en Issues Related to Work Schedules 


and Hours o' 
PB91-21 S001 /OAR 157,734 


Biological Rhythms and Shift Work: Shift Work and Soci- 
ety. raphics and Social Implications. 
PB91-215939/GAR 157,735 


Biological Rhythms and Shift Work: Shift Work and the 


Worker (Revised). 
PB91-215947/GAR 157,736 


Biological Rhythms and Shift Work: Shift Work and Nurs- 


ing. 
P891 -215954/GAR 159,124 
STRESS ANALYSIS 
Layered Beam Theory for Single Lap Joints. 
AD-A237 324/9/GAR 159,171 
Residual stress a, using the pulsed neutron 


source at LANSCE. 
DE91013494/GAR 159,249 
Tensile Deformation Damage in SiC Reinforced Ti-15V- 
3Cr-3AI-3Sn. 
N91-25195/9/GAR 159,226 
COM624P Program Users Manual, Version 1.0. 
PB91-218552/GAR 
STRESS DISTRIBUTION 
Application of the ‘Coating Method to CFRP. 
N91- 25196/7/GAR 159,227 
STRESS (PHYSIOLOGY) 
Cardiovascular Adjustments to Gravitational Stress. 
N91-25574/5/GAR 159,577 


Exposure to Stressful Environments: Strategy of Adaptive 


Responses. 
N91-25575/2/GAR 159,578 


STRESS (PSYCHOLOGY) 
jootve We Performance Breakdown in a Ob- 


tive of Stress Sensitivity: Fi 
AD- A237 540/0/GAR 158,083 


STRESS-STRAIN RELATIONSHIPS 
Application of the Birefringent-Coating Method to a. 
N91-25196/7/GAR ‘59,227 

STRESSES 
Stress fields generated by kinetic energy projectile inter- 
action with ceramic targets. 

DE91013687/GAR 159,204 

STRONTIUM 90 
pm of strontium-90 transport from the 100-N 

ea to the Columbia River using VAM2DH. 
DES1014685/GAR 158,941 

STRONTIUM OXIDES 
Intermediate temperature electrolyte for SOFC. 
DE91014009/GAR 

STRUCTURAL ANALYSIS 
Lateral Load Distribution in One-Way Flat Slabs. 
AD-A237 199/5/GAR 158,334 
Combined yar y and Shear Buckling Analysis of 

craft Structt h Panels. 
NQ1-. 38425/7/ GAR 157,815 
Reassessment of Structures: Report 0.2: Fundamental 
Considerations. 
PB91-225425/GAR 160,109 

STRUCTURAL DESIGN 
Expert System for Lateral Buckling Design. 
PB91-224006/GAR 

STRUCTURAL MEMBERS 
Research and Development on Structural Members 
Using New and Ad\ d Fiber Materials (Part 2) - Ex- 
periments on Shear pcre: seedy of Beams Reinforced with 
Carbon Fibers or Aramid Fil 
PB91-213355/GAR 158,159 
Expert System for Lateral Buckling Design. 
PB91-224006/GAR 
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SUBSURFACE STRUCTURES 


Inelastic Uniform Torsion of Steel Members. 
PB91-224014/GAR 
STRUCTURAL STEELS 
Expert System for Lateral Buckling Design. 
PB91-224006/GAR 


Inelastic Uniform Torsion of Steel Members. 
PB91-224014/GAR 


STRUCTURAL VIBRATION 
eS The Influence of Preform on the Modes 
PBST aTTeAS/GAR 158, 160 
Alternatives to Standard Mode Superposition for Analysis 


of ee Systems. 
PB91-217992/ 158,162 


Sey f Se nas Fem tae ©) Gee 
Subjected to Simultaneously Acting Force and 
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158, 165 
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Moment 

PB91-225821/GAR 
STRUCTURED PROGRAMMING 

Process Algebra with Guards: Combining Hoare Logic 

N91-25726/1/GAR 158,569 
SUBLIMATION 


Sublimation Rates of Carbon Monoxide and Carbon Diox- 
ide from Comet Nuclei at Large Distances from the Sun 
( 


(Abstract Only). 
N91-26008/3/GAR 157,971 


Plan for ROV90. (Plan 1990 for ROV90). 
DE91793091/GAR 


SUBMILLIMETER WAVES 
Infrared/Submillimeter 
N91-25915/0/GAR 

SUBMODULAR FUNCTIONS 


Faces of submodular functions and related topics. 
TIB/A91-00935/GAR 


SUBSIDENCE 
Determining Horizontal Displacement and Strains Due to 
PB91-224972/GAR 159,912 
aa FLOW 
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Optical Properties Data Base. 
160,188 
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NOt -251 195116/5/GAR 
Develop ~ noah an A 
in Subsonic Compressible 
tion to the i denpuaiien of the Potential Flow through 


PB91-219436/GAR 157,802 


SUBSONIC SPEED 
Evaluation of Panel Code Predictions with Experimental 
Results of Inlet Performance for a 17-Inch Ducted Prop/ 
Fab Simulator Operating at Mach 0.2. 
N91-25106/6/GAR 157,774 
SUBSTANCE ABUSE 
Directory of Federal Anti-Drug Grants: An Office of Na- 
tional Control Policy White Paper. 
PB91- 10/GAR 158,092 
Report on High Intensity Drug Trafficking Areas Pursuant 
© the heaton Mercotes Leadership Act of 1988. Imple- 
— tion of the Anti-Drug Abuse Act of 1988. (Section 
5, Subtitle A, Title |). 
PRO 1.214049/GAR 158,093 


Application of Case ae in Alcohol and Drug 

Dependence: Matching Techniques and Populations. 

PB91-219808/GAR 158,098 
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Preparation of damage optical tings on flat 

pes no Final oa om Me og of the high temperature 
er for planar substrai 

Beato 013588/GAR 159,211 


Adhesion of Diamond Film to Substrate. 
PB91-213207/GAR 


pay ENVIRONMENTS 
examination of deep subsurface microorga- 
nisms at ‘quapupiealy and climatically diverse locations 
on DOE land. 
DE91013769/GAR 159,946 
SUBSURFACE INVESTIGATIONS 
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Sediment- and Saturated-Soil-Associated Reactions In- 
— an Anionic Surfactant —— 2. Parti- 
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ms Battalion Task Force Reconnaissance and Surveil- 

ince: Clear Vision or Groping in the Dark. 
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U5.0 Undulator for the ALS. 
DE91014230/GAR 


Transport line from the Linac to the SXLS ring. 
speashialate dat 


160,386 
160,438 


160,470 


Mi ‘ements of the XLS magnets. 
DE! 1014842/GAR 


SYNCHROTRONS 


Kicker tems for injector synchrotrons. 
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N91-25645/3/GAR 158,530 
SYSTEMS ANALYSIS 
Engineering Applications of Neural Computing: A State- 
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N91-25720/4/GAR 158,563 
| sae Canonical Representatives for Weak Bisimulation 


Not -25724/6/GAR 158,567 


LUNAR SPACEPORT - Raumflughafen auf dem Mond. 
os SPACEPORT - spaceport at the moon). 
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AD-A237 270/4/GAR 158,622 
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BE91013285/GAR 159,247 
Initial yew vol remote Rerioy = of ——— in 
shaped char. explosively formed projectiles. 
DE91013347/GAR nats 159,201 
TEMPERATURE PROFILES 


Temperature Automation for a Propellant Mixer. 
N91-25232/0/GAR 
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AD-A237 436/1 /GAR 158,642 
TERRESTRIAL ECOSYSTEMS 

Effects of 2,4-Dichlorophenol, a Metabolite of a Geneti- 
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World Food Trade and U.S. Agriculture, 1960-1989. 
the Rules of Trade (Tenth Annual Edition). 
PB91-215988/GAR 157,835 
Scientific and Technological Relations between the 
United States and Japan: Issues and Recommendations. 
PB91-2191 poe 157,762 


ermanent Change of Sta- 
Navy Enlisted Personnel Unit 


159,656 


America and the New Economy. 
PB91 919507 /GAR 


Horticultural Products Review, July 1991. 
PB91-224378/GAR 157,839 


—- Reference Guide to U.S. Agricultural Trade, July 
PB91-224394/GAR 157,840 


Environmental and Energy S' Conference Special 
Report: —— Predict ing Od Imports Despite Na- 


tional E: Strat 
PB91-9601 . 158,830 


158,178 


/GAR 


UNITED STATES AIR FORCE ACADEMY 
United States Air Force Academy: A Bibliography, 1983- 


1989. 
PB91-214924/GAR 159,830 


UNITED STATES GOVERNMENT 
Environmental and Energy Study Conference Special 
Report: Interstate Transport of Solid Waste. 
PB91-960106/GAR 159,046 
lerence 


Environmental and ty Big Special 
os : Arctic National 7% wretige War in Persian 

Sharpens Debate Over Oil n. 
159,933 


PBot 960107/GAR 
Study Conference Special 


Environmental and Ener. 
paved National Energy Strategy Recasts Artic Refuge 
159,934 


Debate. 
PB91- 
on Conference Special 


109/GAR 
Environmental and Ener: 

Development Key to 

pome 


Sop Mr 
re, Panel Agrees. 

PB91-960110/GAR ’ 

Environmental and Energy Study Conference 

Report: Panel Government Role in Micage 

Standards, Alternative Fuels. 

PB91-960111/GAR 158,832 


Environmental and E S' Conference ag 
— a, yg y But Giearg Senate Committee: A 


Wrapup of Fi 
PB91-960112/GAR 158,833 


Environmental and Energy Study Conference Floor Brief: 
Dire Emergency Su my pe og Fiscal 
1991. House-Senate Conference Report ert HA 1 
PB91-960114/GAR Micod 
Environmental and ane Brief. 
NASA Reauthorization Bi Hn eo. He Ape H. Rpt. 1oa4t. 
PB91-960115/GAR 159, 


Environmental and Energy Study Conference Floor Brief: 
= Flood Insurance Amendments. HR 1236, H. Rpt. 


Ppots -960118/GAR 157,746 


poomaint and Energy Study Conference Floor Brief: 
ition Authorization and Adjustment Act 
off! 1991. HR 429 - H. Rpt. 102-114. 
PB91-960119/GAR 159,075 
Environmental and Energy Study Conference Floor Brief: 
Energy and Water Development Appropriations for Fiscal 
1992. HR 2427 - : Rpt. 102-80. 
PB91-960120/GAR 
UNIVERSAL TIME 
National- and International-Wide Prospects of Future Im- 
provements of Position Location and Time Synchroniza- 
tion Systems and Aids. 


157,747 


KEYWORD INDEX 


N91-25800/4/GAR 
UNIVERSITIES 
research enterprise within the industrialized na- 


tions: Comparative perspectives. Report of a symposium. 
Dest 013935/GAR 157,751 


——- eeee Se tome of two model agree- 
University-indus itive research. 
DE91013937/GAR — 


157,752 

UNIX (OPERATING SYSTEM) 
Data Validation and Reconstruction. Phase 1: 

System Architecture Study. 
N91-25178/5/GAR 158,400 

UNSTEADY AERODYNAMICS 
pay re of Higher Harmonic Control to Hingeless 
N91-25102/5/GAR 157,771 
UNSTEADY FLOW 
e igation of Underwater Objects Separation in a 

‘oss-| \ 
AD-A237 563/2/GAR 160,130 
ration Concep of hag nag hy eg ~~ Blade coo 
rai Turboprop Systems. 
Task 2: ices sled Propian ‘opfan Analysis. 
N91-251 13/8/0aR 157,776 
UNSTEADY STATE 


Transient Temperatures Near a Stationary Contact. 
PB91-225953/GAR 160,505 


UPGRADING 
Comparison of the oy eng ag | for ny oe Re- 
jection to a Cryogenic Process for Nitrogen Rejection 
a ~~ na Natural Gas. Topical Report, June 1990- 
PB91-222067/GAR 158,785 
URANIUM 


158,456 


Oak Ridge Uranium Market Model (for Microcom 
PB91-508010/GAR 


URANIUM 235 TARGET 
Fission cross sections 
DE91013316/GAR 

URANIUM COMPOUNDS 

and pressure study of U3Sb4Pt3. 
DE91013669/GAR 159,278 
United States Transuranium and Uranium Registries. 
Annual report, October 1, 1989-September 30, 1990. 
DE91014834/GAR 159,565 

URANIUM ISOTOPES 
Fission cross section ratios for (sup 233,234,236)U rela- 
tive to (sup 235)U from 0.5 to 400 MeV. 
DE91013227/GAR 160,303 

URANIUM OXIDES 
— —_ safety analysis of X-705 B-Area calciner 


Beso! 376! GAR 159,970 


URANIUM SELENIDES 
Kristallstruktur von USe sub 2 , UTe sub 2 , ThOTe und 
Er sub 2 Se sub 3 - ein Beitrag zur Kristallchemie der 
Seltenerd- und Actinidenchalkogenide. (Crystal structures 
of USe sub 2 , UTe sub 2, Te, and Er sub 2 Se sub 
3 - a contribution to the crystal chemistry of rare earth 


and actinide c! Sane 
TIB/B91-01039/GA\ 160,281 


URANIUM TELLURIDES 
Kristallstruktur von USe sub 2 , UTe sub 2 , ThOTe und 
Er sub 2 Se sub 3 - ein Beitrag zur Kristallchemie der 
Seltenerd- und Actinidenchalkogenide. (Crystal structures 
of USe sub 2 , UTe sub 2, Te, and Er sub 2 Se sub 
3- a contribution to the crystal ¢ chemistry of rare earth 


and ide — 

TIB/B91-01039/GA\ 160,281 
URANIUM TRIOXIDE 

Inspection, testing, and operating requirements for the 

packaging -_ — of uranium trioxide in ok ge 

pr orp Transportation (DOT) Specification 


DESO! pechagess. 


URANUS RINGS 
Vv Radio Occultation by the Uranian Rings: Struc- 
tone tesaneion, and Particle Sizes. 

N91-26099/2/GAR 157,981 
URANUS SATELLITES 
—_ Radio Occultation [_ Uranian Rings: Struc- 

ture, Sreenien, and Particle Sizes. 

N91-26099/2/GAR 157,981 
URBAN AREAS 

Freeway Incident Management for Medium-Sized Urban 


Areas (Phase 2). 
PB91-198655/GAR 160,740 


— Guidelines for the Control of Sane Pollu- 
in Urban Areas of Developing Countries 

PBT. -224030/GAR 159,093 

ierenneienearenstiee | Modal- ~ gh fuer den staedtischen 

Persc Grundlagen und prak- 

tische Anwendung ‘aa e-responsive modal split for 

urban traffic. Theoretical fundamentals and practical ap- 


plication). 
TIB/A91-00946/GAR 160,743 
URBAN DEVELOPMENT 


puters). 
159,919 


in the intermediate energy region. 
100,304 


159,973 








of Ti rtation Management Demand Pro- 
grams on Residential Developments. 


VALIDATION 


PB91-198663/GAR 
URBAN HIGHWAYS 
Fi Incident Management for Medium-Sized Urban 
Areas ( z 
PB91-198655/GAR 
US DOE 


160,741 


on DOE land. 

DE91013769/GAR 
US FERC 

— Energy Regulatory Commission, 1990 Annual 

PB91-223438/GAR 158,823 
USA 

= Energy Data Report, Consumption estimates 1960- 

DE91013634/GAR 158,733 
USER INTERFACES 

Mobile Microwave Landing System (MMLS) User inter- 

face. 

AD-A237 470/0/GAR 159,708 


USER MANUALS (COMPUTER PROGRAMS) 
— Manual, Version 1.0. 


COM624P 
PB91-218552/ 158,356 


—— ites (ROM) User's Guide. Part 4: The 
System User Tutorial (Processor Network and Core 


Model). 
PB91-223362/GAR 158,891 
RUN-1DS: A Computer for the Simulation of 


Chemically Reacting Flows. 
PB91-225862/GAR 158,376 


USER REQUIREMENTS . sans 
Inte NASA's Land Analysis System ( “yx 
~ Software with an Geographic In- 


Processing 

formation System (Gis): A Review of Candidates in the 

Public Domain. 

N91-25939/0/GAR 159,942 

Perspectives of Soviet in- 
159,757 


Red Star Reflected: R 

in the Middle East. 
AD-A237 061/7/GAR 
Is Soviet Defense Policy Becoming Civilianized. 
AD-A237 135/9/GAR 158,074 
pow Superpowers: Lertieinnbeniemee 
AD-A237 298/5/GAR 
Prospects for Modernizing Soviet Industry. 
AD-A237 633/3/GAR 

UV/OZONE ASHER 

Toshiba Review, Vol. 46, No. 1, Ly Special Issues: Fi- 
nancial Information Systems and E ‘Automatic 


Fare Collection —_— and Systems for Railways. 
PB91-213173/ a 160,668 
\V/Ozone Asher. 


59,775 
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PB91-213181 fGAR 158,693 


VACCINES - 
New Approaches to Hepatitis A Vaccine elopment. 
peste 161/5/GAR 159,456 


wey of an Inactivated Hepatitis A Vaccine. 
ADADS 307/4 159,459 


AIDS: Anti-HIV ts, Therapies, and Vaccines. 
AD-A237 404/9/GAR 159,503 


Cloning one Degrention of Gansu dey Daegee Vane Tie 
2 Encoded-Antigens for Rapid Diagnosis and Vaccine 
AD-A237 448/6/GAR 159,468 
— of Variation in PF83, an E Merozoite 
Vaccine Candidate Antigen of ‘Plasmodium Goonen 
AD-A237 678/8 159,480 
Caeeng at Eachelchia Col or Salmonella, phi Ex: 
Consisti gala Anions Coli or Salmonella typhi Ex- 
AD-A237 7 ~ 159,466 
Lipid A: A Potent Nontoxic Adju- 
jaria Sporozoite Vaccine. 
159,485 





Liposomes ye 
vant for a Human 
AD-A237 762/0 
VACUUM MICROELECTRONICS ' 
Vacuum Microelectronics: An Application in Future Parti- 
PB91-225284/GAR 160,500 
VACUUM SYSTEMS 
Calculation of pressure distribution 
using a commercial finite element 
DE91013611/GAR 
g and evaluation of the AGS Booster ultra-high 
vaccum system. 
DE91014026/GAR 160,421 
Instrumentation and control of the AGS Booster vacuum 


BE aoe 160,422 


em Experience at the Daresbury SRS. 
MarGAR 160,483 


in vacuum systems 
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AD-A237 541/8 
VALIDATION SUMMARY REPORTS 
Alsys Limited, Alsycomp 017, Version 5.2, MICRO VAX II 
Under Micro VMS V5.3 (Host) to INMOS 1425 Transputer 
I ed on a B403 TRAM (Target), 
901118N1.11064. 
AD-A237 411/4/GAR 158,493 
VALLEYS 


159,717 


: “aa of Pollutants Within Two-Dimension- 


al Valleys, 1 
PB91 1218083/GAR 158,866 
VAN DE GRAFF ACCELERATORS 


Untersuchung ueber Leistung und Grenzen der Elemen- 
tanalytik mit protoneninduzierter Roen’ 
analysis with proton-induced X-ray emission 
TIB/ADT00094/GAR ‘ 2 
VANADIUM OXIDES 
X-ray diffraction study of eenny of MOCVD grown 
Tios and VO2 films on sapphire si crystals. 
DE91013764/GAR ~ 
VAPOR COMPRESSION REFRIGERATION CYCLE 
ic Evaluation of Five Alternative Refriger- 
ants in Vapour-Compression Cycles. 
158,796 


160,515 
159,213 


PB91-223297/GAR 
VAPOR DEOSITION 
poe | and Spectrally Resolved Cathodoluminescence 
ao ilament Chemical-Vapor-Deposited Diamond Par- 
AD-A237 128/4/GAR 
VAPOR DEPOSITION 
Relative Stabilities of Tetramethyl ore and Tet- 


Orthosilicate in the Gas Phase. 
AD-A237 697/8/GAR 158,286 


Sumitomo Search, No. 44, December 1990. Special Issue 

Hy mer ting the 30th’ Anniversary of the Opening of of 
the Research Laboratories. 

pBg1210272/GAR 159,256 


ee game of Synthetic Silica Glass by the VAD 
PB91-213306/GAR 159,208 
VAPOR PHASE EPITAXY 


158,249 





pounds f otal Mapen’ eee A nga _— 
1c 
RD-ADS? 644 O/GAR 158,223 


VAPOR PHASES 
Effects of Donor-Acceptor Electronic Interactions on the 
pm ood of Gas-Phase Metallocene Electron-Exchange Re- 
AD-AZS7 459/3/GAR 158,267 


ae Stabilities of pag wy ng aaa and Tet- 
raethyl Orthosilicate in the Gas P' 
AD-A237 697/8/GAR 


VAPOR PRESSURE 


158,286 





of the Vapor Pressures 
157,945 


of Planetary Molecules. 
N91-25920/0/GAR 
VARIABILITY 


Aircraft Remote Sensing of fo me 
terns vol the 1989 Joint 


tial Pat- 
lux Study 


{igos) N Atlantic Bloom An ly 
160,035 


1-25493/8/GAR 
VECTOR PROCESSING 
a eal to —epatee using the IBM 3090 VF and 


VS Fortran release 2. 
bE91014869/GAR 
VECTOR SPACES 
Complex Lie Ser a. Har ices, and the Gel- 
fand-Gindikin ~ = -— 
N91-25711/3/GA\ 159,326 
VEHICLE BARRIER COLLISIONS 
Vehicle Crash Tests of a Movable Concrete Barrier. 
PB91-201418/GAR 60,678 
VEHICLE LIGHT POLE COLLISIONS 
Side Impact Tests of a Full-Size and a Mini-Size Vehicle 
into a Breakaway Luminaire Support. 
PB91-201509/GAR 
VEHICLE SOIL INTERFACE 
Seer os i Oevre Norrland froen Koerfoersoek pa 
Tjaelad Myrmark (Vehicle Tests on Unfrozen Peatland). 
PB91-224196/GAR 160,121 
VEHICLES 
= use Fag «yd of the mobile source provisions of 
the in Air Act Amendments of 1990. 
DE91014018/GAR 
VELOCITY 
pen ee and utilization of new diagnostics for 
Pneumatic transport. Quart technical 
progress report, January 1, 1991-March 30, 1991. 
1013945/GAR 59,885 
Maalinger paa Nibe moelle A ved hoeje vindhastigheder, 
= 30 m/s. (Measurements on a Nibe turbine A at high 
12-30 m/s). 
158,803 


158,515 


160,679 


158,842 


velocity, 
DES! 798494/GAR 
VELOCITY DISTRIBUTION 


Unsteady Laminar Flow in a Circular Tube: A + ay of the 
Hercol (Hermitian Collocation) Computer 
PB91-222679/GAR 
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160,146 


KEYWORD INDEX 


Response of a spinning liquid column to pitch er 
TIB/B91-00958/GAR 60,151 
VELOCITY MEASUREMENT 
Velocity Measurements inside the Leading Edge Vortex 
Formed on a delta Wing. 
N91-25115/7/GAR 157,778 
Particle Image Velocimetry for the Surface Tension 
panei Convection Experiment Using a Particle Displace- 
Tracking — 
Not 25082/51AR 160, 138 
Particle Displacement Tracking Applied to Air Flows. 
N91 95987 /2/GAR wy 160,139 
VENEZUELAN EQUINE ENCEPHALOMYELITIS VIRUS 
Development of a Genetically Engineered Venezuelan 
Equine Encephalitis Virus Vaccine. 
AD-A237 590/5/GAR 159,463 
VENTILATION 
Ventilation Kinetics Testing of a Steel Frame/Rubber 
Fabric Underground Shelter. 
AD-A237 469/2/GAR 159,618 


Indoor air flow and pollutant removal in a room with task 


ventilation. 
DE91013746/GAR 158,839 


Ventilation and moisture in new energy-efficient manufac- 


tured homes. 

DE91013786/GAR 158,142 
VENTILATION SYSTEMS 

Active ventilation report: RCDP cycle Ii. Report 1, Active 

ventilation (February 1991): Report 2, Appendix A: Infiltra- 

tion and ventilation in new electrically heated homes in 

the Pacific Northwest (July 1990). “nee 


DE91013423/GAR 

Characterization of radioactive particles in the 234-5Z 
building ventilation systems. Interim report. 
DE91014848/GAR 158,942 

VENTURA HARBOR (CALIFORNIA) 

Coastal Model teens pone Ventura Harbor, California, 
Design for Wave and ling Protection. 

AD-A237 417/1/GAR 160,102 


VENUS (PLANET) 
Planetary E 
N91-26091 ISGAR GAR 

VERMONT 
Water Resources Data for New Hampshire and Vermont, 


Water Year 1990. 
PB91-218149/GAR 159,061 


VERTICAL DISTRIBUTION 

Land Altimetry Using Satellite Data from the Geosat Sea 

Altimeter. 

N91-25922/6/GAR 159,941 
VERTICAL ORIENTATION 

Jellyfish: Special Tools for Biological Research on Earth 

and in Space. 

N91-25581/0/GAR 159,601 
VERTICAL cae Se $e (VERTREP) 


Powe eating of Battle Group VERTREP Assets. 
AzaT 101/1/GAR 1 


VERY LARGE SCALE INTEGRATION 


NW Lab for Integrated Systems. 
AD-A237 118/5/GAR 


(Abstract Only). 
° 160,598 


59,644 


158,685 
Upper and Lower Bounds on Switching Energy in Visi. 
N91-25325/2/GAR bi 158,691 

and Implementation of Highly Parallel Pipelined 
VLSI trong 
N91-25326/0/GAR 158,476 
VLSI Device and Process Technologies. 
PB91-213405/GAR 

VERY LONG BASE INTERFEROMETRY 

Highly _— Crystal Oscillator Applied to Geodetic VLBI 


Experime 
N91 95765/9/GAR 159,854 


VESTIBULAR APPARATUS 
Mit/Canadian Vestibular Experiments on the Spacelab-1 
Mission. Part 1: Sensory Adaptation to Weightlessness 
and Readaptation to One: An Overview. 
N91-25587/7/GAR 159,522 
VESTIBULAR EFFERENT SYSTEM 
Vestibular Efferent Activity in Squirrel Monkeys. 
AD-A237 286/0/GAR 
VESTIBULAR NYSTAGMUS 
Characterization of Slow and Fast Phase Nystagmus. 
N91-25589/3/GAR 159,523 
VESTIBULES 
Macular Bioaccelerometers on Earth and in Space. 
N91-25580/2/GAR 159,454 
VETERANS 
Veterans Housing Loan Program Evaluation. 
PB91-219915/GAR 
VETERANS ADMINISTRATION 
Veterans Housing Loan Program Evaluation. 
PB91-219915/GAR 
VETERANS (MILITARY PERSONNEL) 
Effects of Migration and Training on Post-Service Earn- 
ings of All-Volunteer Force Veterans. 
AD-A237 233/2/GAR 159,819 
Army Career and Alumni Program: Will the Army Take 
Care of Its Own As It Downsizes. 


158,484 


159,511 


158,175 


158,175 


AD-A237 617/6/GAR 


VETERINARY MEDICINE 
Diagnosis and management of endocrine gland neo- 


plasms. 
DE91012920/GAR 157,854 


VIADUCTS 
Collapse of the Cypress Street Viaduct as a Result of the 
Loma Prieta Earthquake. 
PB91-217935/GAR 158,353 
VIBRATION 
Vibrations of Bladed Disk Assemblies. 
AD-A237 805/7/GAR 160,282 


Analytical and Experimental Study of Vibrations in a Gear 


Transmission. 
N91-25395/5/GAR 157,812 


VIBRATION DAMPING 
Alternatives to Standard Mode Superposition for Analysis 
of Non-Classically Damped Systems. 
PB91-217992/GAR 158,162 
VIBRATION EFFECTS 
be gry behavior of a viscous cylindrical liquid layer 
ee liquid surface. 
TIB/B91-00960/ /GAR 160,153 
VIBRATION ISOLATORS 
—% nt of Base Isolation System for E uakes 
icro-vibrations Using Laminated Thick Rubber 
(Part 1) - Characteristics Tests for Laminated 
Thick Rubber Bearings. 
PB91-213330/GAR 158,157 
ar of Base Isolation System for E uakes 
icro-vibrations Using Laminated Thick Rubber 
(Part 2) - Vertical Damper Device and Its Dy- 


haracteristics. 
PB91.21 3048/GAR 158,158 


Experimental Evaluation of Seismic Isolation of a 9-Story 
Braced Steel Frame Subject to Uplift. 
PB91-217968/GAR 158,161 


VIBRATION MODE 


159,826 


Acoustical A\ is of Gear Housing Vibration. 
N91-25411/0/GAR 
VIBRATIONAL SPECTRA 

S) of CH3COOH, CH3COOD 


Vibrational Spectroscopy Study 

and (13)CD3COOH(D) Adsorption on Pt(111). 1. Surface 

Dimer Formation and Hydrogen Bonding. 

AD-A237 240/7/GAR 158,262 
VIBRATIONAL STRESS 

Study of the Vibrational Power Input to Beam-Like Struc- 

tures — a Simultaneously Acting Force and 


Moment Excitat 
PB91 "225821 I GAR 158,168 


VIDEO CAMERAS 
Toshiba Review, Vol. 46, No. 2, 1991. Special Issues: 
Medical Ima: ng erie Still Camera System. 
PB91-213215/GA 158, 


157,813 


Memory Card Camera and Player. 
PB91-213223/GAR 

VIDEO EQUIPMENT 
NEC Technical Journal, Vol. 44, No. (Serial 262), 
March 1991. Special Issue on Electronic Sroanier ET. 
PB91-213439/GAR 158,485 


Video Ima mage Analysis System for Concentration Measure- 
ments Flow Visualization in Building Wakes. 
PB91-219055/GAR 157,801 


VIDEO SIGNALS 
Precise Frequency Calibration Using Television Video 
Carrier Ss. 
N91-25772/5/GAR 158,445 
VIDEO TAPES 
Understanding the Uniform Clinical Data Set (UCDS) 
PB91-780247/GAR 159,126 
VIETNAM WAR 
Role of USAF Flight Surgeons During the Vietnam Con- 
flict. 
AD-A237 562/4/GAR 159,723 


VINYL CHLORIDE 
Development and Validation of Methods for Applying 
Pharmacokinetic Data in Risk Assessment. Volume 5. 
Vinyl Chloride. 
AD-A237 369/4/GAR 159,589 


bee RADICALS 
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Flame studies, laser diag- 
and cnaaeons kinetics. Progress report. 
Deo 1014824/GAR 158,370 
VIRAL ANTIGENS 
ue and Expression of Genes for Dengue Virus Type- 
aa for Rapid Diagnosis and Vaccine 


AD ADOT 448 448/6/GAR 159,468 
VIRAL VACCINES 
Equine Enoe Eneopheliie vi Vi “tes , 
s Virus Vaccine. 
AD ASS? 590/5/GAR 159,463 
VIRBRATION ISOLATORS 
pa bo Cone ashi vy Technical Research In- 


2 February 199 
PEO DISaZc/GAR 158,156 








VIRGINIA 
Developing Design Elements for Scenic Byways in Virgin- 
PB91-198234/GAR 158,347 
VIRUS DISEASES 
pay wang 4 i and Anatomic Responses in 
the Gi imental Arenavirus Infection. 
AD-AZST 0 066. G/GA 159,467 
VIRUS REPLICATION 
pede —— and Reversion to Wild Type of a Neu- 


ization-Reistant Antigenic Variant of Hepatitis A Virus. 
AD-A237 732/3 159,470 


Mechanisms of inhibition of viral replication in plants. 
report. 
DE91014386/GAR 159,474 
VISCOPLASTICITY 
Response of Ti-15-3 under Various 


NOt caing Contors 159,287 


VISCOSITY 
Viscous effects. 
TIB/B91-00964/GAR 
VISCOUS FLOW 


Model Filled Polymer 7: Flow behavior of A= og Con- 
ee Crosslinked Polymeric Beads. 
159,219 


7 430/4/GAR 
tae of a Through Turbomachinery: A 


ne 
Nore 5140/8) S/GAN 158,392 
Aeroacoustic and Aer ic Applications of the 


Theory of Nonequilibrium 
N91-25352/6/GAR 157,796 


Hs otc ~ Polynomial Expansions (HOPE) for Flux- 
Vector Spi iting. 
Nol os 7ooa GAR 157,800 


VISION 
Design and Hardware Implementation of Neural Systems. 
AD-A237 703/4/GAR 159, 451 
VISUAL FIELDS 
—- Research on School Bus Cross View Mirror 


Phere 8040/GAR 160,688 
VISUAL PERCEPTION 

Effects of Luminance Boundaries on Color Perception. 

AD-A237 794/3/GAR 159,517 
VISUAL PERFORMANCE 


Conference Paes on Ocular Hazards in Flight and 
Remedial Measures Held in London, United Ki on 


160,157 


22-26 adn oy 2 1990 a Risques Ocularies en Vol et les 


Moy 
AD Ags? oO) GAR 


VITAMIN B COMPLEX 
Studies of Cobalamin as a Vehicle for the Renal Excre- 
tion of Cyanide Anion. 

AD-A237 865/1 159,385 


VITRIFICATION 
Computer modeling of ceramic meiters to assess impacts 


Cea ene lormance. 
DE91013668/GAR one 158,972 
Results | 2 pilot-scale meliter test to attain higher pro- 


duction rai 
DES1019714/GAR 159,977 


Behavior of RuO2 in a glass melt. 
DE91013717/GAR 


In situ vitrification: Process and products. 
DEotC 013791/GAR 158,973 


In situ vitrification an treatability investigation 
propose cence Revision 1. 
E91014093/GAR 159,983 


ee EDUCATION 
‘ocational and Technical Education and Training. 
PBo1 220880/GAR 


VOLATILE ORGANIC COMPOUNDS 

Direct-sampling MS measurement of volatiles in environ- 

mental samples. 

DE91013417/GAR 159,080 

Stability of PPB and ing Organic Cylinder Gases Used 

lor Calibration and Audits. 

resi -213553/GAR 158,859 
diation-Curable Coatings. 
Pest -219550/GAR 158,869 
Hazardous Air Pollutants Program (HAP-PRO): Automat- 
—— and VOC Control Technology Assessment Soft- 
Pot -223198/GAR 158,879 
Summary  ¢ Joint DOD/EPA Research to Control VOCs 


and To: missions. 
PBOt 226431/GAR 158,899 


Superfund Record of Decision (EPA Region 2): Sealand 
Restoration Site, Town of Lisbon, St. Lawrence County, 
NY. (First Remedial Action), September 1990. ae 
159,014 


158,134 


159,978 


158,082 


(Fi 
PB91-921424/GAR 
bea 
's Manual for DIODE. 
AD ADS 190/4/GAR 
VOLTAGE CONVERTERS (DC TO DC) 
High Power Density DC-to-DC Converters for Aerospace 


160,227 


KEYWORD INDEX 


N91-25321/1/GAR 
VOLTAMMETRY 
— Voltammetric Wave-Shapes for Microdisk Elec- 
trodes: Coupled Effects of Solution Resistance, Double- 
Layer Capacitance, and Finite Electrochemical K 
AD-A237 505/3/GAR 
VOLUNTEERS 
National Service: A Solution. 
AD-A237 ween 
VORTEX ADVISORY — 
Airport Analyses. 
N91-25152/0/ An aed 


VORTICES 
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158,271 
158,089 


160,648 


lex Flow Over Circular Cones. 


Asymmetric Vort 
sa er oaliets 157,764 


cathe oppeennd and Interactions in 
NoanW Turbulent f Boundary Layers. 
AD AZS? MI3/O/GAR 157,765 


Point vortex description of drift wave vortices: Dynamics 

and transport. ised. 
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heim Avenue Dump Site, Galloway Township, Atlantic 
County, NJ. (First Remedial Action), September 1990. 
PB91-921495/GAR 159,019 


ind Record of Decision (EPA on 2): Higgins 
Farm, tye M Somerset County, NJ. (First 
Remedial Actio ), September 1990. 
Peg1-021406/GAR 159,020 
2): Pomona 


Superfund Record of Decision (EPA Ri 

ou Well Contamination Site, Schoway* ownship, Atlan- 
tic County, NJ. (First Remedial Action), September 1990. 

PB91-921497/GAR 159,073 


Superfund Record of Decision (EPA Region 4): Schuylkill 
aaa gree hi] Plant City, FL. (First Remedi- 
ti 1990. 


al Action), 
PB91-921501/GAR 159,023 


Superfund Record of Decision on! Region 3): Cryo- 

Chem Site, Earl Township, Berks County, PA. (Second 

Remedial Action), September 1990. 

PB91-921502/GAR 159,024 

——e Record of ben aah en Region 8): Rocky Mt. 
Letage A Unit 19) CO. Fourth Remedial 

potion). February 1990. 


160,057 


159,925 





159,868 


159,069 


WATER POLLUTION MONITORING 


PB91-921511/GAR 


WATER POLLUTION ABATEMENT 
Sammenligning av metoder for vur av bg oom act 
miljoerisiko. En tiltaksanalyse for _indre fjord. ( 
parison of for measures Bn a 
coastal water pollution. An analysis of measures for the 


inner Oslo 
DE91793096/GAR 159,057 


Chemical Data Guide for Bulk Shipment by Water. 
PB91-219618/GAR 159, 
WATER POLLUTION CONTROL 
Evaluation of Solidification/Stabilization Technology for 
Buffalo River Sediment. 
AD-A237 373/6/GAR 159,049 
Phosphazene polymer membranes: Hazardous chemical 
and liquid feedstreams. chane 
158, 


removal from 
DE91013217/GAR 
ion exchange columns for 


wast 

DE91013408/GAR 158,930 

Sammenligning av metoder for vurdering av tiltak mot 

miljoerisiko. En tiltaksanalyse for indre . (Com- 
i of methods for evaluating measures against 

coastal water pollution. An analysis of measures for the 


inner Oslofiord). 

ae a 159,057 

lor Contaminated 

Gntaudaaser pats Systems: Docarminietic and Stochas- 
tic Anal 


PROT 223636/GAR 159,068 


Ozonization Used in Water and Sewage Treatment. Janu- 
ary 1980-September 1991 (Citations from the NTIS Data- 


base). 
PB91-800912/GAR 159,072 


Environmental og a Study Conference Floor Brief: 
Energy and Water Development Appropriations for Fiscal 
1992. HR 2427 - “S. Rpt. 102-80. 
PB91-960120/GAR 
WATER POLLUTION DETECTION 
Direct-sampling MS measurement of volatiles in environ- 
mental samples. 
DE91013417/GAR 159,080 
WATER POLLUTION ECONOMICS 
Regulatory Impact Analysis of Proposed National Primary 
Drinking Water Regulations for Radionuclides. 
PB91-225698/GA 158,951 
WATER POLLUTION EFFECTS 
Evidence for Environmental Factors, Including Presence 
of Heavy Metals, Involved in Converting Potential Patho- 
gens ber a \ ans But Nonculturable State in River and Es- 


tuarine 
ADADS? 312 2/9/GAR 159,050 


Results of bulk sediment analysis and bioassay testing 
=. bem sediments from Oakland Inner Harbor and 
az disposal site, San Francisco, California. 

DES TO1A2bo/GAR 159,054 


Installation Restoration Program toxicology guide. Volume 


&. 

DE91014973/GAR 158,912 

Reconnaissance Investigation of Water Quality, Bottom 

—— and Biota Associated with Irrigation Drainage 
in the American Falls Reservoir Area, idaho, 1988-89. 

PB91-214437/GAR 159,058 

pista oe of Methods for Acid ~) amma Studies. Labo- 
atory Analyses for Soil Chemistry. 

PBOT- 218016/GAR 159,086 


Drinking Water Criteria Document on Radium (Final 


Draft). 
PB91-225631/GAR 158,918 
WATER POLLUTION EFFECTS (ANIMALS) 
Potential Impacts of OCS Oil and Gas Activities on Fish- 
eries. Executive Summary. 

PBOt- 215111/GAR 160,042 
Potential Impacts of OCS Oil and Gas Activities on Fish- 
eries. Volume 1. Annotated ay and Database 
—— oe eo Distribution a 


ince Studies. 
Paot. 215129/GAR 


Potential Impacts of OCS Oil and Gas Activities on Fish- 
eries. Volume 1. Annotated Bibliography and Database 
boory Distribution and Abun- 


ince Studi 
PB91-215137/GAR 160,045 


Potential Impacts of OCS Oil and Gas Activities on Fish- 

eries. Volume 1. Annotated Bibliography and Database 

peony for fn ar _— Distribution and Abun- 
Studies. Sectio: 

pB91215145/GAN ween, 

Potential Impacts of OCS Oil and Gas Activities on 

eries. Volume 2. Annotated Bibliography for OCS O On ae 

itudies. 


Gas Impact Si 

PB91-215152/GAR 160,047 
WATER POLLUTION EFFECTS (HUMANS) 

Radon in Drinking Water: Assessment of Exposure Path- 

ways. 

PB91-225565/GAR 159,095 


WATER POLLUTION MONITORING 
Statistical approach on RCRA groundwater monitoring 
projects at the Hanford Site. 


November 1, 1991 


159,032 
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DE91014682/GAR 
WATER POLLUTION SAMPLING 
y meagre of strontium-90 transport from the 100-N 


to the Columbia River using VAM2DH. 
DES1014085/GAR 158,941 


159,055 


Reconnaissance Investigation of Water Quality, Bottom 
py nyo and Biota Associated with Irrigation Drainage 

in the American Falls Reservoir Area, Idaho, 1988-89. 
PRO -214437/GAR 159,058 


WATER POLLUTION SOURC: 
Hydrogeology and Quality of ~~ Water in the Boone 
Formation and Cotter Dolomite in Karst Terrain of North- 
western Boone County, 
PB91-219972/GAR 159,875 


WATER POLLUTION ee 
Development, ae cos and Calibration of Models for 
later ity in Distribution Systems. 
PaOT 208015/ GAR 159,064 
WATER QUALITY 
Los Angeles and Beach Harbors Additional Plan 
= Numerical Modeling of Tidal Circulation and 
AD-A2S 386/8/GAR 160,055 


Effects of in-situ oil-shale retorting on water quality near 
report. 


Rock Springs, Wyoming, Volume 1. Final 
DE91 002047/GAR 159,052 


Statistical a — groundwater monitoring 
e. 


at the 

E9101 14682/GAR 159,055 
edge and Dae By a b~ Quality in the Valley and 
ysiographic Provinces of Clarke 

County: Vi virgins 
PB91-219949/GAR 159,874 
Hydrogeology and Quality of Ground Water in the Boone 
oe and Cotter oo in Karst Terrain of North- 


fern Boone Cou 
PBot 2: “219972/GAR 159,875 


ication, and Calibration of Models for 


nt, 
Water ity in Distribution Systems. 
PB91-223313/GAR | 


Fiscal Year 1990 Program Report: Kansas Water Re- 
sources Research Institute. 
PB91-223610/GAR 159,067 


pesing Water Criteria Document on Radium (Final 

PB91-225631/GAR 156,918 
WATER QUALITY DATA 

Water-Quality and Sediment-Tran Characteristics in 

=_—" Reservoir, White River Basin, Northwestern Colo- 

rado. 

PB91-214650/GAR 

Water Quality of —- and Monument Creeks, South- 

Central Colorado, with — on Relation of Water 

Quality to Stream 

PB91-214882/GAR 159,869 


Water Resources Data for New Hampshire and Vermont, 
Water Year 1990. 
PB91-218149/GAR 159,061 


Water Resources Data for New Jersey, Water Year 1990. 
Volume 2. ino Data. 
159,062 


ng er /GAR 
Computer = Sones Ground-Water and 
Wala Guay De Data And the National Water Information 
orn lem for Use in a Geographic Information —_— 
91-219667/GAR 159,873 


Water Resources Data for Massachusetts and Rhode 
Island, Water Year 1990. 
PB91-224329/GAR 159,070 


pond Resources Data for South Dakota, Water Year 


PB91-224337/GAR 
WATER REMOVAL 
Dewat studies of fine = coal. Technical (quarter- 


1, 1990-February 28, 1991. 
Bketors0as/GAn 158,766 
WATER eye ol 


AD-A237 656/47 7GAR 


Short-Period Comets (Abstract Only). 
N91-26057/0/GAR 157,978 


Water Resources and ‘ology of Mars meee: Only). 
N91-26065/3/GAR satin’ ‘ 57bee 


a for the Identification of Localized AE ae 
R on Mars (Abstract Only). 
NO 126081 /0/GAR 157,908 


br te 7 Soil and Water: Conditions and Trends, 
PB91-214460/GAR 159,927 
Water Resources Me the Island of Kahoolawe, Hawaii: 


Preliminary Findii 

PB91-214791/ GAR 159,928 
Fiscal Year 1990 a Report: Georgia Water Re- 
sources Research In: 

PB91 223602/GAR_ 159,876 


INLET: An Interactive Natural Language Environment for 
a Water Resources Database. 
159,932 


159,059 


159,071 





in Bolivia, South America. 
159,863 


PB91-223644/GAR 


Environmental and mye Big tudy Conference Special 
a : Arctic National Wildlife aa. — in Persian 
ulf Sharpens Debate Over Oil Explora' 


KW-126 VOL. 91, No. 21 


KEYWORD INDEX 


PB91-960107/GAR 


Environmental and 
: National E 


159,933 

Rim thong tudy Conference Special 
trategy Recasts Artic Refuge 
PBST 7 -B6b1OSGAR 159,934 


Environmental and Energy Study Conference Floor Brief: 
Dire Emerge henental oe for Fiscal 
1991. Mouteaanete inference Report HR 1281. 


PB91-960114/GAR 159,935 


nvironmental and oe ond Sey Study Conference Floor Brief: 
NASA Reai HR 1988 - H. Rpt. 102-41. 
Peet ‘9601 15/GAR 159,950 


Environmental and Energy Study Conference Floor Brief: 
VA-HUD and | it opriations for 
Fiscal 1992. HR 2519 - H. Rpt. 102-94. 
Pest -960116/GAR 159,936 
Environmental and Energy Study Conference Floor Brief: 
National Flood tnewanee - Amendments. HR 1236, H. Rpt. 


102-38. 
PB91-960118/GAR 157,746 


Environmental and Energy Study Conference Floor Brief: 
ante Projects Authorization and Adjustment Act 
of 1991. HR 429 - H. Rpt. 102-114. 
PBOT "960110/GAR 159,075 
Environmental and Energy non f Conference Floor Brief: 
Energy and Water Devel int Appropriations for Fiscal 
1992. HR 2427 - S. Rpt. 102-80. 
PB91-960120/GAR 
WATER RESOURCES INSTITUTE 
iscal Year 1990 —— Report: Georgia Water Re- 


sources Ri 
PB91 728602 GAR 159,876 
Fiscal Year 1990 a Report: Kansas Water Re- 


sources Research Institut 
PB91-223610/GAR 159,067 


Fiscal Year 1990 ae: “3 North Carolina Water 

Resources Research institut 

PB91 229628/GAR 159,931 
WATER RESOURES 

Environmental and Energy 


157,747 


Study Conference Special 
Report: Interstate Trenepert. of Solid Waste. 
PB91-960106/GAR 159,046 


WATER SUPPLY 
State yaa of Atmospheric Moisture Sources and 
atterns. 


Delivery Pa 
PB91-186940/GAR 159,866 


Modellering van Dynamische Processen voor Drinkwater- 
cstibute (Modeling the Dynamic Processes of Drinking 
Water Distribution). 

PBT 210261 /GAR 158,343 


Superfund Record of Decision (EPA Region 1): Baird and 
Pernied Aeaeene Water Supply. a MA. (Third 


Remedial Action), September 
PB91-92141 9/GAR 159,097 


WATER TREATMENT 
Inactivation of ‘Giardia lamblia’ by Free Chlorine: A Math- 
ematical Model. 
Pests 159,554 


EPA’s Research Program in Granular Activated Carbon. 
PB91-223321/GAR 159,065 


Determination of C-t Values. 
PB91-223339/GAR 


Ozonization Used in Water and Sewa; 
ary 1 ‘waned 1991 (Citations 
PB91-800912/GAR 
WATER UTILIZATION 
Summary and Analysis of Water-Use Data Collection in 
Eastern Arkansas. 
PB91-219816/GAR 159,930 
WATER VAPOR 
Comparative Study of Heat Transfer and Water Vapor 
Pi ity at Three Laboratories. 
AD-A237 510/3/GAR 159,242 
— Water Vapor DIAL System and Measurements 
erosol Profiles. 


of Water and A\ 

N91 25467/2/GAR 158,036 

Role of Water Vapor in Climate. A Strategic Research 

Plan for the Proposed Gewex Water Vapor Project 

(GVAP). 

N91-25556/2/GAR 158,026 
WATER WAVES 


Wind-Wave Generation on Restricted Fetches. 
AD-A237 420/5/GAR 


Surface Wave Dynamics Experiment (Swade). 
N91-25478/9/GAR 


WATERSHEDS 
Stream ecology in an Alaskan tundra watershed. Final 


oon 
DE91014822/GAR 159,864 


Nasa 1990 Multisensor Airborne Campa (Macs) for 

Ecosystem and Watershed Studies. 

N91-25447/4/GAR 159,949 
WAVE EQUATIONS 

Numerical Analysis of Time-Dependent Boussinesq 


Models. 
N91-25730/3/GAR 160,142 


WAVE PROPAGATION 
Dev nt of a Mixture for Nonlinear Wave Propaga- 
tion in -Reinforced Composites. 


159,066 
Treatment. Janu- 
om the NTIS Data- 


159,072 


160,056 


160,059 


AD-A237 471/8/GAR 159,220 
= of Regional Seismic Phases in Western 


urope. 
AD-A237 622/6/GAR 159,844 
Wave poet in Sand Medium. 
PB91-225961/GAR 

WAVEGUIDE ATTENUATORS 
a | vod FIN Line Feasibility for W-Band Attenuator 


APeAgS7 27 271/2/GAR 158,677 
WAVEGUIDE COUPLERS 
Switching Characteristics of Directional Couplers with a 
Longitudinal Electrode Gap. 
PB91-225441/GAR 158,681 
WAVEGUIDES 
= diati janar Waveguid 
ities: A Computer Program | ion 
PBS 1.225888/GAR 
WEAK PARTICLE DECAY 
(prime)/epsilon: Review and recent progess. 
Beato Ta/Gan 160,358 
Polarization effects in heavy Lambda decays. 
TIB/B91-01021/GAR 
WEAKLY SEMIRECURSIVE SETS 
Weakly semirecursive sets and R.E. orderings. 
TIB/A91-00939/GAR 
WEAPON creme 
Report of MC Software Task Force. 
AD-A237 173/0/GAR 159,604 
Contracting for Embedded Computer Software Within the 
Department of the Navy. 
AD-A237 192/0/GAR 159,662 
WEAPONS 
NATO and Warsaw Pact Weapons Production Trends, 
1975-1989. 
PB91-214643/GAR 159,742 
WEAR 
Case Studies in the Application of Temperature Maps for 


Slid 
PBT. 520046 / GAR 159,193 


WEATHER 
— meteorological conditions during the Winter 1990 
javajo voeyrs | Station Visibility Impairment Study. 
Deoto1see4/ GA 58,017 


Wintertime surface energy budget variations in the Grand 
Canyon region. 
DE91013665/GAR 158,018 
WEATHER FORECASTING 
Tropical Cyclone Motion in the Northwest Pacific Ocean. 
Phase 1. 
AD-A237 455/1/GAR 158,002 
A High-Resolution Mesoscale Model for Coastal Atmos- 
heric Prediction. 
158,003 


pi 

AD-A237 581/4 

PAT Automated Tropical Cyclone Handbook 
158,010 


(PATCH 
Kage? 582/2 
— tion of the ERICA IOP-2 Cyclone Using the 
N 
158,016 


APS k 
AD-A237 683/8/GAR 
Use of ADAP to Examine Warm and Quasi-Sta' 
Frontal Events in the Northeastern United States. 
PB91-225037/GAR 158,009 
WEAVING BRAIDING TECHNOLOGY 
Universal Weaving for Turbine Engine Composite Pre- 


forms. 
AD-A237 667/1/GAR 158,389 


baaae CAPACITIES 
Wea' Areas Near One-Lane Ramps. 
PBST - 378/GAR 
WEIGHTLESSNESS 
Spacelab Life Sciences 1: Reprints of Background Life 
Sciences Publications. 
N91-25571/1/GAR 160,631 


Effects of a on Human Fluid and Electro- 


lyte Physio! 

NOT 2267B/C1GAR 159,579 
Gravitational Force and the Cardiovascular System. 
N91-25579/4/GAR 159,520 
Systems ere 4 to the Physiology of Weightlessness. 
NO -25584/4/GAR 159,521 
Gravitational Effects on Brain and Behavior. 
N91-25586/9/GAR 159,526 
Mit/Canadian Vestibular Experiments on the Spacelab-1 
Mission. Part 1: Sensory Adaptation to Weightlessness 
and Readaptation to One-G: An Overview. 
N91-25587/7/GAR 

WEINBERG-SALAM GAUGE MODEL 
Probing electroweak symmetry breaking at multi-TeV col- 


li 5 
DE91014195/GAR 160,437 


WELDABILITY 
Weldability of iron aluminides. 
DE91013730/GAR 


159,858 





Discontinu- 
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159,522 


159,251 





a Line Pipe Having Excellent 
Woldabily ¢ and Sulphide Stress Corrosion Cracking Re- 
sistance. 

PB91-213256/GAR 
WELDED PIPES 


Diffusion Bonding System for Steel Tubes and Pipes. 
PB91-213280/GAR 159,257 


WELDMENTS 
Two New NDT Techniques for | 
Se a beneath Coatings. Final 
NUREG/CR-5551 /GAR 
WELL DATA 
Results of Test Drilling in Howell Ti ip, Monmouth 
County, New 4 ae sataaies 
PB91-214346/GAR 159,867 
WELL DRILLING 
— en ee report of the beige gas drilling project 


in the Sil 
DES 7s 190/GRR 159,890 
WELLS 


Documentation pen for the 1989 monitor well plugging 
and abandonmeni Oak Ri Y-12 Plant. 
Deo1013291/GAR _ 


160,024 
WESTERN REGION (UNITED STATES) 
peo Curves of Tropospheric Ozone in the Western 


led States. 
PB91-21900/GAR 158,864 
WET METHODS 
Asbestos/NESHAP Adequately Wet Guidance. 
PB91-218693/GAR 
WETLAND PLANTS 
Field Office Illustrated Guide to Plant Species. 
PB91-214528/GAR 159,389 


Handbook of Wetland Plants of the Rocky Mountain 


Peet-218685/GAR 159,390 
WETLANDS 

Characterization of Soil Processes in Bottomland Hard- 

vee aimee Transition Zones in the Lower 

AD-A237 766/1/GAR 
WETTABILITY 


Wettability and Productivity Characterization of Low Per- 
7 Gas Formations. Annual Report, January 1990- 


Jan 
159,909 


160,665 


of Containment 
eport, October 1989- 


160,006 


158,862 


159,945 


uary 1991. 
PB91-222562/GAR 
WHALES 

Cetaceans on the U Continental Slope in the North- 

Central Gulf of tg 

PB91-217927/GAR 160,048 
WHEAT 

) = igo for Biotechnology in Canadian Specialty 

‘ops. 

PB91-223925/GAR 157,850 
WHEELS 

piney Stress Detection in femaee | me An Uitra- 

ic System —_ EMATs. Report No. 
PEO! 232653/GAl 160,669 


Tread Crack Detection in Railroad _— An Ultrasonic 

System Using EMATs. Report No. 

PB91-222661/GAR 160,670 
WIGGLER MAGNETS 

Reduction of undulator radiation and FEL small gain due 


beo1613594/GAR 160,178 

U5.0 Undulator for the ALS. 

DE91014230/GAR 
WILDLIFE HABITATS 

Wildlife a pw Bonneville, McNary, The 


Dalles, and J Day Projects. Annual report 1989. 
DE91 01 3706/ vGAR 159,922 


160,438 





ajo G tit oo Visibili ‘ men to "Shady. ale 
eneral tation Visi Impairment 
Dot: 013664/G, m1 =n 158,017 
WIND EFFECTS 

— of Windblown Dust on Photovoltaic Surface S on 


N91-25183/5/GAR 160,555 


WIND PROFILES 
Guide to Measurement of Winds with instrumented Air- 


craft. 

N91-25553/9/GAR 158,007 
WIND TUNNEL MODELS 

Braze vey Process and Strength Characterization Stud- 

ies for 18 Nickel Grade 200 Maraging Steel with Applica- 

tion to Wind Tunnel Models. 

N91-25283/3/GAR 159,254 
WIND TURBINES 

Recommended practices for wind turbine testing. Vol. 1. 


Power performance 
DE91792992/GAR 158,802 


Maalinger paa Nibe moelie A vi 
12-30 m/s. (Measurements on 
velocity, 12-30 m/s). 
DE91798494/GAR 


ed hoeje vindhastigheder, 
a Nibe turbine A at high 


158,803 


KEYWORD INDEX 


Luftbremsemaalinger paa LM11/12-vinger med forkant- 
spoilers. a oe af Teki og Elkraft. 
(Measurements on air brakes on LM11/12 blades with 
leading edge or aA project supported by the Council 

Technology and Elkraft). 

DE91798524/GAR 158,804 

Joint action on ics of wind turbines. 

DE91798582/ om 158,805 
ingen und Stabilitaetsanalyse ein- und 

zeifl Windturbinen mit FE-modelliertem Turm 

oder -Mast. (Equations of motion and analysis of 

one-blade and two-blade wind turbines with FE-modelled 


tower or pole). 
TIB/B91-01046/GAR 158,807 


WIND VELOCITY 
Se er eee ee 
AD-AZS? 818/0/GAR 158,005 
— of Windblown Dust on Photovoltaic Surface S on 
N91-25183/5/GAR 160,555 
Pega of the ER-2 Meteorological Measurement 
ystem. 
N91-25457/3/GAR 
ey 


158,031 


ition of Laminar Boundary Layer Transition on 
_ a acne ia Suac 
N91-25366/6/GAR 157,829 


"hee paper on flammability concerns associated with 
TRU waste destined for WIPP. 
DE91014087/GAR 159,981 


WOMEN 

Over-Representation in the U.S. Army of Minorities and 

Women in Career Management Fields (CMF’s) 71, 76, 

77, and 94. 

AD-A237 314/0/GAR 
wooD 

are Woodstove Secondary Combustion State-of- 

PB91-223156/GAR 158,875 
wooD BURNING APPLIANCES 

between Various Field and Laboratory 
d mission fh 
PB91-223172/GAR 158,877 


Comparison of Emissions and Organic Fingerprints from 
Combustion of Oil and Wood. 
PB91-223222/GAR 158,882 


WOOD CHIPS 


159,821 





Roeggaskondensering paa Goerding 
flisfyrede kedel. Rapport N Nr. 2. (Flue roo in 
the yey fired boiler at Goerding district heating 
plant. Report no. 2). 
DE91798534/GAR 158,855 
"ee POWER PLANTS 

ing paa Goerding Fjernvarmevaerks 
fisheade kedel. Rapport Nr. 2. (Flue gas condensing in 
the wood-chip fired boiler at Goerding district heating 


lant. Report no. 2). 
E91798534/GAR 158,855 


biomass energy program. Progress 
-December 1990. 
158,771 


r Sept 
DE91014532/GAR 
paper bingy, ‘ove i Danmark. (is there a basis 
mark). 
158,784 


woods in 
best? 545/ GAR. 


WOOD PRODUCTS INDUSTRY 
Application of heat pump dehumidification. A case study: 
pee be lumber at diamond wood products. 
1013290/GAR 158,792 
WOOD WASTES 
pny ontm of forest residue r: 
ing operation. Fi 
22. 1 987-May 22, 1989. 
DE91013465/GAR 
WOODS HOLE OCEANOGRAPHIC INSTITUTION 
Abstracts of Manuscripts Submitted in 1990 for Publica- 


tion. 
PB91-218347/GAR 160,106 


WORK MEASUREMENT 
Structure of the ~~ Force’s Job Performance Measure- 
rere oy le dh redictability of the Armed Services 
Vocational Aptitude Battery (ASVAB). 
AD-A237 434/6/GAR 


WORK PLACE LAYOUT 


systems in an east- 
project report, May 


158,971 


Order No. 1. 2. Database Docu- 
mentat Book. OO-ALC MANPRC (Sustiotoal — 
ROADS? 403/1/GAR 59,696 

WORK SCHEDULES 
L co a Issues Related to Work Schedules 


jours of Work 
PB91-215921/GAR 157,734 


Biological Rhythms and Shift Work: Shift Work and Soci- 


and | implications. 
Peat -215939/GAR 157,735 


WORK STATIONS 
Behavior Oriented Control System for Machining. 


WORKPLACE LAYOUT 


AD-A237 260/5/GAR 
WORKERS COMPENSATION 
Longshore and Harbor Workers’ Compensation Act: 
-— Report on Administration of the Act during Fiscal 
1990. 
Pest -224956/GAR 157,745 
WORKING MOTHERS 
Child Care Chal 
Available in Three 
PB91-224931/GAR 
WORKLOAD 
om eed Operations Supporting Non-Linear Battle 
Sanz 438/7/GAR 159,786 
ee eae 
Mission and with CH-47D Workload Pre- 
dictions. Volume Report. 
AD-A237 500/4/GAR 159,713 
S Physicians on the Workload Management Sys- 
, 
AD-A237 860/2/GAR 159,116 


Comparative Workload Prediction Models for the Medical 
Care Composite Unit and the Medical Work Unit Systems 
for Health Services Command. 

AD-A237 887/5/GAR 159,117 


WORKMENS COMPENSATION 
State Workers’ Compensation Laws. 
PB91-214742/GAR 


saa ste 0 
i lor Drug Testing in the Work- 
pm A Process Model of Planrany Implementation, and 
Action. 


PB91-219634/GAR 158,096 


WORKPLACE LAYOUT 
Technology Insertion grag Process Improvement 
(IP!) Task Order Number 1. Data Base Documentation 
Book for WR-ALC/MANPSB ‘(Sheet Metal). 
es 068/2/GAR 159,627 
echnology ——— ee Process ae 
OP Task Order N Data Base 
Book for OO-ALG/MANPRB (Machine Shop). Book om 
AD-A237 069/0/GAR 159,628 


Insertion agg Process Improvement 
lumber 1. Data 


159, 187 


; What Parents Need and What Is 
itan Areas. 
160,737 


158,095 





ee 070/8/GAR 


echnology Insertion (T! eg om Process —— 
iP Task Order Number 1. Data Base Documenta 
Book for OO-ALC/MABPFF (B52 Support). 
AD-A237 071/6/GAR 


ech or nag an _ dustrial 

IP!) Task Order N aye Documentation 
for OC-ALC/ MATPCM ‘Machine Shop). 
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major power lems by means of decomposition). 
DE91793190/GAR 158,720 

ISBN 82-594-0159-2 
Modelidokumentasjon EFI-Energi. 
documentation EFI-Energi. Version 2 
DE91793092/GAR 


ISBN 82-594-0173-8 
Belastnii 


157,745 


— 2.3. (Model 
3). 
158,741 





a 2.3.. (Model 
158,741 


DE91798567/GAR 


ENERGY AND ENVIRONMENTAL ANALYSIS, INC., 
ARLINGTON, VA. 


ery Methodology and Resource Base Estimates of 
the Hydrocarbon Supply Modei (1990 Update). Topical 


158,821 


S 1-91/0043) 
PB91-222083/GAR 159,908 


Projected Total Energy and Natural Gas Demand in the 
Industrial Sector. 


(GRI-91/0179) — 

PB91-222547/GAR 158,745 
ENERGY AND ENVIRONMENTAL RESEARCH CORP., 
IRVINE, CA. 

DOE/PC/79796-T11 

Senate Onan ot ee oe ee 

jection. Environ monitoring report: Quarterly report 

No. 2, October 1-December 30, 1990. 

DE91010536/GAR 158,836 

DOE/PC/79796-T12 

Eni i Se sae ee eee 

jection. erly report No. 3, January 1, 1990-March 

30, 1990. 

DE91014184/GAR 158,845 

Observations on Waste Destruction in Liquid Injection In- 

cinerators (Revised). 

(EPA/600/J-90/534) 

PB91-223347/GAR 158,889 
ENERGY CONSERVATION CENTER, TOKYO (JAPAN). 

ETDE/JP-mf-1787874 
‘gy jirei zenshu. Dai 16 kai sho energy suishin 
zenkoku taikai. (Book of —- conservation examples. 

No.16 Energy Conservation Promotion Meeting). 

DE91787874/GAR 158,794 
ENERGY DATA CO., INC., STONINGTON, CT. 

DOE/CE/15318-T5 

MPG(copyright) energy 

DES OTAeTN GAR 
ENERGY INFORMATION ADMINISTRATION, 
WASHINGTON, DC. 


DOE/EIA-0455(89) 

— ic Plant Cost and Power Production Expenses, 

1 3 

PB91-214726/GAR 158,744 
ENSOFT, INC., AUSTIN, TX. 

COM624P eas) Users Manual, Version 1.0. 

(FHWA/SA-91. 

Paot-210582/GAR 158,356 
ENTROPY 9 plies INC., RESEARCH 
TRIANGLE PARK, NC 

Sampling and Analysis of Municipal Wastewater Si 

precece L Emissions for Metals, Metal Species, ae 


¥ex600/0-9 1/133) 

PB91-219113/GAR 158,867 
ENVIRONMENTAL PROTECTION AGENCY, ANN ARBOR, 
Mi. CONTROL TECHNOLOGY AND APPLICATIONS 
BRANCH. 

EPA/AA/CTAB-91/02 
Seay | Automotive Technology and Fuel Economy 


tends through 1991 
PB91-206342/GAR 160,681 
EPA/AA/CTAB-91/03 
Evaluation of Camet Resistively Heated Metal Monolith 
Catal Converters on an M100 Neat Methanol-Fueled 
vi 


ehicle. Part 3. 
PB91-215863/GAR 160,686 
ENVIRONMENTAL PROTECTION AGENCY, CINCINNATI, 
OH. DRINKING WATER RESEARCH DIV. 


EPA/600/D-91/160 
Inactivation of ‘Giardia lamblia’ by Free Chlorine: A Math- 
tical Model. 


efficient monitoring system. 
158, 146 





ingskurver for bygg med fi 

systemer. _ curves for buildings ie different heat- 
ng systems) 

DE91793094/GAR 158,742 

a 82- pny 

fi doer i Europa. 

Powe - Og veneer tee as an energy nation/ 

energy supplier in Europe. Needs for research, develop- 


ment and exposition) 
DE91793189/GAR 158,816 


ENERGIMINISTERIET, COPENHAGEN (DENMARK). 
ee cin 


he onegunerageren “an 


CONF-9005365 
page se natn ihandi . ( on 


ment — 
beorr ReTIGAR 158,821 


NEI-DK-578 . 
Konference om energihandlingsplanen. (Conference on 


the ener. ment plan). 
DE917: 450 /GAR 158,820 


NEI-DK-579 
Konference om energihandlingsplanen. (Conference on 
the energy management pian). 








(Conference on 


158,820 





PB91-223305/GAR 159,554 
EPA/600/D-91/161 
it, ication, and Calibration of Models for 
Predicting Water Quality in Distribution Systems. 
PB91-223313/GAR 159,064 
EPA/600/D-91/162 
EPA's Research Program in Granular Activated Carbon. 
PB91-223321/GAR 159,065 
ENVIRONMENTAL PROTECTION AGENCY, CINCINNATI, 
OH. RISK REDUCTION ENGINEERING LAB. 
EPA/600/D-91/134 
Development of BDAT Standards for RCRA Wastes. 
PB91-219121/GAR 158,995 
EPA/600/D-91/163 
Determination of C-t Values. 
PB91-223339/GAR 
EPA/600/D-91/164 
phe ny and Morphological Measures of Waste Solidifi- 


ition Effectiveness. 
PBST. -226340/GAR 159,003 


EPA/600/J-90/533 
MOUSE: A Computerized Uncertainty Analysis — 
PB91-218966/GAR 58,993 


November 1, 1991 


159,066 
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EPA/ROD/RO2- 90/106 
Superfund Record of Decision Banus Region 2): FAA 
Technical Center, Area 20A - Yard, Atlantic 





oaahhe of Wetland Plants of the Rocky M 


Pest 1-218685/GAR 159,390 


ENVIRONMENTAL PROTECTION AGENCY, RESEARCH 
TRIANGLE rr NC. AIR AND ENERGY ENGINEERING 
RESEARCH 
>see 
——e Woodstove Secondary Combustion State-of- 


PB91-223156/GAR 158,875 


EPA/600/D-91/147 
Comparability between Various Field and Laboratory 
M it Methods. 


mi 
PB91-223172/GAR 158,877 


EPA/600/I D-91/ b 52 
of Emissions and Organic Fingerprints from 
Combustion of Oil and Wood. a 
PB91-223222/GAR 158,882 
EPA/600/D-91/156 
Initial Verification of the Environmental Protection Agency 
Indoor Air Quality Model EXPOSURE Version 2. 
PB91-223263/GAR 158,886 
EPA/600/D-91/158 
Application of Pulse Combustion to Solid and Hazardous 
Waste Incinerati 
PB91 a 158,888 
ja vf Two Four-Story Dormitories. 
PB91-; '7/GAR ” 
EPA/600/D-91/174 
———_ of Joint DOD/EPA Research to Control VOCs 
mission: 


Ss. 
P91. 226431 /GAR 158,899 


ENVIRONMENTAL PROTECTION AGENCY, RESEARCH 
TRIANGLE PARK, NC. ~~ oe C RESEARCH AND 
EXPOSURE ASSESSMENT 
EPA/600/D-91/138 
seem andl of oo Indoor VOC's and Alde- 
hyde to and Outdoor Sources in Roanoke. 
1-2191 NOD/GAR 


158,868 
EPA/600/J-91/147 
poe Imi a System for Concentration Measure- 
isualization in Building Wakes. 
Peg1219055/GAR 157,801 
EPA/600/J-91/150 
Flow and — of Pollutants Within Two-Dimension- 


al Valleys, 1991. 
PB91-219063/GAR 158,866 


ENVIRONMENTAL PROTECTION pene’. RESEARCH 
TRIANGLE PARK, NC. oo R QUALITY 
PLANNING AND STANDARDS. 
EPA/450/3-90/007A 
pm yard Document for Selecti 
to Ice- and Snow-Covered 
'B91-222042/GAR 
EPA/450/3-91/012A 
Aaa for Establishing Emissions for Early Reduc- 
tion Compliance Extensions. Volume 1. S — 
Chemical Manutacturing, Ethylene Oxide Sterilization, and 
Chromium Electroplating. 
PB91-225706/GAI! 158,896 


ee. PROTECTION AGENCY, WASHINGTON, 


Wand. 





158,952 


Antiskid Materials Ap- 
loadways. 
158,358 


se Air Act Amendments of 1991: Detailed Summary of 


PB91-214585/GAR 158,860 


ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
DC. OFFICE OF EMERGENCY AND REMEDIAL 
RESPONSE. 
EPA/ROD/R01-90/033 
ind Record of Decision . on ge 1): 
Reto Sen a aoe —_— . (Second R enedial 
lem 
POLI teO/G AR 159,010 
EPA/ROD/R01-90/048 
Superfund Record of Decision (EPA Region 1): Stamina 
Mills Site, North Smithfield, Ri. (First Remedial Action), 
September 1990. 
PB91-921421/GAR 
EPA/ROD/R01-90/049 
Superfund Record of Decision (EPA ——_ 1): Baird and 
cere meng Water mo Ae Holbrook, MA. (Third 
Remedial Action), September 19: 
PB91-921419/GAR 159,097 
EPA/ROD/R01-90/050 
Su ind Record of Decision Bg Region 1): Beacon 
— Landfill Site, Beacon Falls, CT. (First Remedial 
ction), September 1990. (Supplemental). 
PEO eestor 159,009 
EPA/ROD/RO01-90/051 
Superfund Record of — EPA lg 
H. ( 


ember 1990 


159,011 





ba Re. 
159,007 


medial Action), : 
Pg91-021416/GA 
EPA/ROD/RO02-90/104 
Su ig — of Decision (EPA Region 2): Sealand 
tion Site, Town of Lisbon, St. Lawrence County, 
NY. rast Remedial Action), September 1990. 
PB91-921424/GAR 


159,014 
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County, NJ. (First Remedial Action), Sedona 1990. 
PB91-921425/GAR 159,015 


EPA/ROD/RO02-90/109 
Superfund Record of Decision (EPA Region 2): Scientific 
Chemical Processing Site, Carlstadt, Bergen inty, NJ. 
First Remedial Action), September 1990. 
B91-921423/GAR 159,013 


EPA/ROD/RO02-90/112 
Su ind Record of Decision (EPA Region 2): Mann- 
im Avenue Dump Site, Galloway Township, Atlantic 
County, NJ. (First Remedial Action), September 1990. 
PB91-921495/GAR 159,019 
“*ipertnd Record ot PAR 
perfund oO Outaten ion 
Prussia Technical m Si \ Wiraiow ea - 
— County, | ND (Firs' ft ‘homedial Action), September 


990. 
PB91-921503/GAR 159,025 


EPA/ROD/R02-90/114 
Superfund Record of Decision (EPA Region 2): Chemical 
— Tank Lines Site, Logan Township, Gloucester 
County, NJ. (First Remedial Action), September 1990. 
PB91-921529/GAR 159,042 
EPA/ ROD/M02-00/ 116 
Su ind Record of Decision (EPA Region =: eo 
—— Franklin Borough, wey 8 County, NJ 
Soeens medial Action), September 19: 
Boaz 1se7 GAR 159,040 
EPA/ROD/R02-90/117 
Su ind Record of Decision (EPA Region 2): Hooker- 
102nd Street Landfill, Niagara Falls, NY. (First Remedial 


Action), Septe: 
PB91-921417/GAR 159,008 


EPA/ROD/R02-90/118 
ind Record of Decision (EPA ee 2): Higgins of 
County, 


159,020 


Farm, yn Township, Somerset 
lemedial Action), —_—* 990. 
PB91-921 ay GAR 


af hb aby ned oor) 120 
‘d of Decision (EPA ~~ 2): Pomona 
—_ Well Samunaiee Site, Galloway en Atlan- 
ic County, NJ. (First Remedial Action), Septembe 19) 
PBOT-021497/GAR 159,079 


EPA/ROD/RO02-90/123 
Superfund Record of Decision (EPA okt Bet 2): Clare- 
mont none Nassau County, O thpage, NY. 
(Second Remedial Action), September 19: 
PB91-921526/GAR 159,039 


EPA/ROO/ARe. 90/124 
Superfund Record of Decision (EPA Region 2): Sarney 
County, NY. (First Hemedial 


159,012 


Farm, pwheng a 
Action), Septem 

PB91-921422/ GAR 
EPA/ Roars: 90/128 

Superfund Record te Reciee ~~ Region 2): Imperial 

Ol Champion 

County, NJ. (First ret Flomedial Action), b—— <1 1990. 

PB91-921498/GAR 159,021 


enoo/mne 90/130 
Su ind Record of Decision (EPA te opt 2): Vestal 
Water Su; Well No. 1-1, Broome be estal, NY. 


jemedial Action), ), September 19: 
PB91-921499/GAR 159,022 


EPA/ROD/RO03-90/097 

Su ind Record of Decision (EPA eng 3): Cryo- 

Chem wy Earl }——- 4- County, PA. (Second 
ction), September 1990. 

159,024 





Remedial A: 
PB91-921502/GAR 


EPA/ROD/RO03-90/100 
Superfund Record oa yo (EPA Region 3): Raymark 
=. Hatboro Bor eg ery County, PA. (First 

Remedial Action), Seoeomber 1990. 

PB91-921504/GAR 159,074 


EPA/ROD/R03-90/104 
Superfund Record of Decision (EPA Region 3): Dover Air 
Force Base, DE. (First Remedial Action), September 


1990. 
PB91-921505/GAR 159,026 


EEA/ROD Ne 00/080, 
Su ind Record of Decision (EPA — 4): City In- 
= Winter Park, FL. (First Remedial Action), March 


1990. 
PB91-921530/GAR 159,043 


EPA/ROD/R04-90/060 
Su ind Record of Decision (EPA Region 4): Hi 
Road Landfill Site, Duval County, Jacksonville, FL. (Fi iret 
Remedial Action), . (Amendment), September 1990. 
PB91-921506/GA\ 159,027 

EPA/ROD/RO04-90/061 
Superfund Record of Decision (EPA Ragen 4): Schuylkill 
= Hillsborough —— Plant City, FL. (First Remedi- 


al Action), September 

PB91-921501/GAR 159,023 
EPA/ROD/R04-90/062 

Superfund Record of Decision (EPA Region 4): Munisport 

— bout Dade ew. North Miami, FL. (First Reme- 

Action), 

PB91-921 525) AR 159,038 
EPA/ROD/RO04-90/063 

= ind Ri of Decision (EPA Region 4): Howe 

Valley Landfill, Howe Valley, KY. (First Remedial Action), 
September 1990. 


PB91-921539/GAR 


af heat 90/070 
Superfun ecord of Decision (EPA Region 4): 62nd 
Street Soon ey County, Tampa, FL. (First Re- 


medial Action), June 
PB91-921507/GAR 159,028 


EPA/ROD/R04-90/076 
Superfund Record of Decision (EPA Region 4): Zellwood 
Groundwater Contamination Site, (Operable Unit 1), 
inge County, a FL. (First Remedial Action), 

(Amendment), March 1 
PB91-921508/GAR 159,029 


EPA/ROD/R04-90/078 
Su ind Record of Decision (EPA Region 4): B 
601 Groundwater Contamination Site (Martin Scrap Recy- 
yo Ty Concord, NC. (First Remedial Action), 
19 


PB 1-921531/GAR 159,044 


EPA/ROD/R05-90/121 
Superfund Record of Decision (EPA Region 5): NL Indus- 
—e — = Granite , IL. (First Re- 
medial Action), March 1990. 
PB91-921515/GAR 159,036 


EPA/ROD/RO05-90/124 
Superfund Record of Decision (EPA Region 5): San- 
revel Orchard National Wildlife Ri (USDO)), 
arterville, IL. (First Remedial Action), August 1990. 
PB91-921509/GAR 159,030 


EPA/ROD/RO05-90/146 
Superfund Record of Decision (EPA Region 5): Master 
| Service Landfill, Brookfield, WI. (First Remedial 
ction), ovens te 1990. 
PRO bo1eD4/GAR 159,037 


EPA/ROD/R06-90/056 
Superfund Record of Decision (EPA Region 6): Vertac, 
Inc., —. AR. (First Remedial Action), Septem- 


ber 1 
PB9-921519/GAR 159,034 


EPA/ROD/RO06-90/062 
Superfund Record of Decision (EPA Region 6): 
ag = Houston, TX. (First Remedial Action), os 


mber 1 
ppg7-921 1510/GAR 159,031 


EPA/ROD/RO07-90/040 
Superfund Record of poo (EPA nome ion 7): White 
— Equipment Company Dump Site, Floyd County, 
haries City, IA. iret medial Action), September 


PBO1-921514/GAR 159,035 


EPA/ROD/R08-90/030 
Superfund Record of Decision (EPA Region 8): Silver 
Bow Creek/Butte Area NPL Site, Warm prings Ponds 
=o — hy Clark Fork River Basin, MT. (First 


Remedial! tember 1990. 
PB91 "021 SoB/GAR 159,041 


EPA/ROD/RO08-90/037 
ind Record of Decision (EPA Region 8): Rocky Mt. 
— oa Unit 17), CO. ighth Remedial 


ction), 
PagT. 921 SIO/GAR 159,033 


EPA/ROD/R08-90/039 
Superfund Record of Decision (EPA Region 8): Rocky Mt. 
yon neg A 19), CO. (Fourth Remedial 


ction), February 1 
PBOT. 921511/GAR 159,032 


EPA/ROD/RO9-90/053 
perfund Record of Decision (EPA ey 9): Louisi- 
pie bye Corporation, Oroville, CA. (First Remedial 
ion), September 1990. 
PO 921481/GAR 159,016 
EPA/ROD/RO09-90/054 
Superfund Record of Decision (EPA Region 3 *. lied 
Materials, Inc., Superfund Site, Santa Clara, CA. (First 
Remedial Action), ptember 1990. 
PB91-921492/GAR 159,017 


EPA/ROD/RO09-90/055 
Superfund Record of Decision (EPA om 9): asters. 
2 ——e Inc., Monterey Park, (Third Re 
September 1990 leccmaanes 
159,018 


159,045 


ction), 

PaO -921493/GAR 
OSWER-9200.5-2161-VOL-6-NO-3 

Superfund Records of Decision Update. Volume 6, 

Number 3, July 1991. 

PB91-921343/GAR 159,006 
OSWER-9234.2-01FS-A 

ARARs Q’s and A’s: General Policy, RCRA, CWA, 

SDWA, Post-ROD Information, and Contingent Waivers. 

PB91-921341/GAR 159,005 
OSWER-9285.2-06FS 

ae Work Zones at Uncontrolled Hazardous 


Waste Sites 
Poot $921 342/ GAR 158,922 


OSWER-9285.2-07FS 
Hazardous Waste Operations and Emer a Response: 
Hp - and Emergency Response Without Regard to 


PROT 924 340/GAR 158,921 


OSWER-9285.2-08FS 


Hazardous Waste Operations and Emergency Ri nse: 
oe eran Hazardous Waste Sites and RCRA Correc- 


tive 
Poot. 921% 339/ GAR 158,920 








Ogwer -9285. Ft 7 y* 
General Information and pen tog 
PB91-921338/GAR 

OSWER-9285. ig lor Sp R 
Available Guidance. : E 
PB91-921337/GAR 159,004 


ee. PROTECTION AGENCY, WASHINGTON, 
DC. OFFICE OF MODELING, MONITORING SYSTEMS AND 
QUALITY ASSURANCE. 


EPA/600/D-91/ Mig 
Monetizing the Pharmacological Benefits of Plants. 
PB91-218958/GAR 159,391 

ae. PROTECTION AGENCY, WASHINGTON, 

DC. OFFICE OF PESTICIDES AND TOXIC SUBSTANCES. 
EPA/540/FS-91/139 

Pesticide Fact Sheet Number 225: Zinc Borate. 
PB91- 218024/GAR 58,925 


ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
= OFFICE OF SOLID WASTE AND EMERGENCY 
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EP Alss0/ aw. 91/061 
National Biennial RCRA Hazardous Waste Report, 1987. 
PB91-220293/GAR 158,996 


OGnEn DIRECTIVE-9835.1 
inited States pat ce Agency Model 
CERCLA RD/RA Consent Decree 
PB91-201673/GAR 158,986 


ig PROTECTION AGENCY, WASHINGTON, 
DC. QUALITY ASSURANCE MANAGEMENT STAFF. 
EPA/600/0.91/140 
Natio tional QA ae for Se Programs for 
le 


Wa: 
PBO1- 218933/GAR 


ErA/eno/0-01/343 
Importance of Quality for Collection of Environmental 

Samples. Planning, Im ging. and Assessing Field 

Sampling Quality at CERCLA Sites 

PB91-218941/GAR 158,992 


ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
DC. RESOURCE MANAGEMENT DIV. 

General rrooseinage and Action Agendas from the U.S. 

Agency’s National Leadership 

Conference o on Building Public-Private Partnerships. Held 
in Washington, DC. on October 26, 1988. 
PB91-219584/GAR 159,090 
Alternative Financing for Solid Waste. General Proceed- 
ings, Region 4 Conference on Public-Private Partner- 
ships. Held in Atlanta, Georgia on April 19-21, 1989. 
PB91-221994/GAR 158,997 


nergy Partnerships for Environmental Services: 
ion 3, Conference Proceedings. 
Pe 1-222000/GAR 159,091 


Funding Our Environmental Future: General oe ge 
Region 1 Conference _on Public-Private Partnerships 

Held in et adh 
Massachusetts on ~ bane 6-7, 1989. 
PB91-222026/GAR 159,092 


ENVIRONMENTAL RESEARCH INST. OF MICHIGAN, ANN 
ARBOR. 





158,946 








ERIM-226900-1-T 
P-3 SAR Calibration Activity at Andros Island. 
AD-A237 357/9/GAR 
ENVIRONMENTAL RESEARCH LAB., ATHENS, GA. 
Er S00/2 01/18" 
Sediment- and Saturated-Soil-Associated Reactions In- 
volving rd Anionic — (Dodecylsulfate). 1. Precipi- 
tation and Micelle Formation 
PB91-219071/GAR 159,088 
EPA/600/J-91/152 
Sediment- and Saturated-Soil-Associated ogy: In- 
volving an Anionic Surfactant — so Parti- 
tion of PAH Se among Phases 
PB91-219089/G, 159,089 
ERLANGEN-NUERNBERG UNIV., ERLANGEN (GERMANY, 
F.R.). FACHBEREICH BIOLOGIE UND CHEMIE. 
INIS-mf--12191 
Kristalistruktur von USe sub 2 , UTe sub 2 , ThOTe und 
Er sub 2 Se sub 3 - ein Beitrag zur Kristallchemie der 
Seltenerd- und Actinidenchalkogenide. (Crystal structures 
of USe sub 2 , UTe sub 2 , ThOTe, and Er sub 2 Se sub 
3-a contribution to bond crystal chemistry of rare earth 


and actinide ni 
Ti5/B91-01039/GA % 160,281 


ERLANGEN-NUERNBERG UNIV., ERLANGEN (GERMANY, 
F.R.). TECHNISCHE FAKULT ‘AET. 
Kriechen der Legierungen NiCr22Co12Mo und 10CrMo9 
10 bei konstanter und Yorn Beanspruchung. (Creep 
pe aps _of the alloys NiCr22Co12Mo and 1 9 10 
under static and cyclic load conditions). 
Ti5/891-00083/GAR 159,292 
aa OFFICE OF AEROSPACE RESEARCH AND 
VELOPMENT, FPO NEW YORK 09510. 
 ouieamanand 
roceedings of the 1990 Optical Glass and Macromole- 
cular Materials (OGAMM) Meeting (3rd). Held in Keswick- 
—— iter, Cumbria, England on September 4-7, 


PBOt-21 8719/GAR 160,189 
— OFFICE OF THE PRESIDENT, WASHINGTON, 


158,644 


Report on High Intensity Drug Trafficking Areas Pursuant 
to the National Narcotics Leadership Act of 1988. imple- 
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FISH AND WILDLIFE SERVICE, PORTLAND, OR. 


mentation o' <p San Sg Maan feet OD. (Section 
Subtitle A, Title |). 


1005, 
PB91-214049/GAR 158,093 
— RESOURCE ASSOCIATES, INC., ARLINGTON, 


pag od eg Pilot and Aircraft Activity Survey. Calen- 
PB91-196956/GAR 


EXTERNAL AFFAIRS AND INTERNATIONAL TRADE 
CANADA, ue a ARMS CONTROL AND 
DISARMAMENT 
ARMS CONTROL VERIFICATION OP-7 
Satellites Harming Other Satellites. 
PB91-224022/GAR 


eae 8863-2 
Satellites spe Satellites. 
PBOT 224000) GAR 160,639 


—_— AVIATION ADMINISTRATION, CAMBRIDGE, 


160,653 


160,639 


DOT/FAA/RD-91/15-V-1 
Unified lor Airport Pavement Analysis and 
Design. Volume tate of the ART. 
NOT 5 154/6/GAR 160,650 


DOT-VNTSC-FA1J1-91-7-V-1 
Unified for Airport Pavement Analysis and 
Design. Volume tate of the ART. 
NOT 25154/6/GA A 160,650 


FEDERAL AVIATION ADMINISTRATION TECHNICAL 
CENTER, ATLANTIC CITY, NJ. 
ag iy TN90/27 
jas Operational Test and Evaluation/integration of the 
aaron lenance Management System (Mms) Test Report. 
N91-25101/7/GAR 160,647 
DOT/FAA/CT-TN90/43 
NAS Operational Test and Evaluation (OT/E)/Integration 
of the Interim Monitor and Control Software (I ) Test 


Procedures. 
N91-25628/9/GAR 160,651 


ag Hi oh TN90/63 
jas Operational Test and Evaluation/integration of the 
Maintenance Management System (Mms) Test Proce- 


dur 
NOt-2 -25100/9/GAR 160,646 


DOT/FAA/CT-TN91/3 
Demonstr. et Precision Runway Monitor (Prm) Proof of 


Performa est Results. 
N91-251 50/8/GAR 160,649 


DOT/FAA/CT-TN91/18 


Airport Delay Analyses. 
N91-251 SDIOIGARY 160,648 


FEDERAL AVIATION ADMINISTRATION, WASHINGTON, 
DC. ASSOCIATE ADMINISTRATOR FOR AIRPORTS. 
DOT/FAA/ARP-91-1 
A 7 under the Airport Improvement Pro- 


im: Fiscal Y: 1990. 

D-A237 309/0/GAR 160,645 
FEDERAL AVIATION ADMINISTRATION, WASHINGTON, 
DC. OFFICE OF AVIATION MEDICINE. 

om aa Poke a /4 
Service Specialist Initial Qualifications Course: Con- 
He Valdaton of FAA Academy Course 50232. 
AD-A237 126/8/GAR 160,643 
DOT/FAA/AM-91/6 

—- bee ~~ Flotation Characteristics of Infant Life 

Preservers: See Types. 

AD-A237 T20r1/GA 158,133 
FEDERAL AVIATION ADMIN ——— a 
DC. OFFICE OF AVIATION POLICY AN 

FAA-APO-91-2 

FAA Aviation Forecast Conference Proceedings (16th). 

AD-A237 117/7/GAR 160, 
FEDERAL ENERGY REGULATORY COMMISSION, 
WASHINGTON, DC. 

Federal Energy Regulatory Commission, 1990 Annual 


a... -223438/GAR 158,823 
DERAL FINANCIAL INSTITUTIONS EXAMINATION 
COUNCIL, WASHINGTON, DC. 
Federal Financial Institutions Examination Council Annual 


Report, 1990. 
PB91-214833/GAR 158,174 


FEDERAL HIGHWAY ADMINISTRATION, MCLEAN, VA. 
OFFICE OF SAFETY AND TRAFFIC OPERATIONS 
RESEARCH AND DEVELOPMENT. 


FHWA/SA-90/017 b- 
User’s Guide to Positive Guidance (3rd Edition). 
PB91-196865/GAR 160,675 


_— HIGHWAY ADMINISTRATION, WASHINGTON, 


ag ee * /017 
Highwi ~ Taxes and Fees: How They Are Collected and 


Distributed, 1991. 
PB91 e2aT2T GAR 160,722 


Highway ~~ and Fees: How They Are Collected and 
Distribut 


led, 1 
PB91-224386/GAR 160,723 
FERMI NATIONAL ACCELERATOR LAB., BATAVIA, IL. 


CONF-910340-34 
In of the multilayer insulation system for the Super- 
ing Super Collider 50mm dipole cryostat. 


DE91013396/GAR 
CONF-910340-39 
Design development for the 50mm Superconducting 


Super Collider 
DE91013768/GAR 160,357 
CONF-910505-126 


Magnetic 
BE91013197/GAR 


CONF-910505-187 


160,310 


of new Fermilab high gradient 
160,302 


DeotoT SEIGAR 
CONF-910505-188 
Fermilab linac upgrade side coupled cavity temperature 
DE91013674/GAR 160,342 
CONF-910505-189 


Harmonic 
DE91013673/ 
CONF-910505-283 


of Fermilab main ring quadrupoles. 
160,341 


a ae aa 


sociated beam 
Oeg1014077/GAR 160,431 


CONF-910505-286 
Tests of 1.5 meter model 50mm SSC collider dipoles at 
Fermilab. 
DE91014149/GAR 160,436 


CONF-910505-330 
ransitionless lattice for the Fermilab Main Injector. 
DE91014838/GAR 160,472 


CONF-910505-331 
ition of the horizontal ogee in the Fermilab 
Main Ri 
Man Fig wih a 160,471 
CONF-9103119-3 
Jet results from CDF. 
DE91014145/GAR 
ee 
ests of 1.5 meter model 50mm SSC collider dipoles at 
Formilab. 
DE91014149/GAR 160,436 
FNAL/C-91/126 
Magnetic 


BE91013197/GAR 


FNAL/C-91-128 


: 7 
DEg1O19673/GaR 


"application of - 

Application of a new scheme passing 
tion the Fermilab Main Ring and M 

DE9101 SEIGAR 

FNAL/C-91/135 
Fermilab linac 


160,435 


of new Fermilab high gradient 
160,302 


of Fermilab main ring quadrupoles. 
160,341 


jain nectar. 
60,343 


linac upgrade side coupled cavity temperature 
control system. 
DE91013674/GAR 160,342 
FNAL/C-91/138-E 
Jet results from CDF. 
DE91014145/GAR 
FNAL/C-91/139 
Common 


160,435 


noise oh laa aaa 


sociated beam 
DE91014077/GAR 160,431 


FNAL/C-91/155 
ransitionless lattice tor the Fermilab Main Injector. 
DE91014838/GAR 160,472 
FNAL/C-91/156 
eS a eee eee 
additional . 


De91014837/GAR 160,471 


a -TM-1723 k 
for the 50mm Superconducting 


Super Calica dipole cryostat. 
91013768/ GAR 160,357 


ot on of Oe the multilayer lation system for ay Super- 
insul lem 
caeee Collider 50mm dipole cryosta’ 
DE9101 /GAR 160,310 


FNAL-TM-1739 
M A 


and analysis of the 2D cross-section 
magnet. 


lider dipole 
DE91013870/GAR 
SSCL-438 


160,388 


design and Spe nah of the 2D cross-section 
of the collider 
DE91013870/GAR 160,388 
FISH AND WILDLIFE SERVICE, ONALASKA, Wi 
ENVIRONMENTAL MANAGEMENT TECHNICAL CENTER. 
EMTC-91/05 P 
a System Pilot Project for the 
iver System. 
PBet Perry, 159,929 
FISH AND WILDLIFE seneitt, PORTLAND, OR. 


DOE/BP/92430-1 
Wildlife eat —— Bonneville, McNary, The 
Dalles, and John Day Projects. Annual report 1989. 
DE91013706/GAR 159,922 
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FISH FACTORY, DAVIS, CA. 
DOE/BP/10722-1 
Evaluation iy pure oxygen systems at the Umatilla Hatch- 
ery. Task 1, Review and evaluation of supplemental O2 
systems: Final r 
DE91013463/GAR 
FLORIDA INST. OF TECH., MELBOURNE. 
sg te me Logistics Doctrine for U.S. Army Units: 
‘act 
AD-A237 424/7/GAR 
FLORIDA STATE UNIV., TALLAHASSEE. 
DOE/ER/60774-1 
Comparative examination of deep subsurface microorga- 
poe 8 o geopeonioaly and climatically diverse locations 
DE91013769/GAR 
FLORIDA STATE UNIV., TALLAHASSEE. DEPT. OF 
OCEANOGRAPHY. 


157,857 


159,701 


159,946 


Continental Shelf Fish Production Estimation from CZCS 
Chlorophyll Data (Abstract Only). 
N91-25919/2/GAR 


FLORIDA UNIV., GAINESVILLE. 
tmospheric Occultation of a Solar Flare in Hard X Rays 
(Abstract Only). 
N91-25931/7/GAR 157,947 
FLORIDA UNIV., GAINESVILLE. DEPT. OF PSYCHOLOGY. 


Discrimination of ee Spectra: Spectral Weights and 
Performance Effi 
AD-A237 316/5 


FLUOR DANIEL, INC., IRVINE, CA. 


a 
Pacific Northwest hydrogen feasibility s 
DE91013427/GAR ont paren 


160,036 


158,461 


158,732 


FOERSVARETS FORSKNINGSANSTALT, STOCKHOLM 
(SWEDEN). 


FOA-C-60022-0.1 
Forskarkulturen vid FOA: Ett Jaemstaelidhetsprojekt (Or- 
ganizational Cultures at FOA: A Ge Research Project 
on Equality between Men and Same 
PB91-224162/GAR 157,739 

FOERSVARETS FORSKNINGSANSTALT, STOCKHOLM 
(SWEDEN). DEPT. OF INFORMATION TECHNOLOGY. 

FOA-C-30597-3.3 
Division of Surveillance and Seeker System (FOA 36) 
Annual Report 1989/90. 
PB91-224188/GAR 


FOA-C-30619-8. 3, 3. 4 
Plan- och 


158,651 





Si av Flygfarkoster 
(Action Oriented Simulation of jaaeme Vehicles). 
PB91-224204/GAR 159,746 
FOERSVARETS FORSKNINGSANSTALT, STOCKHOLM 
rien DEPT. OF WEAPON SYSTEMS, EFFECTS AND 


" annie, 6(2.7) 
rresiea bee i Oevre Norrland froen Koerfoersoek 
id Myrmark (Vehicle Tests on Unfrozen Peatland). 
Post -224196/GAR 160,121 
FOA-C-20838-2.3 
Materialundersoekning 
Genom HIP (investi 


duction of Shaped 
PB91-224212/GAR 
FOA-C-20839-2.2 
Kort Introduktion till Teorin foer Moensterigenkaenning 
(Short Introduction to the Theory of Pattern Recognition). 
PB91- 224220/GAR 158,617 
FOA-C-20840-2.4 
Utmattningsegenskaper foer Al-Li-Legeringen 2090. Del 2 
(Fatigue Properties for Al-Li-Alloy 2090. Part 2). 
PB91-224238/GAR 
FOA-C-20841-2.2 
Nagra Metoder foer Digital eg eee av FM-Signaler 
= Methods for Digital-Data Demodulation of FM-Sig- 


nals). 
PB91-224246/GAR 
FOA-C-20842-2.7 
User's Guide to CANTOR: A Data —-. System 
Based on the Relational Data Model. Version 
PB91-224253/GAR 2: 158, 592 
FOERSVARETS FORSKNINGSANSTALT, STOCKHOLM 
(SWEDEN). HUVUDAVDELNING FOER 
FOERSVARSANALYS. 


FOA-. hereon 4 -1.3 
'erspel pa Planering (Perspectives on Plan 
PB91-223982/GAR saci nna) 
FOERSVARETS FORSKNINGSANSTALT, STOCKHOLM 
an HUVUDAVDELNING FOER MAENSKLIG 
PRESTATION OCH FUNKTION. 


FOA-A-50010-5.4 
port och Informationssystem (LIS). Rapport fran ett 
AFCEA-Seminarium i Rom om Underraettelsetjaenst och 
—. — System (AFCEA Rome Seminar, No- 
PB91-224170/GAR 159,753 
FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 
AGRICULTURE/HB-683 
Desk Reference Guide to U.S. Agricultural Trade, July 


1991. 
PB91-224394/GAR 


CA-18 


foer Framstaelining av RSV-Liners 
ition of New Materials for HIP-Pro- 
rge Liners). 

160,117 


159,291 


158,638 


157,840 


VOL. 91, No. 21 
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WAP-7-91 
World Agricultural Production, July 1991. 
PB91-225623/GAR 157,846 


FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 
GRAIN AND FEED DIV. 


EMG-6-91 
xport Markets for U.S. Grain and Products, July bp 
PB91-225607/GAR 


FG-7-91 
World Grain Situation and Outlook, July 1991. 
PB91-225052/GAR 157,843 
FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 
HORTICULTURAL AND TROPICAL PRODUCTS DIV. 
FHORT-7-91 
Horticultural sy Review, July 1991. 
PB91-224378/GAR 157,839 


FOREIGN ~~) fits SERVICE, WASHINGTON, DC. 
INFORMATION D! 
Pye xporter: cen 3, No. 8, August 1991. 
PB91-224410/GAR 157,841 
FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 
OILSEEDS AND PRODUCTS DIV. 
FOP-7-91 
World Oilseed Situation and Outlook, July 1991. 
PB91-225615/GAR 157,845 
FOREIGN AGRICULTURAL Lay ol WASHINGTON, DC. 
TOBACCO, COTTON, AND SEEDS DIV. 
FC-7-91 
World Cotton Situation, July 1991. 
PB91-225045/GAR 


FT-6-91 
World Tobacco Situation, June 1991. 
PB91-224352/GAR 157,838 


— TECHNOLOGY DIV., WRIGHT-PATTERSON AFB, 


7, 


157,842 


FTD-ID(RS)T-0162-90 
Lectures on New Models of Sensors. Lecture Number 9. 
Biological Sensors--Translation. 
AD-A237 264/7/GAR 159,600 


ri Oma T 2870-61 
thod of Obtaining Current-Conducting Polymeric Mate- 
dae Teoraleten. 
AD-A237 174/8/GAR 158,319 


FTD-ID(RS)T-0533-90 
International Aviation a Articles)--Translations. 
AD-A237 175/5/GAR 157,807 


FTD-ID(RS)T-0565-90 
Computer-Aided-Design of the Hydraulic System of 
Tiwao Simenaional Cartridge Valve Blocks (Selected Arti- 
cles)--Translation. 
AD-A237 177/1/GAR 159, 186 


FTD-ID(RS)T-0647-90 
Generalized Simplified Analytic Solution of Optimum 
Cycle Parameters for |and and Aircraft Gas Turbine En- 
ines and its Applications--Translation. 
D-A237 414/8/GAR 158,386 


FTD-ID(RS)T-0691-90 

International Aviation (Selected Articles)--Transiation. 

AD-A237 232/4/GAR 159,665 
FTD-ID(RS)T-0720-90 

Experimental Study of Gas Kinetics of a Fast-Axial Flow 

Kilowatt CO2 Laser--Translation. 

AD-A237 178/9/GAR 160,160 
FTD-ID(RS)T-0810-90 

Change in Level of 5-HT Contained in Peripheral Blood 

of Workers Exposed to Microwave and High-Frequency 

Radiation--Translation. 

AD-A237 197/9/GAR 159,557 
ripper -0811-90 

Chinese Physics Lasers (Selected Articles)--Translation. 
AD-A237 263/9/GAR 160,163 


ron S)T-1058-90 
jer sileeay Technology (Selected Articles)--Trans- 
ation. 


(F-FTD) 
AD-A237 176/3/GAR 


FTD- nin Se Lae -90 
Description of Invention for the Inventor's Certificate: 
Cement Paste. 
AD-A237 218/3 158,703 
Pip mower ete) 
Status and Development Trends in Missile Warheads 
(Conventional Powder Charge) (Last Part of Article). 
AD-A237 196/1/GAR 159,833 


hy me 104-90 
nique - Machining High Precision Mirror Sur- 
face Press Rolle: 
AD-A237 195/3/GAR 160,162 
FT | ene Ma 135-90 
or ey of Low-Threshold Value, High-Power Semi- 
conductor Laser--Translation. 
160,161 


159,265 


AD-A237 183/9/GAR 

FOREST PRODUCTS LAB., MADISON, WI. 
FPL-AP-501 
hermal Degradation of Fire-Retardant-Treated Plywood: 
al of a Test Protocol. 

PB91-225599/GAR 159,312 
FORSCHUNGSZENTRUM BIELEFELD-BOCHUM- 
STOCHASTIK, BIELEFELD (GERMANY, F.R.). 


BiBoS--412/90 . 
New developments in the theory and application of Dir- 
ichlet forms. 





TIB/A91-00925/GAR 159,345 
FORSCHUNGSZENTRUM DES DEUTSCHEN SCHIFFBAUS 
E.V., HAMBURG (GERMANY, F.R.). 

Erweiterung der Modellserie C. (Extension of model 

series C). 

TIB/A91-00926/GAR 160,077 
FORSCHUNGSZENTRUM JUELICH G.M.B.H. (GERMANY, 


F.R.). INST. FUER — 
WERKSTOFFORSCHUNG. 


Juel--2392 _ 
Ur 





iederdruck-plasmagespritzten Chro- 
sta noire a (Study of low pressure plasma sprayed 
chromia layers). 
TIB/B91-00965/GAR 160,280 


sone con JUELICH G.M.B.H. (GERMANY, 
F.R.). INST. FUER CHEMISCHE TECHNOLOGIE. 


Juel--2383 
Bestimmung toxischer organischer Bestandteile in ra- 
= bfaellen. (Determination of toxic organic con- 
in radioactive waste). 
TiB/B91-01045/GAR 159,996 


FORSCHUNGSZENTRUM JUELICH G.M.B.H. (GERMANY, 
F.R.). INST. FUER ENERGIEVERFAHRENSTECHNIK. 


Juel--2366 
a a zur Porgy mn me von Synthesagasen 
ueber die Bildung h into the 
pony verses of synihesia gases through the formation of 


hydrates). 
i/801.01003/GAR 158,789 


FORSCHUNGSZENTRUM JUELICH G.M.B.H. (GERMANY, 
F.R.). INST. FUER KERNPHYSIK. 
Juel-Spez--562 
KFA Institute of Nuclear Physics. Annual report 1989. 
TIB/B91-01015/GAR 160,520 


FRANKFURT UNIV. (GERMANY, F.R.). INST. FUER 
METEOROLOGIE UND GEOPHYSIK. 


Untersuchung des stmospheeriechen Kreislaufes bio- 
ener Schwefelverbindungen und ihrer Reaktionen. 
S ‘Studies on the atmospheric cycle of biogenic sulfur com- 
inds and their reactions). 
TIB/B91-00982/GAR 158,906 


FRAUNHOFER-GESELLSCHAFT ZUR FOERDERUNG DER 
ANGEWANDTEN FORSCHUNG E.V., FREIBURG IM 
BREISGAU (GERMANY, F.R.). 

HOB Curves for 0.5-g NP Charges. 

(DNA-TR-90-223) 

AD-A237 387/6/GAR 159,812 
FRAUNHOFER-INST. FUER LASERTECHNIK, AACHEN 
(GERMANY, F.R.). 

Physikalische und technische Grundlagen zur Mikrowel- 

lenanregung eines Excimerlasers. Abschlussbericht. 

—_ research on physical and technical aspects of high 

frequency excitation of excimer lasers. Final report). 

TIB/A91-00929/GAR 160,192 


FRED “9 ea CANCER RESEARCH CENTER, 
SEATTLE, WA. 


Radiation- op Hemopoietic and Immune Dysfunction. 
/A- 


AD- ‘A237 266/4/GAR 159,558 
FREIE UNIV. BERLIN (GERMANY, pa INST. FUER 
GEOPHYSIKALISCHE WISSENSCHAFTEN. 

Vergleich chemischer Mechanismen in einem Eulerschen 

Ausbreitungsmodell. (Comparison of chemical mecha- 

nisms in an Eulerian "eames 

158,903 





TIB/A91-00992/GAR 
FWG ASSOCIATES, INC., TULLAHOMA, TN. 


NAS 1.26:188601 : 
Guide to Measurement of Winds with instrumented Air- 


craft. 

(NASA-CR-188601) 

N91-25553/9/GAR 
GALLAUDET UNIV., WASHINGTON, DC. DEPT. OF 
PHYSICS. 

Minimum Length PB/Scin Detector for Efficient Cosmic 

Ray Identification. 

N91-25928/3/GAR 157,986 


GENCORP AEROJET, SACRAMENTO, CA. AEROJET 
PROPULSION DIV. 
NAS 1.26:187124 
Sensor Data Validation and Reconstruction. Phase 1: 
System Architecture Study. 
(NASA-CR- 187124) 
N91-25178/5/GAR 158,400 
GENERAL ACCOUNTING OFFICE, WASHINGTON, DC. 
GAO/NSIAD-91-185 
—— of Scientists and Engineers Due to Retire- 
ments Unlikely in the 1990s. 
N91-25899/6/GAR 157,733 


GENERAL ACCOUNTING OFFICE, WASHINGTON, DC. 
NATIONAL SECURITY AND INTERNATIONAL AFFAIRS 
DIV. 
GAO/NSIAD-91-15 
Defense Management: Efforts to Streamline Acquisition 
Management Structure. 
159,683 


158,007 


AD-A237 346/2/GAR 


GAO/NSIAD-91-244 
Operation Desert Shield/Storm: Use of Navy and Marine 


Corps Reserves. 
AD-A237 347/0/GAR 159,782 





GENERAL ATOMICS, SAN DIEGO, CA. 
Cong or0sane, 2 
Influence of fast waves on the collective scattering of 
microwaves in fusion plasmas. 
DE91014759/GAR 
GA-A-20539 
Influence od fast —— on the collective scattering of 


160,211 





in fusior 

DE9101 4759/GAR 160,211 
GENERAL DYNAMICS/ASTRONAUTICS, SAN DIEGO, CA. 

Oniyy Budget for Mining the Moons of Mars (Abstract 

nly). 

N91-26063/8/GAR 160,591 

Optimum Rocket Propulsion for Energy-Limited Transfer 

(Abstract Only). 

N91-26064/6/GAR 158,413 

Potential for —_ Resources on Mars (Abstract Only). 

N91-26068/7 1 
GENERAL DYNAMICS CORP., WARREN, Mi. LAND 
SYSTEMS Di 


OLS .-09.04067 yy nd sina on 
Design, nt ai ‘abrication of M1A1 Com 
ite Roadwheels ae 


(TACOM-TR- 13525) 
AD-A237 611/9/GAR 

GENERAL ELECTRIC CO., SYRACUSE, NY. 
Failure Mechanisms on GaAs Integrated Circuits: Electro- 


b ration on GaAs. 

"A237 352/0/GAR 158,686 
cunan MOTORS CORP., INDIANAPOLIS, IN. 

NAS 1.26:187106 
ee ae of “3° dC i 
rai Concepts for Speed Turboprop Systems. 
Task 2: Unsteady Ducted F Propfan Analysis. ™ 
(NASA-CR- 187106) 

N91-25113/2/GAR 157,776 
GENERAL PHYSICS CORP., KENNEDY SPACE CENTER, 
FL. SPACE COAST OFFICE. 

Pressure Vessel Burst Test Program. 

(ESMC-TR-91-1) 

AD-A237 845/3/GAR 159,194 


eceem. SURVEY, BOISE, ID. WATER RESOURCES 


160,120 





1 Blade Configu- 


"Uses /w 90-4120 
Reconnaissance Investigation of Water Quality, Bottom 
—— and Biota Associated with Irrigation — 
in the American Falls Reservoir Area, Idaho, 1988-8 
PBot- 214437/GAR 


GEOLOGICAL SURVEY, BOSTON, MA. WATER 
RESOURCES DIV. 
USGS/WDR/MA/RI-90/1 
Water Resources Data for Massachusetts and Rhode 
Island, Water Year 1990. 
PB91-224329/GAR 
uage/wens HD-91/265 
ler Resources Data for Massachusetts and Rhode 
Iolend, Water Year 1990. 
PB91-224329/GAR 159,070 


Gowen. SURVEY, BOW, NH. WATER RESOURCES 


159,070 


” Uses/WoR/NH/VT: 90/1 

Water Resources Data for New Hampshire and Vermont, 
Water Year 1990. 

PB91-218149/GAR 


URGE/WRO/HD-01/206 
Water Resources Data for New Hampshire and Vermont, 
Water Year 1990. 
PB91-218149/GAR 
GEOLOGICAL ied CHEYENNE, WY. WATER 
RESOURCES D 
D9E/MG/25200 2975 Vol.1 
Effects of in-situ oil-shale retorting on water quality near 
Rock Springs, Wyoming, Volume 1. Final report. 
DE91002047/GAR 159,052 
GEOLOGICAL SURVEY, DENVER, CO. 
USGS-BULL-1744-C 
fay Bhan ge <= ya "Gane ee 
ickson inty, in (Chapter C) 
PB91-214593/GAR — 159,892 
UGGS SUA 1987. | 
| ow old Deposits, Part 2. 
PB91- a19650/GAR 
Ugas Pr. 160e-8 
Revised Stratigraphic Nomenclature for the Wasatch and 
Green River Formations of Eocene Age, Wyoming, Utah, 


and Colorado. 
PB91-214932/GAR 159,855 
GEOLOGICAL ey, DENVER, CO. WATER 
RESOURCES Di 
aaa 132 
Water Quality of Fountain and Monument Creeks, South- 
Central Colorado, with Emphasis on Relation of Water 
Quality to Stream Classifications. 
159,869 


159,061 


159,061 


159,895 


PB91-214882/GAR 


USGS/WRI-90-4029 
and Analytical Methods for the U.S. Geological 
Survey Acid Rain Quality. -Assurance Project. 
PB91-214759/GAR 158,054 


vage/wre 90-4071 
Water-Quality and Sediment-Transport Characteristics in 
Kenney Reservoir, White River Basin, Northwestern Colo- 
rai 





CORPORATE AUTHOR INDEX 


GESAMTHOCHSCHULE KASSEL (GERMANY, F.R.). FACHGEBIET 


PB91-214650/GAR 
GEOLOGICAL SURVEY, HONOLULU, HI. WATER 
RESOURCES DIV. 


USGS/WRI-89-4209 
Water Resources of the Island of Kahoolawe, Hawaii: 
Preliminary Findi 
PB91-214791/GAI 


pao ah — HURON, SD. WATER 
RESOURCE 


Uaeiiaienain 
bn Resources Data for South Dakota, Water Year 
PB91-224337/GAR 
USGS/WRD/HD-91/285 
= Resources Data for South Dakota, Water Year 

PB91-224337/GAR 159,071 
GEOLOGICAL SURVEY, JACKSON, MS. WATER 
RESOURCES DIV. 

USGS/WRI-90-4155 

Summary of Aquifer Tests in Mississippi, June 1942 

through May 1988. 

PB91-214916/GAR 159,871 
GEOLOGICAL pees, LAWRENCE, KS. WATER 
RESOURCES Di 

USGS/WRI- aa 64 

Steady-State Unsaturated-Zone Model to Simulate Pesti- 

cide Tran a 

PB91-219865/GAR 158,927 
GEOLOGICAL SURVEY, LINCOLN, NE. WATER 
RESOURCES DIV. 


159,059 


159,928 


159,071 


USGS/WRI-90-4184 
——— Quality in the Nemaha Natural Resources 
District, Southeastern Nebraska, 1989. 
PB91-214783/GAR 159,060 


GEOLOGICAL SURVEY, LITTLE ROCK, AR. WATER 
RESOURCES Div. 


USGS/WRI-90-4066 
Hydrogeology and Quality of Ground Water in the Boone 
———e and _ Dolomite in Karst Terrain of North- 


lern Boone County, Arkansas. 
Pet -219972/GAR 159,875 


USGS/WRI-90-4177 
and Analysis of Water-Use Data Collection in 

Eastern Arkansas. 
PB91-219816/GAR 159,930 

pao nn hng SURVEY, OKLAHOMA CITY, OK. WATER 

USGS/WRI- 90-4200 
Computer Software for Converting Ground-Water and 
Soe Data from the National Water Information 


lem for Use in a G aphic Information System. 
Poor -219667/GAR _ 159,873 


GEOLOGICAL SURVEY, RESTON, VA. 
USGS-PP-1391 
Cenozoic Giant Pectinids from California and the Tertiary 
pon angel poe me Lyropecten, ‘Macrochlamis’, Verti- 
species. 


pecten lodipecten 
PB91 DESI OAR 159,857 


USGS-PP-1406-C 
Geochemistry of Ground Water in Alluvial Basins of Ari- 
zona and Adjacent Parts of Nevada, New Mexico, and 

California. 

PB91-214908/GAR 159,870 
GEOLOGICAL SURVEY, RESTON, VA. WATER 
RESOURCES DIV. 

User’s Manual for WSPRO: A Computer Model for Water 

Surface Profile Computations. (Hydraulic Computer Pro- 

ram HY-7). 
HWA/IP-89/027) 

PB91-218420/GAR 
GEOLOGICAL SURVEY, RICHMOND, VA. WATER 
RESOURCES DIV. 

USGS/WRI-90-4134 

Ground-Water H 

poe and Blue 


158,355 


rol and Quality in the Valley and 
idge Physiographic Provinces of Clarke 
County, Virginia 


PB91-219949/GAR 159,874 
GEOLOGICAL SURVEY, TALLAHASSEE, FL. WATER 
RESOURCES Div. 


USGS/WRI-90-4135 
ae to ow eg Leakage to the Biscayne Aqui- 
a. 


ler, Dade County, 
pet -214510/GAR 159,868 
GEOLOGICAL SURVEY, TRENTON, NJ. WATER 
RESOURCES Div. 


USGS/WDR/NJ-90/2 
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CONF-8903266 
ae ree enterprise within the industrialized na- 
tive perspectives. Report of a symposium. 
DED1013958/GAR 


157,751 
oqpenmar: 4 
Perspectives on financing a genpaete research facilities: A 


(e010139847GAk 157,750 
DOE/ER/75498-3 


pnavag research enterprise within the industrialized na- 
s: Comparative perspectives. Report of a symposium. 
DeD1013008/GAR 


157,751 
DOE/ER/75498-4 
Synthesis of options for academic research facility financ- 


beet 013931/GAR 157,749 
go a a 
lo assess the usefulness of two model agree- 
ments ~ i University-industry cooperative research. 
DE91013937/GAR 157,752 
DOE/ER/75498-7 
Summary of interim reports submitted by grantee organi- 
— participating in the Federal Demonstration 
DES1013938/GAR 157,753 
DOE/ER/75498-8 
Research facility financing: Near-term options. 
DE91013940/GAR 
opeenomne 
| perspectives on innovation and interactions 
with anil Summary of interviews with senior in- 
dustrial officials. 
DE91013939/GAR 157,754 
DOE/ER/75498-10 





157,755 


— Task Group of the Federal Demonstration 


Project. 
DE91013941/GAR 157,756 


DOE/ER/75498-T1 
—" and technology in the academic enterprise: 
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acterization. Task Order No. 1. Book 1 of 2. Database 
Documentation Book. OO-ALC MANPRB (Overview Lay- 


outs). 
AD-A237 399/1/GAR 159,692 


Technology Insertion-Engineering Services Process Char- 
acterization. Task Order No. 1. Volume 3. OC-ALC Book 
1 of 2. Revision A. Contract Summary Report and Quick 
Fix Plan. 

AD-A237 400/7/GAR 159,693 


Technology Insertion-Engineering Services Process Char- 
acterizationd. Task Order No. 1 Volume 3. OC-ALC Book 
of 


2 of 2. 
AD-A237 401/5/GAR 159,694 


Technology Insertion-Engineering Services Process Char- 
acterization. Task Order No. 1. Book 1. Database Docu- 
mentation Book. OO-ALC MANPRC (Overview Layouts). 

AD-A237 402/3/GAR 159,695 


Technology Insertion-Engineering Services Process Char- 
acterization. Task Order No. 1. Book 2. Database Docu- 
mentation Book. OO-ALC MANPRC (Statistical Analysis). 

AD-A237 403/1/GAR 159,696 


Technology Insertion (TI)/Industrial Process Improvement 

(ir). Task Order no. 1 (Misc ey ow Book 1. Da- 
tabase Documentation Book for OO-ALC MANPWW 

(Overview Layouts). 

AD-A237 442/9/GAR 159,703 


Technology Insertion (TI)/Industrial Process Improvement 

(. Task Order no. 1 (Misc Manufacturing). Book 2. Da- 
Documentation Book for OO-ALC MANPWW. 

Analysis of the 80/20 Listing. 

ut 443/7/GAR 159,704 


echnology Insertion (TI)/Industrial Process Improvement 

Hs Task Order no. 1 (Misc Ee Book 3. Da- 

fey Documentation Book for OO-ALC MANPWW. 
in Landing Gear a C5 - WCD's 

Ko A237 444/5/GAR 159,705 


Technology Insertion (T!)/Industrial Process Improvement 
(IPI). Task Order no. 1 (Misc wy. Book 4. Da- 
tabase Documentation Book for OO-ALC MANPWW. 
Noise Landing Gear - Profiles. 

rae A237 445/2/GAR 159,706 


echnology Insertion (TI)/industrial Process Improvement 
en, Task Order no. 1 (Misc Manufacturing). Book 5. Da- 
tabase Documentation Book for OO-ALC MANPWW. 
Noise Landing Gear - Profiles. 
AD-A237 446/0/GAR 159,707 








h 





Documentation Book: OC-ALC MATPAT. 

AD-A237 158/1/GAR 159,655 
Technology Insertion-Engineering Services Process Char- 
acterization, Task Order Number 1 (Block 1) Database 
Documentation Book, MANPGB. 

AD-A237 164/9/GAR 159,657 


Technology Insertion-Engineering Services Process Char- 
erne Task Order Numb 1. Volume 5. Revision 


AD-A297 165/6/GAR 159,658 


T I Insertion (Tl)/Industrial Process Improvement 

eS. Task Order Number 1. Data Base Documentation 
Book for OC-ALC/MATPF (Flight Control). 

AD-A237 526/9 159,714 


Technology Insertion (T yor Process Improvement 

{PI} Task Order No. 1. Data Base Documentation Book 
lor OO-ALC Model Validation Minutes. 

AD. A237 541/8 159,717 


Technology Insertion T 1)/Industrial Process Improvement 
(IP!) Task Order No. 1. Data Base Documentation Book 
for OC-ALC/MATPCD ‘fenoine Line Assets). Book 2. 





prion 542/6 159,718 


echnology Insertion Ly ay ee Process Improvement 
Ph Task Order ita Base Documentation Book 


No. 1 
pA = eu (autopilot Unit). 


159,719 
soieiots nerton ty dustrial Process 
(IP!) Task Data Base Oocomentiton Book 
for SA- ao MABPSE (Sheet Metal). 
159,720 


AD-A237 
Technolgy cee ? 1)/Industrial Process neg 
(IPI) Documentation Book 


Task Order No. 1. Data Base 
for SA- ALC/MATPGB (aes Turbine Engines Cb. 
AD-A237 553/3 

Tec! scrote waren Oe dustrial Process 

(IP!) Task Order Ni Data Base Deconennaee Book 
for Saree MATPAB (cleaning) 

AD-A23 1/6 159,722 
Missile > a User’s Manual - Rev 4/91. 

AD-A237 817/2/GAR 159,832 


ee DOUGLAS RESEARCH LABS., ST. LOUIS, 





59,721 





Computation of Inlet/Forebody Interaction Flowfields. 
N91-25342/7/GAR 157,788 


MCDONNELL — SPACE SYSTEMS CO., 
HUNTSVILLE, Al 


NAS 1.26: aon 

Control and a, Optimization for Maneuvering 
(NASA SA Ora 167480) 
N91-25168/6/GAR 

MEDICAL COLL. OF GEORGIA, AUGUSTA. 


pag a of National Meeting of the Society for Leuko- 
cyte Ae (A Reticuloendothelial Society). 
RO A287 159,429 


160,602 


9/9/GAR 


ponent COLL. OF GEORGIA SHOCK SOCIETY, 
Review: Annual Conference on Shock (13th) Held in Du- 
rango, Colorado on 8-11 June 1990. 

AD-A237 300/9/GAR 159,569 
MEDICINE AND DENTISTRY _ OF NEW JERSEY, 
CAMDEN. DEPT. OF SURGER 

Metabolism of aeaaiee N15-Labeled Amino Acids 

and the Measurement of Human Whole-Body Protein 

Synthesis Rates. 

N91-25583/6/GAR 


ME! ASSOCIATES, INC., LEXINGTON, MA. 


pg or ym for an Advanced Instructional Design Advi- 
sor (AIDA) for oo Training. 
158,058 


159,439 


AD-A237 255/5/GAR 


MESSERSCHMITT-BOELKOW-BLOHM G.M.B.H., MUNICH 
(GERMANY, F.R.). 
Messerschmitt- Boelkow-Blohm - eine Unternehmensbio- 
kow- 
Biche G GmbH. "Wrssecrectunity Goshen Diohn ° “ com- 
biography. Company history of Messerschmitt-Boel- 
ow-Blohm Gmbh). 
TIB/B91-00951/GAR 158,198 
MESSERSCHMITT-BOELKOW-BLOHM G.M.B.H., MUNICH 
GERMANY, F.R.). UNTERNEHMENSBEREICH 
IUBSCHRAUBER UND FLUGZEUGE. 
ap rere. S/PUB--441 


Viscous effects. 

TIB/B91 -00964/GAR 160,157 
MICHIGAN STATE UNIV., EAST LANSING. DEPT. OF 
ANIMAL SCIENCE. 

Mammalian Wildlife (Mink and Ferret) pate Test Proto- 


cols (LC50, Reproduction, and Secondary Toxic 
(EPA/600/3- -91/043) - _ 
159,596 





PB91-216507/GAR 
MICHIGAN TECHNOLOGICAL UNIV., HOUGHTON. 
Utilization of Lunar limenite: Basalt or Regolith (Abstract 


N91-26030/7/GAR 160,580 


py nar of Lunar Regolith: Microwave Versus Direct 
Solar Hi gen Only). 
N91 "26080/ /GAR 


MICHIGAN UNIV., ANN ARBOR. DEPT. OF 
PHARMACOLOGY. 
Use of the Polymerase Chain Reaction for Homology 
—— of Butyryicholinesterase from Several Verte- 


brat 
AD-A237 226/6 159,419 


Human Choli Gen ion in Mammalian 
Cells: Pr anh ly for on a 
esterase Genetic Variants Identified by D coe 
AD-A237 700/0 
MICHIGAN UNIV., ANN ARBOR. SCHOOL OF MEDICINE. 
DOE/ER/60561-5 
New techniques for positron emission tomography in the 
study of human neurological disorders. Progress report 
for the project = beginning 14 June 1990. 
DE91013855/ 159,410 
MICHIGAN UNIV., pod ARBOR. TRANSPORTATION 
RESEARCH INST. 
UMTRI-91-6 
Trucks Involved in Fatal Accidents: Factbook 1987. 
PB91-212480/GAR 160,684 
UMTRI-91-11 
Investigation of Automotive Seating Discomfort and Seat 
ign Factors. 


160,586 





CORPORATE AUTHOR INDEX 


NATIONAL AERONAUTICS AND SPACE ADMINISTRATION, 


PB91-225581/GAR 


vehi “s + Si Traffic Safety Survey: F: 
ichigan tate Trai 4 1990. 
PB91-212472/GAR kas 60,683 
MICRION CORP., PEABODY, MA. 


Bimonthly Report Number 9 Detailing Work Done on 
Contract NO0014-89-C-2238 during April and May 1991 
(Micrion Corporation). 
AD-A237 698/6/GAR 158,704 
MIDWEST AGRIBUSINESS TRADE RESEARCH AND 
INFORMATION CENTER, DES MOINES, IA. 
ISBN-0-9624121-3-9 
World Mh Trade and U.S. Agriculture, 1960-1989. 
the Rules of Trade (Tenth Annual Edition). 
PB91-215988/GAR 157,835 
MILLER (WADE) ASSOCIATES, INC., ARLINGTON, VA. 


Regula' impact Analysis of Proposed National Primary 
Drinking Water Regulations for Radionuclides. wane 
158,951 


160,727 


PB91-225698/GA! 
MINE SAFETY AND HEALTH ADMINISTRATION, 
ARLINGTON, VA. 
— IR-1200 


waay Experience in 
PB91-214429/GAR 159,549 


MINISTRY OF INDUSTRY, PRAGUE (CZECHOSLOVAKIA). 
Register of Enterprises Which Represents Ministry of In- 
dustry of the Czech R ic. — 

1. 


PB91-228007/GAR 
INISTRY OF POSTS AND TELECOMMUNICATIONS, 
IBARAKI (JAPAN). 


Highly Stable Crystal Oscillator Applied to Geodetic VLBI 


Experiment. 
N91-25765/9/GAR 159,854 


Precise Measurement Method for lonospheric Total Elec- 
tron Content a Signals from GPS Satellites. 
N91-25774/1/GA ‘57,995 


MINNESOTA DEPT. OF TRANSPORTATION, 
MAPLEWOOD. MATERIALS AND RESEARCH LAB. 
Pay no men ——— 1990 Annual Report (Minneso- 
ta Department of Transportation). 
PB91-193524/GAR 160,674 
MINNESOTA UNIV.-DULUTH. 


Metabolism, Seizures, and Blood Flow in Brain Following 
Orga tte Exposure: Mechanisms of Action and 
Possible Ther: ic Agents. 


AD-A237 591/3/GAR 159,592 


MINNESOTA UNIV., MINNEAPOLIS. DEPT. OF CHEMICAL 
ENGINEERING AND MATERIALS SCIENCE. 


High Temperature Superconducting Materials: Thin Films, 
erfaces. 


Surfaces, and Int 
AD-A237 359/5/GAR 160,230 


MINNESOTA UNIV., MINNEAPOLIS. DEPT. OF 
ELECTRICAL ENGINEERING. 
Growth of Ultrathin Epitaxial Intermetallic Films. 

(AFOSR-TR-91-0575) 

AD-A237 798/4/GAR 160,246 
MISSION RESEARCH CORP., SANTA BARBARA, CA. 

MRC-R-1357 

Phase Screen Simulations of Seismic Wave Scattering 

Related » Monitoring Underground Nuclear Explosions. 

(PL-TR-91-2084) 

AD-A237 536/8/GAR 158,652 


MISSISSIPPI FOREST PRODUCTS UTILIZATION LAB., 
MISSISSIPPI STATE. 

On-Site Treatment of Creosote and Pentachlorophenal 

Sludges and Contaminated Soil. 

(EPA/600/2-91/019) 

PB91-223370/GAR 
MISSOURI UNIV.-COLUMBIA. DEPT. OF CIVIL 
ENGINEERING. 

DOE/CE/15466-T3 


Coal-log pipeline system development. Quarterly report, 
February 25, 1991-! May 24, 1991. 
DE91014404/GAR 158,770 


MISSOURI UNIV.-COLUMBIA. DEPT. OF PHYSICS AND 
ASTRONOMY. 


in Stone Mining, 1989. 


159,000 


DOE/ER/45402-2 
High pressure 
terostructures. 


tical studies of semiconductors and he- 
‘ogress report, September 1, 1990- 


Deb1014982/GAR 160,257 

MISSOURI UNIV.-ROLLA. 
DOE/ER/45219-5 

Defect characterization of electronic conducting pseudo- 

perovskite — (Progress report), July 1, 1988-Sep- 

tember 30, 1990. 

DE91014385/GAR 160,258 
MISSOURI UNIV.-ROLLA. DEPT. OF MATHEMATICS AND 
STATISTICS. 

—— Assessment for One-Shot Devices Based on 

— ied Samples. 
(AFOSR-TR- 91-0618) 

AD-A237 850/3/GAR 
MITRE CORP., BEDFORD, MA. 
MTR-11051 
Mobile Microwave Landing System (MMLS) User Inter- 


face. 
(ESD-TR-91-205) 


159,368 


AD-A237 470/0/GAR 
Accacebily of Near-Earth Asteroids, 
N91-26092/7/GAR 


MITSUBISHI MOTORS CORP., TOKYO (JAPAN). 


Mitsubishi Motors Technical Review, No. 3, 1990. 
PB91-219188/GAR 160,706 


Diesel Combustion Performance under Heat Insulated 
PB91-219196/GAR 160,707 


Development of Prism Headlamp. 
PB91-219204/GAR 


MONTANA DEPT. OF FISH, WILDLIFE AND PARKS, 
HELENA. 


159,708 
1990 (Ab 


160,599 





160,708 


DOE/BP/36136-3 
Montana wildlife habitat enhancement: Hungry 
horse elk mitigation project. 
DE91013506/GAR 159,921 
MORGAN STATE COLL., BALTIMORE, MD. 
Image Data Compression Investigation (Abstract —_. 
N91-25923/4/GAR 58,423 


Development of a Funding, Cost, and Spending Model 
for Satellite Ap oy 
N91-25936/6/GAR 160,624 


MOSHMAN ASSOCIATES, INC., BETHESDA, MD. 
Interim Manual for Clinical Practice Guideline Develop- 
ment: A Protocol for Expert Panels Convened by the 
Office of the Forum for Quality and Effectiveness in 


Health Care. 
(AHCPR-91- 19, AHCPR/PUB-91-0018) 
PB91-156596/' GAR 159,412 


MUENCHEN UNIV. (GERMANY, F.R.). LEHRSTUHL FUER 
WALDWACHSTU! UNDE. 


Einfluss der Walderkranku auf Struktur und Wuchs- 
leistung von Waldbes' Abschiussbericht. (influ- 
ence of forest decline on structure and growth of forest 
stands. Final report). 

TIB/A91-00993/GAR 

MURRAY STATE UNIV., KY. DEPT. OF PHYSICS. 


Se Oe ee 


Riot2s -25925/9/GAR 160,084 


NATIONAL ACADEMY OF SCIENCES, WASHINGTON, DC. 
DOE/ER/ ae 
hnology. Final 


988-J' a 1989. 
Srapen, Jane 15, 1 june 
BE 1013481/GAR 158,330 
DOE/ER/10984-T7 

Board on chemical sciences and 
June 15, 1987-March 15, 1088. 

91013482/GAR 

DOE/ER/10984-T8 

—-?- chemical sciences and 

Sune 15, 1986-April 15, 1987. 


91013483/GAR 





lechnology. Progress 
158,331 


technology. Progress 
158,332 


NATIONAL AERONAUTICS AND SP: 
ADMINISTRATION, BAY SAINT Louts.1 MS. JOHN C. 
STENNIS SPACE CENTER. 


Aircraft Laser Derived Chior | Distribution Across the 
Iceland-Faeroe Front (Abstract Only). 

N91-25451/6/GAR 160,092 
Air Expendable Probes in Oceanographic Re- 
search ( ‘act Only). 

N91-25454/0/GAR 160,083 
End-to-End Remote Soe at the Science and Technol- 

Laboratory of John C. Stennis Space Center. 

N91-25473/0/GAR 157,832 


—— Ground Penetrating Radar (Gpr) for Peat Analy- 
in the Canadian Wetlands Study. 
NOt 25479/ 7/GAR 158,858 
Polarimetric Radar for Assessing Subsurface Characteris- 
tics (Abstract Only). 
N91-25492/0/GAR 159,865 
NATIONAL AERONAUTICS AND SPACE 
— CLEVELAND, OH. LEWIS RESEARCH 
CENTE! 


E-4824 
Quality Control of the Tribological Coating PS212. 
(NASA-TM- 10206. 
N91-25186/8/GAR 

E-5019 : 
Probability of Failure and Risk Assessment of Propulsion 


159,260 


(NASA-TM-102323) 
N91-25436/7/GAR 158,403 
E-5778 
Tensile Deformation Damage in SiC Reinforced Ti-15V- 
3Cr-3AI-3Sn. 


- TM- 
N91-25195/9/GAR 


E-5910 
Acoustical ——_ of Gear Housing Vibration. 
(NASA-TM- 10369 
Nov 25411 /0/GAR 


November 1, 1991 


159,226 


157,813 


CA-31 





E-6028 
~ ‘al ystems in Com- 
plex. 
Shaped Three cnr Sh 


INA tial Domains. 
N91-25630/5/GAR 158,521 
E-6102 


iments with Phase Change Thermal Energy Stora 
aed Space Station Freedom. ” 


( 
N91-251 74/41GNA 


E-6115 
Term a Aging and Thermal Analysis of N- 


160,604 


(NASA-TM-10434 ose) 
N91-25286/6/GA 


E-6118 
It Detection, Isolation, and Recovery 
— for a rook Electric Power Distribution Test 


(NASA-TM-104344) 

N91-25680/0/GAR 

E-6144 

Analytical and Experimental Study of Vibrations in a Gear 
(NASA-TM-104434, 
N91-25395/5/GA\ 

E-6160 


Experimental and Analytical Studies of Flow ha 
Ventral and Axial Exhaust Nozzle System for STOVE Ain 


159,307 


160,607 


157,812 


(NASA-TM-104364) 
N91-25175/1/GAR 157,811 


-6208 

Sensible Heat Receiver for Solar Dynamic Space Power 
(NASA-TM-104393) 
N91-25173/6/GAR 


E-6247 
Preliminary Thermal Design of the COLD-SAT Space- 


160,603 


(NASA-TM-104440) 
N91-25161/1/GAR 
E-6249 inn 
Pressurization Expulsion of nic Liquids: Ge- 
neric Requirements for a Low Gravi Coetuet. 
(NASA-TM-104417) - 
N91-25300/5/GAR 
E-6261 
Evaluation of Panel Code Predictions with Experimental 
Results of Inlet Performance for a 17-inch Ducted Prop/ 
Fab Simulator Operating at Mach 0.2. 
(NASA-TM- 104428, 
N91-25106/6/GAR 


160,618 


158,412 


157,774 

E-6265 

Tuned Optimization of Extended Reacting Acoustic 
iners. 


(NASA-TM-104431) 
N91-25817/8/GAR 
E-6271 


pe yon Fault-Detection and nosis System Usi 
Line Parameter Estimation. — " sy 


160,126 


158,610 
of Bolometric and ee 
Eiomenia for Microwave Phase Shifters. 


(NASA- som 4 
NO1-25920/3/GA 
E-6288 


Viectua/ into 4 
10444 


-TM- 11 
N91-25148/8/GA\ 


158,675 
Flows Through Turbomachinery: A 


158,392 


E-6289 
peg of Windblown Dust on Photovoltaic Surface S on 
(NASA-TM-1 
N91-25183/5/GA 
E-6292 


160,555 
Development of an Analytical Tool to S! ‘on Qual- 
ity of AC Power Systems for Large Spacecra 4s 


-7M-1 1) 

N91-25749/3/GAR 
E-6293 

Hay wl pete Expansions (HOPE) for Filux- 


160,622 


(NASA-TM-1 2) 
N91-25739/4/GAR 


E-6295 
Fiber-Optic Sensors for Aerospace Electrical Measure- 
ments: An Update. 
(NASA-TM-104454, 
N91-25381/5/GA 
E-6296 
gd Rocket Propulsion. NASA Plans and Progress, 


cogs tego | 
N91-25179/3/GAI 
E-6299 

Review yay Bare of Chilidown Methods for Space-Based 


(NASA. TM- 104458) 


CA-32 VOL. 91, No. 21 


157,800 


158,676 


158,394 


CORPORATE AUTHOR INDEX 


N91-25351/8/GAR 


E-6300 
Power Electronics for Low Power Arcjets. 
(NASA-TM- 104459) 


Bh, gin cana 158,381 


ae at Stirling Dynamic Isotope Power System for Multi- 
hundred-Watt Robotic Missions. 
(NASA-TM-104460) 


N91-25182/7/GAR 160,619 


E-6309 
Magnetic Beari oe of the Art. 
(NASA-TM-1 
Nor 725419/6/GAR 


E-6321 

ovenny optrs Stas A Transmission (ART) Program- 
lelicop' tus Report. 

(Nase, TM-104474, 

_Neaseta/ercah 


159,192 


157,814 


a Performance of a Liquid Hydrogen Tank Multi- 
layer Insulation System at Warm Boundary Temperatures 
of 630, 530, and 152 R. 

(NASA-TM- 104476) 


N91-25159/5/GAR 158,983 


E-6327 
Particle Image Velocimetry for the Surface Tension 
Driven Convection Experiment Using a Particle Displace- 
ment hc vrs J ae 


( 
N91-25382/3/GA\ 160,138 


E-6329 
Particle Displacement Tracking Applied to Air Flows. 
(NASA-TM- 104481, ” 
N91-25387/2/GAR 160,139 


E-6332 
— Solar Dynamic Heat Receiver Thermal-Vacuum 
ests. 


(NASA-TM- 104486) 
N91-25184/3/GAR 

E-6334 
Stirli Pe Operating Experience. 
(NA - 104487) 

N91- 255 10/0/GAA 


E-6352 
Fatigue Life Prediction of an Intermetallic Matrix Compos- 
ite at Elevated Temperatures. 
(NASA-TM-104494) 
N91-25442/5/GAR 
ICOMP-91-8 
Microfracture in High Temperature Metal Matrix Crossply 
Laminates. 
(NASA-TM- 104381) 
N91-25198/3/GAR 
‘ual Guay Control mee ibol | Coating PS212. 
ni ae oO ri ical in 
(NASA Tae ™ " 


N91- 25 106/8/GAR 


NAS 1.15:102323 
Probability of — and Risk Assessment of Propulsion 
Structural Co 
(NASA-TM- One) 
N91-25436/7/GA\ 


NAS 1.15:103620 
Tensile Deformation Damage in SiC Reinforced Ti-15V- 
3Cr-3AI-3Sn. 


(NASA-TM- 103620) 

N91-25195/9/GAR 
NAS 1.15:103691 

Acoustical Ai 


160,620 


160,621 
159,229 


159,228 


159,260 
158,403 


159,226 


is of Gear Housing Vibration. 
(NASA-TM-1 1 
N91-25411/0/GAR 

NAS 1.15:103766 
GRID3D-V2: An Updated Version of the GRID2D/3D 


fer Program for Generating Grid Systems in Com- 
or patial Domains. 


N91 -25630/ . GAR 


ees ees te I eneael ind Thermal Analysis of N: 
erm Iso’ ing al nalysis of N- 
CYCAP Poly imides. ono 
(NASA- We 104944 1) 
N91-25286/6/GAR 
NAS 1.15:104344 
Autonomous Fault Detection, isolation, and Recovery 
— for a 20-Khz Electric Power Distribution Test 


(NASA-TM-104344) 

N91-25680/0/GAR 
NAS 1.15:104364 

imental and Analytical Studies of Flow Through a 

Ventral and Axial Exhaust Nozzle System for STOVL Air- 


raft. 
(NASA-TM- 104364) 
N91-25175/1/GAR 


NAS 1.15:104381 
Microfracture in High Temperature Metal Matrix Crossply 
ites. 


Laminates 

(NASA-TM-104381) 
N91-25198/3/GAR 

NAS 1.15:104393 
Sensible Heat Receiver for Solar Dynamic Space Power 
System. 


157,813 


158,521 


159,307 


160,607 


157,811 


159,228 


(NASA-TM- 104393) 
N91-25173/6/GAR 


NAS 1.15:104417 
Pressurization and Expulsion of Cry am eee Ge- 
neric Requirements for a Low Gravity neat. 
(NASA-TM- 104417) 
N91-25300/5/GAR 
NAS 1.15:104427 
Experiments with Phase Change Thermal Energy Storage 
re he a Station Freedom. 


NOT 251 74/4/GAR 


NAS 1.15:104428 
Evaluation of Panel Code Predictions with Experimental 
Results of Inlet Performance for a 17-inch Ducted Prop/ 
Fab Simulator Operating at Mach 0.2. 
(NASA-TM- 104428) 
N91-25106/6/GAR 


NAS 1.15:104431 
Tuned Optimization of Extended Reacting Acoustic 


160,603 


158,412 


160,604 


157,774 


(NASA-TM-104431) 
N91-25817/8/GAR 

NAS 1.15:104433 
Distributed Fault-Detection and Diagnosis System Using 
on-Line Parameter Estimation. 
(NASA-TM-1 ) 
N91-25696/6/GAR 

NAS 1.15:104434 
Analytical and Experimental Study of Vibrations in a Gear 
Transmission. 
(NASA-TM- 104434) 
N91-25395/5/GAR 

NAS 1.15:104435 
Comparative Study of Bolometric and Non-Bolometric 
Switching Elements for Microwave Phase Shifters. 


(NASA-TM-1 

N91-25320/3/GAR 
NAS 1.15:104440 

Preliminary Thermal Design of the COLD-SAT Space- 


160,126 


158,610 


157,812 


158,675 


(NASA-TM- 104440) 
N91-25161/1/GAR 


NAS 1.15:104447 

n/Analysis of Flows Through Turbomachinery: A 

Viscous/Inviscid Approach. 
(NASA-TM- 104447) 
N91-25148/3/GAR 


NAS 1.15:104448 
Effects of Windblown Dust on Photovoltaic Surface S on 


160,618 


158,392 


(NASA-TM- 104448) 
N91-25183/5/GAR 
NAS 1.15:104451 
Development of an Analytical Tool to Study Power Qual- 
ity of AC Power Systems for Large Spacecraft. 
(NASA-TM- 104451) 
N91-25749/3/GAR 
NAS 1.15:104452 
High-Order yuna Expansions (HOPE) for Flux- 
Vector Splitti 


(NASA-TM-104452) 
N91-25739/4/GAR 


NAS 1.15:104454 
Fiber-Optic Sensors for Aerospace Electrical Measure- 


160,555 
160,622 
157,800 


( i) 
N91-25381 /5/GAR 


NAS 1.15:104455 
pS Rocket Propulsion. NASA Plans and Progress, 
(NASA-TM-104455) 
N91-25179/3/GAR 
NAS 1.15:104458 
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NAVAL OCEANOGRAPHIC AND ATMOSPHERIC 
RESEARCH LAB., MONTEREY, CA. 


NOARL-SP-011-441-91 
= Weather Guide Mediterranean Ports - 32. Tar- 
anto. 

AD-A237 595/4/GAR 158,013 

NOARL-SP-012-441-91 
Severe Weather Guide Mediterranean Ports - 33. Tan- 
20-A237 596/2/GAR 158,014 

NOARL-SP-013-441-91 
Severe Weather Guide Mediterranean Ports - 34. Beni- 
AD-A237 597/0/GAR 158,015 


NAVAL OCEANOGRAPHIC AND ATMOSPHERIC 
RESEARCH LAB., STENNIS SPACE CENTER, MS. 


NOARL-JA-221-090-91 
Acoustic Resonance 





Scattering by Submerged Elastic 


Shells. 
(SBI-AD-E040-043) 
AD-A237 583/0 
NOARL-JA-400-031-91 
Numerical Air/Sea Environmental Prediction. 
ara ) 


160,124 


158,635 


cagemmnianede 
freee ly a Re ee Corrosion of Copper in a 
‘onement. 
(SBI-AD-£040-046) 
AD-A237 580/6 
NOARL-PR-90-095-44: 
CLIMATV: A Naval Gimate Information System. 


159,268 


CORPORATE AUTHOR INDEX 


NAVAL SURFACE WARFARE CENTER, SILVER SPRING, MD. 


(SBI-AD-E040-044) 
AD-A237 586/3 


NOARL-PR-91-032-432 
A High-Resolution Mesoscale Model for Coastal Atmos- 
(SBI-AD-E040-051) 
AD-A237 581/4 

ee 


158,012 


158,003 


in the Eastern North Pacific from 
an African Wave. 
(SBI-AD-E040-052) 
AD-A237 585/5 

NOARL-PR- ae ten 

utomated Tropical Cyclone Handbook 

(PATCH). 
(SBI-AD-E040-053) 
AD-A237 582/2 


NOARL-TN-105 
Algorithms for Converti 
Satellite Time and Swath 


158,011 


158,010 


Geodetic Earth Location to 
ixel Coordinates for the MSP 


) 
‘AD-A237 589/7/GAR 


NOARL-TN-118 
AVHRR Data Set for the Arctic Leads ARI. 
(SBI-AD-E040-005) 
AD-A237 221/7/GAR 


“Tee f Radar Back the Ei f 
ince of Ra ckscatter on nergetics o 
the Air-Sea Interface. 
(S8I-AD-E040-062) 
AD-A237 818/0/GAR 


NOARL-10 
Ocean Simulation Model for internal Waves. 
(SBI-AD-E040-064, 
AD-A237 587/1/GAR 


160,544 


160,101 


158,005 


160,058 


NAVAL POSTGRADUATE SCHOOL, MONTEREY, CA. 


NPS-68-90-005 
Circulation of the California Und 
in May 1989. 
AD-A237 235/7/GAR 


eS Oe ee Se ee 
Eastern Eu on NATO-WARSAW Pact Relationship 
and the U.S. Department of Defense Budget. 

AD-A237 098/9/GAR 159,642 
— A Model for Multi-Echelon Evaluation by Simula- 


AD-A237 099/7/GAR 159,643 


Acoustic Tomographic Estimate of Ocean Advective Heat 
Flux: A Nu Assessment in the Norwegian Sea. 
po 100/3/GAR 160,082 


imal Routing of Battle Group VERTREP Assets. 
we 101/1/GAR 159,644 


peer Relations and Foreign Base Rights in 


P 4 

AD-A237 179/7/GAR 159,660 
Challenge and Resp New Threat, New Constraints, 
New Navy. 

AD-A237 180/5/GAR 159,766 
———— of an Efficient ‘apcammaan to Detect Maxi- 


mal Cliques in a Conflict G 
AD-A2SY 181/3/GAR 159,767 


Contracting 4 Betis Computer Software Within the 
Department o ’ 

AD-A237 192/0/GAR 159,662 
Framework for Understanding the Strategic Defense Ini- 


tiatives’ Software Debates. 

AD-A237 193/8/GAR 159,607 

Triad or Dyad for the 1990’s: A Balance of Reality. 

AD-A237 194/6/GAR 159,810 

—_ of eo ane and Training on Post-Service Earn- 
s of All-Volunteer Force Veterans. 

A A237 233/2/GAR 159,819 





Near Monterey 
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penny Entrai Zone 

AD-A237 234/0/GAR 160,085 

= of the Ultraviolet =" of Nitric Oxide from 
Rocket Observation 

AD-A237 340/5/GAR 157,989 

aver ms digg Payroll Management; A Guide for the 


Comptroller. 
AD-A237 341/3/GAR 159,681 


Relaxation Method lied to LOFARGRAM. 

AD-A237 342/1/GA\ 158,636 
Cost Analysis of Two Methods of Instruction in P-3 Fleet 
Replacement Squadrons. 

AD-A237 492/4/GAR 159,824 


—- of Navy Recruiting Command's Officer Goaling 
lodels. 

AD-A237 493/2/GAR 159,711 
—, of Providing On-Site Child Care Services on Per- 


ped ayer Morale and Retention. 
AD-A237 494/0/GAR 159,825 


Analysis of Naval Ofticer Accession Supply: Historical 
Factors and Future Trends. 
AD-A237 495/7/GAR 159,712 


Counterinsurgency Strat he for Effective Conflict Termi- 


nation: U.S. Strategies in 
AD-A237 496/5/GAR 159,788 


Cees ee ena 8S) Cen Sop 

SD Acs7 40n/a/GAR 

Doe Pern See Fess Ort Seep ane 
Ocean Models. 


AkesT ss 514/5 160,071 
I of the As-Quenched and Early Aging Char- 
actortehcs of @ Als 4 twt% Li Binary Alloy by Pay Dit. 
AD-A237 598/8/GAR 159,269 


Turbine Engine Redesigns. 
158,388 


Soviet Nordic Nuclear Weapon Free Zone Proposal. 
AD-A237 600/2/GAR 159,813 


Anisotropic Tensile Probabilistic Failure Criterion for Com- 
posites. 
AD-A237 601/0/GAR 159,222 


Eapterion of an Lhemaiiee te Aasapanse Sanaa 
AD-A237 602/8/GAR 159,364 


Computer Model of the Performance of a Thermoacous- 
tic 3 

AD-A237 680/4/GAR 160,125 
Instrumentation Requirements for TREE Effects Data 
Collection at the Naval Postgraduate School Flash X-Ray 
AD ASS? 681/2/GAR 158,688 
—_ of Charge Density Rise Time upon Cerenkov Ra- 
AD-A237 682/0/GAR 160,292 
ft of the ERICA lOP-2 Cyclone Using the 
NORAPS Model. 

AD-A237 683/8/GAR 158,016 


President Assad’s Foreign Policy. 
AD-A237 684/6/GAR 


Evaluation of Aircraft 
AD-A237 599/8/GAR 


158,106 


NAVAL RESEARCH LAB., WASHINGTON, DC. 


NRL-MR-6772 
— of Sa Wave Gen- 
in the Plasma Wak 
AD ASS? 428/8/GAR 160,290 


NRL-MR-6779 
Sener ae HS Sy ee 
L. 
AD-A237 889/1/GAR 160,295 
NRL-MR-6783 


Further a Using the NEUTRAL Code. 
AD-A237 791/9/GAR 160,293 
NRL-MR-6808 


Beam Trapping in the NRL Modified Betatron Accelera- 

tor. 

AD-A237 269/6/GAR 160,289 
NRL-MR-6813 

Modification of Programs CHIEF and CID to Compute 

Sound Radiation from an Arbitrary Body with Mixed 

AD-A237 502/0/GAR 160,123 


NRL-MR-6821 
LSD 36 Well Deck Fire Protection. 
AD-A237 426/2/GAR 


NRL-MR-6843 
Appleat of FIN Line Feasibility for W-Band Attenuator 
AD-A237 271/2/GAR 158,677 
NRL-MR-6844 - 
Evolution of a Finite Pulse of Radiation in a High-Power 
Free-Electron Laser. 
AD-A237 427/0/GAR 160,164 
Testing of to 


Interim Results from the Characterization 
Development (EDM) Rubidium Clocks for 


Engineering 
Satellite Le oye a 
N91-25782/4/GAR 158,450 


Two-Way Time Transfer Modem. 
N91-25785/7/GAR 


160,074 


158,452 


NAVAL SEA SYSTEMS COMMAND, WASHINGTON, DC. 


Ada Language System/Navy (ALS/N) for Embedded 
Rt een 
AD-A237 765/3/GAR cp 


Systematic Acquisition Requirements Tailoring 
Scheduling (SMARTS), (Version 2.01) (for pn Bla 


(200 /sw/0K-91/008) 


PB91-507863/GAR 159,747 


NAVAL SURFACE WARFARE CENTER, DAHLGREN, VA. 


NAVSWC-MP-90-409 
Worldwide Maritime Infrared Atmospheric Transmittance 


Data. 
AD-A237 292/8/GAR 158,045 


NAVAL SURFACE WARFARE CENTER, SILVER SPRING, 
MD. 


NAVSWC-TR-90-180 


Alternative to Operational 

AD-A237 439/5/GAR 
NAVSWC-TR-90-236 

Spectral Estimation Techniques with Emphasis on Short 

Data Records-- A Primer. 

AD-A237 486/6/GAR 159,319 
CA-37 


November 1, 1991 
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NAVAL UNDERWATER SYSTEMS CENTER, NEW 
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NUSC-TR-8887 
‘a and Covariances for ‘Classical’ Nonlinear Signal 
Processing Problems Involving Class A Non-Gaussian 


Noise. 
AD-A237 388/4/GAR 158,623 
NAVAL UNDERWATER SYSTEMS CENTER, NEWPORT, RI. 
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Operational, Concept Document t for the Next Generation 
A msialin g Systems Inter- 
pa ‘Standard ine. 
AD-A237 501 /2/GAR 158,497 
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lelating Ocean Acoustic Ambient to Ocean Surface Dy- 
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AD-A237 167/2/GAR 
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of Wood Box, 
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Source Com- 
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Mk 16 Mod 0 for Packing Group l Sok 
rae Mod 0 for eboney Group I! Solid 
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AD-A237 870/1/ “wee 158,957 


Performance Orient Mit Mod 0 ing of Container, 
Shipping and Storage, M Mk (0) 3 Packing Group I! 


(DOD/POPE Ne. NADTAST 10 12) 
AD-A237 871/9/GAR 


Performance Oriented oes on Testi 


and poe 
( VPOPHMENADTEISVO 
AD-A237 872/7/GAR 158,959 


Performance Oriented owe Testing of Tank, Car- 
tidge, 3-inch, LJ 4 Mod 1 for Packing Group II Solid 
(DOD/POPHNE. LNADTR91015) 

AD-A237 873/5/GAR 158,960 


Performance Oriented Packaging Testing of Mk 7 Mods 
0, 1, 2, 3 Smokeless Powder Jerricans for Packing Group 
II Solid Hazardous Materials. 

(DOD/POPHM-NADTR91009) 
AD-A237 874/3/GAR 158,961 


never corte Packa e128 Testing of Container, 
lod O for Packing Group 


158,958 
# Container, 


(DOD/POPHIENA NAD THONG 10) 073) 
AD-A237 875/0/GAR 158,962 


NAVY CLOTHING AND TEXTILE RESEARCH FACILITY, 
NATICK, MA. 


NCTRF-186 
Survey of H dous Ci Suit Materials. 
AD-A237 278/7/GAR 158,136 

NAVY EXPERIMENTAL DIVING UNIT, PANAMA CITY, FL. 

NEDU-02-91 
UBA EX-14 MOD 1 Communications/Noise Study. 
AD-A237 814/9/GAR 

Pe fee aor Dre A 

ljavy ‘Ox ications. 
AD-A237 BIZ/a/GAR” 


NEDU-04-91 
— eness of Oxygen-Nitrogen Gas Mixtures in Induc- 
\ coe at 1 ATA. 
A A237 813/1/GAR 159,576 
NAVY PERSONNEL RESEARCH AND DEVELOPMENT 
, SAN DIEGO, CA. 
N Quantity 7g the | of the P. Change 
impact lermanent of Sta- 
tion (PCS) Budget on Navy Enlisted Personnel Unit 

Readiness. 

AD-A237 162/3/GAR 159,656 
NEBRASKA UNIV.-LINCOLN. DEPT. OF BIOLOGICAL 
SYSTEMS ENGINEERING. 

ar © ea ae —_ Mas rey ee and Man- 

— echniques for Moving Irrigation Systems. 
- Seg tated] ™ ” 
PB91-223669/GAR 159,877 
NEBRASKA UNIV.-LINCOLN. DEPT. OF PHYSICS. 
ooerensenre-4 
Magnetic studies of iron-rare-earth-metalloid alloys. Tech- 


nical progress report. 
DE91013856/GAR 159,252 


NEDERLANDS INST. VOOR VLIEGTUIGONTWIKKELING 
EN RUIMTEVAART, DELFT. 
NLR-TP-89031-U 
oek naar Toepasbaarheid van ope nang 
(Investigation into Applicability of Knowledge Engineer- 
PBb1-222208/GAR 159, 165 
NETWORK MANAGEMENT, INC./CRC SYSTEMS, INC., 
FAIRFAX, VA. 


Treasury-Wide Data Cc ications R 
Volume 1. 
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PB91-222497/GAR 
NEUROGEN LABS., INC., BROOKLINE, MA. 
Neural Network Controller for Adaptive Hand-Eye Coordi- 
nation in Robots. 
(NSF/ISI-88125) 
PB91-225771/GAR 
NEVADA UNIV., RENO. DEPT. OF GEOLOGY. 
Possible Lunar Ores. 
N91-26026/5/GAR 
Some TI hts on Mercurian Resources. 
N91-26090/1/GAR 
NEVADA UNIV., RENO. DESERT RESEARCH INST. 
DOE/NV/10384-62 
Archaeological data recovery at drill pad U19ay, Nye 
County, Nevada. 
DE91014524/GAR 
DOE/NV/10384-63 
Data nity ont at prehistoric localities at iy Pahute 


Mesa, Nye County, Nevada. Technical report N 
DE91014523/GA © 158,062 


ISBN 0-945920-62-8 
pir se data recovery at drill pad U19ay, Nye 


158,063 


157,743 
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157,880 


157,911 


158,063 


County, Nevada. 
DE91014524/GAR 
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Data 


Mesa, Nye Count 
DE9101 4523/GA , 


NEW JERSEY DEPT. OF TRANSPORTATION, TRENTON. 
DIV. OF RESEARCH AND DEMONSTRATION. 
R pg 7410 
on Breakaway Barricades, Wind and Crash Tests. 
( WA/NA 90/007) 
PB91-198747/GAR 158,348 


NEW JERSEY r.c 4 TECH., NEWARK. PARTICULATE 
FLOW RESEARCH 
ae remy ag 
Particulate Flow Research Lab quarterly progress report, 
Jan 1, 1991-March 31, 1991. io 
158, 


prehistoric localities at U19af, Pahute 
"terete Technical report No. 3. 


luary 
DE91013952/GAR 


NEW MEXICO PETROLEUM RECOVERY RESEARCH 
CENTER, SOCORRO. 


DOE/MC/21136-28 
ee of CO2 flood performance. Final report, 
1984-March 1, 1991. 
Oba Goz2as/ GAR 159,883 


NEW MEXICO STATE UNIV., LAS CRUCES. COMPUTING 
RESEARCH LAB. 


"Taceninan oF es Wisin div Orastniny Grape Coat 
ings of on Proxim raphs (1s' 
Held in la Cruces, New Mexico on 30 November-2 De- 
cember 1989. 
AD-A237 250/6/GAR 159,316 
_ sic STATE UNIV., LAS CRUCES. DEPT. OF 


oor 000r 1) namics (Chaos Theo! 
as Sa ot Soe linear Dy ( ry). 


AD-A237 802/4/GAR 
NEW MEXICO UNIV., ALBUQUERQUE. 


Feasibility Study of Pharmacological Treatment to 
Reduce Morbidity and Mortality After Brain Injury. 
AD-A237 343/9/GAR 159,501 


NEW MEXICO UNIV., ALBUQUERQUE. CENTER FOR HIGH 
TECHNOLOGY MATERIALS. 

toelectronic Materials Center. 

A237 663/0/GAR 158,668 
NEW MEXICO UNIV., ALBUQUERQUE. DEPT. OF CIVIL 
ENGINEERING. 


Se 
hip between V/C Ratios and Accident Rates. 
(PHWAUHPRUNNE oe 0o 2) 
160,676 


160,294 


PB91-198309/GAR 
NEW YORK STATE COLL. OF AGRICULTURE AND LIFE 
SCIENCES, ITHACA. DEPT. OF PLANT PATHOLOGY. 
DOE/ER/13505-2 
Mechanisms of inhibition of viral replication in plants. 


os ny report. 
DE91014386/GAR 159,474 


NEW YORK STATE DEPT. OF TRANSPORTATION 
GUNA ENGINEERING RESEARCH AND DEVELOPMENT 


* a 
a Culvert-End Safety Grate. 
(FWA 90/151) 
PB91-198804/GAR 160,677 


NEW YORK UNIV. MEDICAL CENTER, NY. 
Differential Susceptibility to DL-alpha-Difluoromethylor- 
nithine in Clinical Isolates of Trypanosoma brucei rhode- 


siense. 
AD-A237 699/4 159,505 


NEW YORK UNIV. MEDICAL CENTER, NY. DEPT. OF 
MEDICAL AND MOLECULAR PARASITOLOGY. 


Development of a New Chemotherapy for Human African 
Trypanosomiasis by Using an Animal Model: Suramin 
with DL- ~Alpha-Difluoromethylornithine. 

AD-A237 230/8/GAR 159,497 
Development of a New Chemotherapy for Human African 
Trypanosomiasis by Using an Animal Model: Suramin 
with DL-Alpha-Difluoromethylornithine. 


AD-A237 231/6/GAR 

NEW YORK UNIV., NY. COURANT INST. OF 

MATHEMATICAL SCIENCES. 

DOE/ER/25053-4 

Comparison of the potential and the Euler formulations of 
the equations of motion for transonic flow. 
DE91014731/GAR 157,769 
Polar Factorization and Monotone Rearrangement of 
Vector-Valued Functions. 
AD-A237 652/3 159,320 


NEW YORK poe: stone NEUROMAGNETIEM LAB. 


pe Brain. 

(A DSRS 91-0579) 
AD-A237 846/1/GAR 

NIPPON ELECTRIC CO. LTD., TOKYO. 
NEC Technical Journal, Vol. 43, No. 12, (Serial 260), De- 

cember 1990. Special Issue on Semiconductor 

PB91-213397/GAR 158,695 
VLSI Device and Process Technologies. 
PB91-213405/GAR 
GaAs Low Noise Devices for DBS Applications. 
PB91-213413/GAR 58,696 
NEC Technical Journal, Vol. 44, No. 1, (Serial 261), Feb- 
ruary 1991. Special Issue on SDH Based Synchronous 


Poot 219421/GAR 158,426 

NEC Technical Journal, Vol. 44, No. 2, (Serial 262), 

March 1991. Special Issue on Electronic Organizer ET. 

PB91-213439/GAR 158,485 
NIPPON STEEL CORP., TOKYO. 


Seitetsu Kenkyu, No. 340, January 1991. (Special Issue 
on Steel Pipe and Tubes). 
160,664 


PB91-213249/GAR 
Sour Service -Diameter Line Pipe Having Excellent 
Weldability and Sulphide Stress Corrosion Cracking Re- 


sistance. 

PB91-213256/GAR 160,665 

HIP and Hot Extrusion (HHE) Process for Manufacturing 

Clad Materials with Super-Alloy Liner. 

PB91-213264/GAR 159,255 
NIPPON TELEGRAPH AND TELEPHONE PUBLIC CORP., 
YOKOSUKA. 

Time noe saan “en eae Synchronization in Digital 

Communications 

N91-25789/9/GAR 158,420 
NORDISK GASTEKNISK CENTER, HOERSHOLM 
(DENMARK). 

CONF-891111 
Fuel-rich wax 


159,453 


158,484 


-— 


nitr 
reburnii natural gas. 
DE91 798407 /GAR 
NEI-DK-559 
Fuel-rich hydrocarbon/nitrogen chemistry. Implications for 


with natural gas. 
e91798497/GAR , 158,854 
NORGES BRANNTEKNISKE LAB., TRONDHEIM. 


STF25-A91006 
—— of Soot and Toxic Gases in Enclosed Hydro- 


‘ool Fires. 
PBS 1.225083/GAR 160,108 
NORSK HYDROTEKNISK LAB., TRONDHEIM. 

ISBN-82-595-5899-8 

Laboratory Simulation of the Ocean Currents of the Bar- 

ents Sea during 1979-1984. 

PB91-223081/GAR 160,064 
ISBN-82-595-6165-4 

bron of Environmental Data from the SPERRY/ 

‘AC Computer at RUNIT. 

PBST -223099/GAR 160,096 

Haltenbanken Area Metocean Study: Analysis of Environ- 

mental Data from Haltenbanken. 

PB91-165357/GAR 159,386 

NORSK INST. FOR LUFTFORSKNING, LILLESTROEM. 

ISBN 82-425-0063-0 

Vurdering av SO2-utslipp fra seks av Elkem-verkene. 

(Evaluation of SO2 from six Elkem works). 

DE91793093/GAR 158,852 
NILU-OR-52/89 

Vurdering av SO2-utslipp fra seks av Elkem-verkene. 

(Evaluation of SO2 from six Elkem works). enn 





y. Implications for 
158,854 


DE91793093/GAR 
NORSK INST. FOR VANNFORSKNING, OSLO. 
ISBN 82-577-1792-4 


Reversibility of acidification. Soils and surface waters. 
DE91793100/GAR 158,853 


NIVA-2479 
Reversibility of acidification. Soils and surface waters. 
DE91793100/GAR 158,853 


NORTH CAROLINA AGRICULTURAL AND TECHNICAL 
STATE UNIV., GREENSBORO. DEPT. OF ELECTRICAL 
ENGINEERING. 
DOE/BP/94047-T1 
Ac electrostatic field study. Final report, (January 3, 
1989--May 10, 1990). 
DE91013514/GAR 158,678 





NORTH CAROLINA STATE UNIV. AT RALEIGH. 
Growth, Characterization and Device Development in 
Monocrystalline Diamond Films. 
AD-A237 463/5/GAR 160,232 
Generic Three-Dimen- 


Soot Investigation of a 
sional Sidewall Compression Scramjet Inlet at Mach 10. 
Nott -25340/1/GAR 1 


NORTH CAROLINA STATE UNIV. AT RALEIGH. DEPT. OF 
ELECTRICAL AND COMPUTER ENGINEERING. 
Defect Reductions in Epitaxial Growth Using Superiattice 
Buffer Layers. 
(AFOSR-TR-91-0584, 
AD-A237 710/9/GAR 


NORTH CAROLINA UNIV. AT CHAPEL HILL. 


New Approaches to Hepatitis A Vaccine Development. 
AD-A237 161/5/GAR 159,456 
NORTH CAROLINA UNIV. AT CHAPEL HILL. DEPT. OF 
CHEMISTRY. 
TR-42 
Correlation between Pi-Orbital Came and Conductivity 
Bis-Phthalocyaninato Lanthanides. 
AD-A237 603/6/GAR 
"Bcetical, opertos 
I, Magnetic and Spectroscopic Pr of Te- 
trathiafulvalene Charge Transfer “Compounds wit Iron, 
Ruthenium, Rhodium, and Iridium Halides. 
158,280 


AD-A237 607/7/GAR 
NORTH CAROLINA UNIV. AT CHAPEL HILL. DEPT. OF 
ENVIRONMENTAL SCIENCES AND ENGINEERING. 
pave on of Multicomponent = and Desorption 
ates in Sat 
(USGS/G- 1484) 
PB91-223651/GAR 


160,236 
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159,069 


NORTH CAROLINA UNIV. AT CHAPEL HILL. DEPT. OF 
EPIDEMIOLOGY. 


be mg ene Abortions among Cosmetologists. 
PB91-222703/GAR ™ 159,553 


NORTH CAROLINA UNIV. AT CHAPEL HILL. HIGHWAY 
SAFETY RESEARCH CENTER. 


HSRC-A125 
baal of Rear-Seat Lap-Belts in Crash Injury Re- 
juction. 
PB91-223487/GAR 

HSRC-A129 
— with Belt Laws in the United States, 1985- 
PB91-223586/GAR 


HSRC-A138 
Changes in Death and Injury Associated with Safety Belt 
Laws, 1985-1987. 
PB91-223537/GAR 


HSRC-A139 
——— 


160,713 
160,720 


160,716 


int of the Traffic Safety Effects of Raising the 
in South Carolina. 


Drinking A\ 
PB91-223503/GAR 


HSRC-A140 
Feasibility Study Using Driver Licensing to Promote Liter- 


acy. 

PB91-218602/GAR 158,069 
HSRC-A142 

Project Report for GHSP Project: Increased Seat Belt 

Use through Police Actions. 

PB91-218503/GAR 160,699 
HSRC-PR138 

Guide _s Establishing a Car Safety Seat Rental Program 


(Revised) 
PB91-223560/GAR 160,718 
HSRC-PR139 
Comparisons of NCAP Crash Tests Results with Driver 
Injury Rates in Highway Crashes. 
PB91-218453/GAR 160,696 
yg nee . 
‘otential Safety Aspects of the Use of Larger Trucks on 
North Carolina aaa ’ 
PB91-218479/GAI 
HSRC-PR142 
Seat Belt Incentive Programs: An Extension to Three 
North Carolina High Schools. 
PB91-218545/GA' 160,701 
HSRC-PR149 
Analysis of ase Accident Data from Ten North Caroli- 
na Hospital Em ncy Rooms. 
PB91- 218263/GA 160,693 
HSRC-PR156 
Guide to Conducting a Safety Seat Installation Clinic. 
PB91-218248/GAR 160,691 
HSRC-PR157 
oy Fo Accidents: An Examination of Hospital Emergen- 
loom Reports and Comparison with Police Accident 


PBO1-218677/GAR 
HSRC-PR158 

North Carolina’s Occupant Restraint Law: A Three Year 

Evaluation. 

PB91-223594/GAR 160,721 
HSRC-PR159 

Large Truck Safety in North Carolina. Phase 1. Final 


Report. 
PB91-218537/GAR 160,700 
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160,697 


160,705 
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HSRC-PR164 
Comprehensive Program for Increasing Use of Soa 
Seats and Seat Belts for Children and Young A\ 
PB91-218495/GAR nied 698 
HSRC-PR165 
Sy Truck Safety in North Carolina. The Identification 
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DE91014336/GAR 160,443 DE91013225/GAR 157,729 DE91014523/GAR 158,062 
DE91014649/GAR 157,759 DE91013608/GAR 158,931 DE91014524/GAR 158,063 
DE91014673/GAR 158,710 DE91013626/GAR 159,053  AC08-88NV10617 
DE91014697/GAR 160,463 DE91013662/GAR 158,734 ss Lon ane. Measurements, Inc., Goleta, CA. Santa 
DE91014927/GAR 158,945 DE91013663/GAR 159,561 DE91014914/GAR | 159,923 
CG-2 VOL. 91, No. 21 


EG and G Idaho, Inc., Idaho Falls. National Low-Level 
Waste Management Program. 
DE91013910/GAR 159,979 


158,653 





EG and G Energy Measurements, Inc., Las Vegas, = 
DE91013054/GAR 


ror nee 


Oak National Lab., TN. 
DESt01 727/GAR 


ee 6 


Massachusetts Inst. of Tech., Cambridge. 
DE91013913/GAR 


AC22-87PC79938 


Chicago Univ., IL. Dept. of Chemistry. 
DE91014190/GAR 


AC22-88PC8881 i 


Chicago Univ. 
DE91 14631/GAR 


DE91014633/GAR 

DE91014634/GAR 

DE91014635/GAR 
AC22-88PC88813 


University of Wyoming Research Corp., Laramie. Western 
Research Inst. 
DE91014405/GAR 


DE91014406/GAR 
AC22-88PC88857 


AMAX Research and Development Center, Golden, CO. 
DE91008416/GAR 158,761 


AC22-88PC88947 


Cornell Univ., Ithaca, NY. 
DE91013945/GAR 


AC22-89PC89805 


Little (Arthur D.), Inc., Cambridge, MA. 
DE91014763/GAR 


AC22-89PC89877 


Pennsylvania State Univ., University Park. Energy and Fuels 
Research Center. 
DE91013841/GAR 


AC22-90PC90361 


North Dakota Univ., Grand Forks. Energy and Environmen- 
tal Research Center. 
DE91014476/GAR 


AC22-91PC90181 
New Jersey Inst. of Tech., Newark. Particulate Flow Re- 
search Lab. 
DE91013952/GAR 
AC79-85BP23821 


Washington State Energy Office, Olympia. 
DE91013423/GAR 


AC79-87BP66089 


Bonneville Power Administration, Portland, OR. 
DE91013465/GAR 


AERO-0003-C 


Mathematisch Centrum, Amsterdam (Netherlands). 
N91-25675/0/GAR 


N91-25728/7/GAR 
AFOSR-84-0164 


Missouri Univ.-Rolla. Dept. of Mathematics and Statistics. 
AD-A237 850/3/GAR 59,368 


AFOSR-85-0154 


Massachusetts a. of Tech., Cambridge. Dept. of Materials 
Science and Engineering 
AD-A237 783/6. GAR 


AFOSR-85-0250 


bs inia Polytechnic Inst. and State Univ., Blacksburg. Dept. 
mputer Science. 
ADADS 893/3 


AFOSR-86-0357 


Yale Univ., New Haven, CT. Dept. of Psychology. 
AD-A237 796/8/GAR 


AFOSR-87-0089 


Indiana Univ. at Bloomington. 
AD-A237 767/9/GAR 


AFOSR-87-0145 


Pennsylvania State Univ., University Park. Dept. of Mechan- 
ical Engineeri 
AD-A237 892/ 158,368 


AFOSR-87-0315 
Wisconsin Univ.-Madison. Center for Mathematical Sci- 


ences. 
AD-A237 844/6/GAR 
AFOSR-87-0331 
Radiomana, Paris (France). 
AD-A237 622/6/GAR 
AFOSR-87-0376 


Arizona State Univ., Tempe. Dept. of Physics. 
AD-A237 786/9/GAR 


AFOSR-88-0014 


Columbia Univ., New York. Dept. of Chemistry. 
AD-A237 859/4/GAR 


AFOSR-88-0092 
California Univ., Riverside. 


158,773 
158,774 
158,775 
158,776 


158,757 
158,758 


159,885 


158,850 


158,752 


158,759 


158,763 


158,198 


158,971 


158,556 


160,141 


160,240 


159,322 


159,518 


158,085 


157,768 


159,844 


158,289 


CONTRACT/GRANT NUMBER INDEX 


AD-A237 790/1/GAR 
AFOSR-88-0100 


Yale Univ., New Haven, CT. Dept. of Applied Physics. 
AD-A237 894/1 160,173 


AD-A237 895/8 160,174 

AD-A237 896/6 160,194 

AD-A237 897/4 160,175 

AD-A237 898/2 160,134 
AFOSR-88-0126 


Columbia Univ., New York. Dept. of Electrical Engineeri 
AD-A237 797/6/GAR 158, 


AFOSR-88-0160 
—_ — cv = at Raleigh. Dept. of Electrical 


DAZS7 710/9/GAR 
AD-A237 r10/9/ AR 160,236 
AFOSR-88-0227 
Princeton Univ., NJ. Dept. of Electrical Engineering and 


er nce. 

AD-A237 856/0/GAR 158,470 
AFOSR-88-0269 

California Inst. of Tech., Pasadena. Firestone Flight Sci- 


ences Lab. 

AD-A237 722/4/GAR 159,321 
AFOSR-88-0284 

Northern Illinois Univ., De Kalb. Dept. of Mathematical Sci- 


ences. 
AD-A237 847/9/GAR 
AFOSR-89-0002 
Purdue Univ., Lafayette, IN. School of Mechanical Engi- 


neering. 
AD-A237 805/7/GAR 
AFOSR-89-0063 


Notre Dame Univ., IN. Dept. of Physics. 
AD-A237 785/1/GAR 


AFOSR-89-0065 


Lehigh Univ., Bethlehem, PA. Packard Lab. 
AD-A237 413/0/GAR 


AFOSR-89-0186 


Indiana Univ. at Bloomington. Dept. of Computer Science. 
AD-A237 789/3/GAR 158,505 


AFOSR-89-0290 
Georgia Inst. of Tech., Atlanta. School of Aerospace Engi- 


neering. 
AD-A2S7 851/1/GAR 
AFOSR-89-0304 


Harvard Univ., Cambridge, MA. Div. of Applied Sciences. 
AD-A237 794/3/GAR 159,517 


AFOSR-89-0439 


Rensselaer Polytechnic Inst., Troy, NY. Dept. of Chemistry. 
AD-A237 753/9/GAR 159,199 


AFOSR-89-0494 
Minnesota Univ., Minneapolis. Dept. of Electrical Engineer- 


ing. 
AD-A237 798/4/GAR 160,246 
AFOSR-90-0166 


Joint Inst. for Lab. Astrophysics, Boulder, CO. 
AD-A237 795/0/GAR 


AFOSR-90-0205 


Ilinois Univ. at Urbana-Champaign. 
AD-A237 788/5/GAR 


AFOSR-90-0221 


New York Univ., NY. Neuromagnetism Lab. 
AD-A237 846/1/GAR 


AFOSR-90-0240 


NOF 


159,366 


159,367 


160,282 


160,241 


157,765 


158,367 


160,245 


159,516 


159,453 





, IL. Coll. of Arts and Sci- 
159,431 


Univ., E 


ences. 
AD-A237 849/5/GAR 
AFOSR-90-0318 


Kansas State Univ., Manhattan. Dept. of Physics. 
AD-A237 792/7/GAR 
AFOSR-90-0371 
Ohio State Univ. R 
AD-A237 787/7/GAR 
AHCPR-282-88-0030 


160,243 





159,593 


DE91013575/GAR 
AI79-87BP35261 


Fish and Wildlife Service, 
DE91013706/GAR 


AI79-88BP92430 


Portland, OR. 


Fish and Wildlife Service, Portland, OR. 
DE91013706/GAR 
AID/PDC-0095-Z-00-9053-00 


ee Inst. for International Development, Cambridge, 
Assistance on Economic Reform Project. 
pas1.219642 GAR 


158, 184 
AM06-70RL02225 
Battelle Pacific Northwest Labs., Richland, WA. 
DE91014283/GAR 
A 
Fluor Daniel, inc., Irvine, CA. 
DE91013427/GAR 


AM79-87BP35738 


159,922 


Ecotope, Inc., Seattle, WA. 
DE91013426/GAR 
AP79-90BP 10722 

Fish Factory, Davis, 

DE91013463/GAR 
ARPA ORDER-7526 

New Mexico Univ., Albuquerque. Center for High Technolo- 

Materials. 

Rbiazs? 663/0/GAR 158,668 

ARPA ORDER-7549 


157,857 


Texas Instruments, Inc., Dallas. 
AD-A237 412/2/GAR 
AS05-76ER04449 


— National Lab., IL. 
'91013854/GAR 


BI79-87BP36136 


Montana Dept. of Fish, Wildlife and Parks, Helena. 
DE91013506/GAR 


BI79-88BP92758 


Oregon State Univ., Corvallis. Forest Research Lab. 
DE91013290/GAR 


BI79-89BP94047 


North Carolina ae 
Greensboro. Electrical E 
DED Toraera/GAR 


BMFT KWA 5502 
Bundesanstalt fuer Geowissenschaften und Rohstoffe, 
F.R.). 
, 159,993 


Hanover (Germany, 
TIB/A91-00987/GAR 
TIB/A91-00988/GAR 159,994 


BMFT KWAS505 


Dornier-Sys' esaen. RRS Coe, F.R.). 
TIB/A91-00989/GAR 159,995 


BMFT NT 2824 
Stuttgart Univ. (Germany, F.R.). Inst. fuer Netwerk und Sys- 
TIB/A91-00931/GAR 158,701 
BMFT TV 8511 


159,921 


158,792 


Technical State Univ., 
. ° 158,678 


Asea Brown Boveri A.G., Mannheim (Germany, F.R.). 
TIB/B91-01013/GAR 


BMFT 01VQ8714 
Gesamthochschule Essen (Germany, F.R.). Inst. fuer Um- 


lechnik 
158,904 


160,671 


weiltverfahrenst 
TIB/A91-01002/GAR 
BMFT cawesea2 
Universtast der Gund ae Be a 
many, F.R.). Inst. fuer Wasserwessen. 
TIB/A91-01001/GAR 


BMFT 030110 
Technische Hochschule Darmstadt (Germany, F.R.). Inst. 
fuer Chemische Technologie. 

TIB/A91-01004/GAR 158,237 

BMFT 03M9003 





g (Ger- 
159,076 


Datei, Herhatt 


Ottobrunn 





= Center Health Policy and Planning, Inc., Washington, 


PB91-175927/GAR 159,196 
Al01-79EV10220 


National Center for Atmospheric Research, Boulder, CO. 
DE91013882/GAR 158,019 


DE91013883/GAR 158,020 

DE91013886/GAR 158,021 
Al21-88MC25200 

Geological Survey, Cheyenne, WY. Water Resources Div. 

DE91002047/GAR 159,052 
Al79-85BP20733 

National Marine Fisheries Service, Portland, OR. Environ- 

mental and Technical Services Div. 

DE91013573/GAR 157,858 
AI79-86BP61748 

Public Utility District No. 1 of Chelan County, Wenatchee, 

WA. Power Operations Dept. 


e m.b.H., 
Germany, F.R.). 
{iS7AS1 60904 /GAR 
BMFT 06DA102! 
Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt 


(Germany, F.R.). 
(15/891-60990/GAR 160,518 
BMFT 13AS0057 
Technische Univ. Berlin (G 
Elektrotechnik. 
TIB/A91-01000/GAR 
— 13N5544 
raunhofer-inst. fuer 
FIBvAg7-00020/GAR 
BMFT 50QV534 
Ruhr Univ., Bochum (Germany, F.R.). Inst. fuer Experimen- 


tal 
TIB/B91-01018/GAR 159,294 


November 1, 1991 CG-3 


159,146 


ich 19 - 





158,214 





nik, Aachen (G 


y, F.R.). 
160,192 





BMFT 50RS8704 


MBB/ERNO G.m.b.H., Bremen (Germany, F.R.). 
TIB/A91-00952/GAR 


TIB/A91-00953/GAR 
BMFT 054D051P 
Elektronen-Synchrotron, 


F.R.). 
TIB/B91-01020/GAR 
BMFT 054ER11P 
rT ggmeed Elektronen-Synchrotron, 
TIB/B91-01020/GAR 
BMFT O54HH92P 
Deutsches Elektr: 
F.R.). 
TIB/B91-01024/GAR 
TIB/B91-01025/GAR 
TIB/B91-01027/GAR 
TIB/B91-01034/GAR 
BMFT 0318915A 
oe (Germany, F.R.). Inst. fuer Chemische Ver- 
TIB/A91-01003/GAR 159,077 
BMFT 0339061B 
pace eh ae (Germany, F.R.). Lehrstuhl fuer Waldwach- 
TIB/A91-00993/GAR 159,842 
BMFT 1063211 
. | Univ. Sunew. F.R.). Inst. fuer Physikalische 
TIB/A91-00923/GAR 158,314 


BMFT 1500749 
Staatliche i 


160,640 
160,641 


Hamburg (Germany, 
160,521 


Hamburg (Germany, 
160,521 





Hamburg (Germany, 
160,525 
160,526 
160,528 
160,531 





FA) ialp It, Stuttgart (Germany, 
TIB/B91-01011/GAR 160,019 
BMFT 1500765 

Staatliche Materiaip Stuttgart (Germany, 


F.R.). 
TIB/B91-01014/GAR 159,293 
BMU ST.SCH.952 


ee ig fuer Umwelt, Naturschutz und Reaktor- 
sicherheit, Bonn bes ermany, F.R.). 
TIB/B91-01009/ 


CA42446 


Brookhaven National Lab., Upton, NY. 
DE91013806/GAR 


CWI-59-0922 


Mathematisch Centrum, A dam (Netherlands) 
N91-25729/5/GAR 


159,334 
DA PROJ. 1L1-62099-AH-76 
National Aeronautics and spon Administration, Cleveland, 
OH. Lewis Research Center 
N91-25412/8/GAR 
DA PROJ. 1L1-62209-A-47A 


National Aeronautics and Seese Administration, Cleveland, 
jesearch Center. 
157,813 





158,954 


159,407 





157,814 


OH. Lewis Ri 

N91-25411/0/GAR 
DA PROJ. 1L1-62211-A-47A 

National Aeronautics and Space Administration, Cleveland, 

OH. Lewis Research ter. 

N91-25395/5/GAR 157,812 
DAAA21-88-D-0021 


Southwest Research Inst., San Antonio, TX. 
AD-A237 511/1/GAR 


DAAB07-88-C-F205 


Rockwell International, Anaheim, CA. 


AD-A237 106/0/GAR 


DAAE07-89-C-R085 
General mics Corp., Warren, MI. Land Systems Div. 
AD A237 OIi/B/GAR “i 160, 
DAAK70-88-D-0015 


Wackenhut Applied Technologies Center, Fairfax, VA. 
AD-A237 655/6/GAR - 


DAALO02-89-C-0081 


Mathematical Technologies, Inc., Providence, Ri. 
AD-A237 544/2/GAR 


DAAL03-86-D-0001 


Battelle Columbus Labs., Research Triangle Park, NC. 
AD-A237 243/1/GAR 159,820 


AD-A237 800/8/GAR 159,734 


New Mexico State Univ., Las Cruces. Dept. of Physics. 
AD-A237 802/4/GAR 60,294 


DACA39-87-M-0674 


Texas A and M Research Foundation, College Station. 
AD-A237 372/8/GAR 159,783 


DACA76-90-C-0013 


158,210 
158,640 
159,817 


158,616 


Vexcell ee Boulder, CO 

AD-A237 105/2/GAR 
DACA88-88-M-0663 

Iinois Univ. at Urbana-Champaign. 


CG-4 VOL. 91, No. 21 


159,834 


CONTRACT/GRANT NUMBER INDEX 


AD-A237 091/4/GAR 
ye ct 


man Associates, Inc., Silver Spring, MD. 
AALS? 804/0/GAR 


ye orem 


AD Aes ea/s/GaR 


DAJA45-87-C-0015 


Grenoble-1 Univ. (France). Inst. de Mecanique. 
AD-A237 801/6/GAR 


DAJA45-88-C-0024 


Reading Univ. (England). 
AD-A2S7 540/0/GAR 


DAMD17-84-C-4015 
Johns Hopkins Univ., Baltimore, MD. 
AD-A237 090/6 
DAMD17-85-C-5273 
Kansas Univ. Medical Center, Kansas City. Dept. of Bio- 
chemistry. 
AD-A237 448/6/GAR 
DAMD17-86-C-6029 


Baylor Coll. of Medicine, Houston, TX. 
AD-A237 254/8/GAR 


AD-A237 533/5/GAR 159,620 
AD-A237 534/3/GAR 159,621 


Baylor Coll. of Medicine, Houston, TX. Dept. of — 

AD-A237 302/5/GAR 59,616 
DAMD17-86-C-6034 

Georgetown Univ., Washington, DC. Dept. of Pharmacolo- 


25-0237 160/7/GAR 159,584 
DAMD17-86-C-6063 
Minnesota Univ.-Duluth. 
AD-A237 591/3/GAR 
DAMD17-86-C-6144 
New Mexico Univ., Albuquerque. 
AD-A237 343/9/GAR 
DAMD17-86-C-6243 
Temple Univ., Philadelphia, PA. School of Medicine. 
AD-A237 124/3/GAR 
DAMD17-87-C-7101 
Johns Mey Univ., Baltimore, MD. 
AD-A2 159,393 
isaepadesieticiess 
Massachusetts Univ., Amherst. 
AD-A237 253/0/GAR 
pf eeg gl 
lew York Univ. Medical Center, NY. 
ABADS 699/4 159,505 


New York Univ. Medical Center, NY. Dept. of Medical and 
Molecular Parasitology. 

AD-A237 230/8/GA 159,497 
159,498 


AD-A237 231/6/GAR 
DAMD17-87-G-7001 


Vanderbilt Univ., Nashville, TN. 
AD-A237 485/8/GAR 


DAMD17-87-G-7005 


Yale Univ., New Haven, CT. School of Medicine. 
AD-A237 877/6/GAR 


DAMD17-88-C-8012 


158,702 


159,751 


160,132 
158,083 


159,393 


159,468 


159,615 


159,592 


159,493 


159,499 


160,540 
159,471 


Thermedics, Woburn, MA. 
AD-A237 145/8/GAR 
DAMD17-88-C-8125 


Washington Univ., Seattle. Dept. of Electrical Engineering. 
AD-A237 328/0/GAR 159,397 


DAMD17-88-G-9498 


Kenya Medical Research Inst., Nairobi. 
AD-A237 537/6 


DAMD17-88-H-8008 


Brasilia Univ. (Brazil). 
AD-A237 661/4/GAR 


DAMD17-89-C-9022 


_- Univ., Ann Arbor. Dept. of Pharmacology. 
37 226/6 


AD-A237 700/0 
DAMD17-89-C-9033 


Purdue Research Foundation, Lafayette, IN. 
AD-A237 879/2/GAR 


DAMD17-89-C-9037 


Alabama Univ. in Birmingham. 
AD-A237 227/4 


AD-A237 315/7 
DAMD17-89-C-9148 
ous Research Faculty and Facility, Inc., 
AD-A237 119/3/GAR 
DAMD17-89-Z-9022 
North Carolina Univ. at Chapel Hill. 


158,129 


159,541 


159,542 


159,419 
159,430 


159,508 


159,496 
159,500 


ljamsville, 
159,492 


AD-A237 161/5/GAR 
DAMD17-89-Z-9038 

Karolinska Inst., Stockholm (Sweden). 

AD-A237 815/6/GAR 
DAMD17-90-C-0084 

Univax Corp., Rockville, MD. 

AD-A237 491/6/GAR 
DAMD17-90-Z-0023 


Pennwalt Corp., Philadelphia, PA. 
AD-A237 404/9/GAR 


DAMD17-90-Z-0028 


Medical Coll. of Georgia Shock Society, Augusta. 
AD-A237 300/9/GAR 


DARPA ORDER-6155 
Pittsburgh Univ., PA. Dept. of Materials Science and Engi- 


AD-A237 535/0/GAR 159,266 
DASG60-90-C-0092 
TRW Defense Syst 
velopment Div. 
AD-A237 409/8/GAR 
DCA-89RD-62-15-00-22-003 


Geomet Technologies, Inc., Germantown, MD. 
PB91-219568/GA 


DCA100-90-C-0031 


Synetics Corp., Wakefield, MA. 
AD-A237 381/9/GAR 


AD-A237 382/7/GAR 

AD-A237 383/5/GAR 
DE-AC02-76ER03064. 

Deutsches Elektronen-Synchrotron, Hamburg (Germany, 


F.R.). 
TIB/B91-01021/GAR 160,522 
DE-AC03-76SF00098 


Lawrence Berkeley Lab., CA. 
PB91-218156/GAI 


yp he mana 7 


Naval Research Lab., Washington, DC. 
AD-A237 428/8/GAR 


DE-FG02-85ER 13396 
Carnegie-Mellon Univ., Pittsburgh, PA. Management Sci- 
ences Research Group. 
AD-A237 241/5/GAR 159,315 
DHHS-ADM-28 1-89-0006 
Rockville, MD. 


159,456 


159,404 


159,461 


159,503 


159,569 


AL. System De- 
159,154 





Group, Huntsvill 


158,947 


159,609 
159,610 
159,611 


160,689 


160,290 





ROW Sci , Inc., 
PB91-219675/GAR 
DHHS-89MF00933901D 


Veterans Administration Medical Center, Minneapolis, MN. 
PB91-219808/GAR 158,098 


Di-14-08-0001-G-1287 

Cornell Univ., Ithaca, NY. School of Civil and Environmental 

Engineering. 

PB91-223636/GAR 159,068 
DI-14-08-001-G1317 

Nebraska Univ.-Lincoin. Dept. of Biological Systems Engi- 

come. 

PB91-223669/GAR 159,877 
Di-14-08-0001-G 1484 

North cmap nny ee at aaa Hill. Dept. of Environmental 


Sciences and Engineeri 
PB91-223651/GAR 159,069 
DI-14-08-0001-G1556 


Georgia Inst. of Tech., Atlanta. Water Resources Research 


inst. 
PB91-223602/GAR 159,876 
pe 4-08-0001-G1563 


ansas Water Resources Research Inst., Manhattan. 
peor -223610/GAR 159,067 


DI-14-08-0001-G1580 


North Carolina Water Resources Research Inst., Raleigh. 
PB91-223628/GAR 159,931 


DI-14-12-0001-30336 


Technical Resources, Inc., Rockville, MD. 
PB91-215111/GAR 


PB91-215129/GAR 

PB91-215137/GAR 

PB91-215145/GAR 

PB91-215152/GAR 
DI-14-12-0001-30398 

National Marine Fisheries Service, Pascagoula, MS. Missis- 

sippi Labs. 

PB91-217927/GAR 160,048 
DL-G-99-6-0705-75-079-02 

American Society for Training and Development, Alexan- 

Past -219527/GAR 158,178 
DL-99-8-2224-75-078-01 


CSR, Inc., Washington, DC. 
PB91-219535/GA 


158,097 


160,043 
160,044 
160,045 
160,046 
160,047 


158,081 





DL-99-8-3229-75-079-01 


Berkeley Planning Associates, Inc., Oakland, CA. 
PB91-219543/G R 


DMS-900024P 
New York Univ., NY. Courant Inst. of Mathematical Sci- 


ences. 
DE91014731/GAR 157,769 
DNA001-86-C-0024 


Science Applications International Corp., Alexandria, VA. 
AD-A237 351/2/GAR 159,811 


DNA001-86-C-0192 


Fred Hutchinson 
AD-A237 256/3/GAR 


DNA001-88-C-0046 


157,737 


Research Center, Seattle, WA. 
159,558 


R and D Associates, Los Angeles, CA. 
AO-A237 673/9/GAR 


DNA001-88-C-0125 


Hm ace me zur Foerderung der A len 


Forschung e.V., Frei im Breisgau aeneany, -R.). 
AD-A237 a57/6/ GAR “te ' 69.812 


DTFA-01-84-2-02038 
Cold Regions R 
NH. as 
AD-A237 441/1/GAR 

DTFA01-88-Y-01026 


Executive Resource Associates, Inc., Arlington, VA. 
PB91-196956/GAR 


DTFH61-84-Y-30029 


G | Survey, Reston, VA. Water Resources Div. 
PB91-218420/GAR 158,355 


DTFH61-86-C-00036 


Pittsburgh Univ., PA. Dept. of Civil Engineeri 
PB91-223685/GAR ~~ = 


PB91-223693/GAR 
PB91-223701/GAR 
DTFH61-88-C-00101 


Ensoft, Inc., Austin, TX. 
PB91-218552/GAR 


DTFH61-88-P-00252 


Tennessee Univ., Knoxville. Transportation Center. 
PB91-218289/GAR 


DTFH61-91-Z-00002 


Advanced Technology and Research, Inc., Laurel, MD. 
PB91-201509/GAR 160,679 


DTFH71-80-C-00034 


Pennsylvania Dept. of Transportation, Harrisburg. Bureau of 


ridge and Roadway Technology. 
PB91-216036/GAR 158,351 


DTFR-53-89-X-00018 


pros Inst. of Standards and pied (MSEL), Boul- 
der, CO. Materials Reliability Div. 

PB91-222653/GAR 160,669 

160,670 


PB91-222661/GAR 
DTNH22-87-C-07103 
North Gaee Univ. at Chapel Hill. Highway Safety Re- 


search Cent 

PBO1-223453/GAR 160,710 

PB91-223479/GAR 160,712 
DTNH22-87-R-05090 

North Carolina Univ. at Chapel Hill. Highway Safety Re- 

search Center. — ° 

PB91-218602/GAR 158,069 
DTNH22-88-Z-05037 

a 4 Traffic Safety Management and Research, 


y, N 
PBOT S18032/GAR 160,687 
DTOS88-G-0001 
por song Inst. of Tech., Cambridge. Center for Trans- 


portation 
PB91-225011/GAR 160,726 


Massachusetts Univ., Amherst. Dept. of Civil Engineeri 
PB91-224451/GAR ™ 160.725 


DTOS88-G-0010 


TransNow, Seattle, WA. 
PB91-198655/GAR 


PB91-198663/GAR 
DTRS57-83-C-00047 
—_, Carolina Univ. at Chapel Hill. Highway Safety Re- 


search Center. 
PB91-21 8453/GAR 160,696 
DTRS57-88-P-82668 


Transportation Systems Center, Cambridge, MA. 
PB91 218230/GAR 
EAEC Fl 1W/0222/D(AM) 
Forschungszentrum Juelich i m.b.H. (Germany, F.R.). Inst. 
fuer Chemische Technol 
TIB/B91-01045/GAR 159,996 
EN3F-0014-NL(GDF) 


Technische Hogeschool Delft (Netherlands). Faculty of 
Chemical Technology and Materials Science. 


158,647 


h and E 





gi ing Lab., Hanover, 
158,337 


160,653 


158,359 
158,360 
158,361 


158,356 


160,732 


160,740 
160,741 


160,690 


CONTRACT/GRANT NUMBER INDEX 


N91-25255/1/GAR 
pein 1-3853-02-1 


158,856 


National Governors’ Association, Washington, DC. 
PB91-219105/GAR 


EPA-R-814169-01-0 


Research Triangle Inst., Research Triangle Park, NC. 
PB91-226365/GAR 158,897 


EPA-68-01-7365 


158,915 


Computer Sciences Corp., Research Triangle Park, NC. 
PB91-223362/GAR 158,891 
EPA-68-02-3633 


Energy and Environmental Research Corp., Irvine, CA. 
PB91-223347/GAR 158,889 


EPA-68-02-4247 
Massachusetts Inst. of Tech., Cambridge. Dept. of Chemi- 


Poor 2805410 GAR 158,890 
EPA-68-02-4280 


ABB Combustion Engineering, Windsor, CT. 

PB91-223164/GAR 

EPA-68-02-4392 
Radian Corp., Austin, TX. 
PB91-222059/GAR 

EPA-68-02-4442 


158,876 


158,871 





Southern Ri h Inst. , AL. 
PB91-223131/GAR 


EPA-68-02-4462 
Entropy Environmentalists, Inc., Research Triangle Park, 


PB91-219113/GAR 
pre sig 


158,873 


158,867 


Arizona Tucson. Dept. of Chemical ey . 
PB91 323248/GAR 58,884 


EPA-68-03-3249 
papenes Engineering and Sciences Co., Inc., Las Vegas, 


PB91-218016/GAR 159,086 

Fg gineering and Sci Inc., Las Vegas, 

NV. Envi IP 

PB91-218974/GAR 159,087 
EPA-68-C0-0069 


Miller (Wade) Associates, Inc., Arlington, VA. 
PB91-225698/GAR 


EPA-68-C8-0011 


Ac 





ces Co., 
2. 





158,951 


Pacific Environmental Services, Inc., Durham, NC. 
PB91-223180/GAR 

PB91-223198/GAR 
EPA-68-C8-003303-3279 


Life Systems, Inc., Cleveland, OH. 
PB91-225565/GAR 


PB91-225631/GAR 
EPA-68-C9-0038 

Acurex Corp., Jefferson, 

PB91-223388/GAR 

PB91-223396/GAR 
EPA-68-D0-0141 

Acurex Corp., Research Triangle Park, NC. 

PB91-222034/GAR 

PB91-223255/GAR 

PB91-223297/GAR 
oe oe 

> wate 


Cent Economi 
PBS AE "000589) GAR 
EPA-68-D9-0054 


Radian Corp., Research Triangle Park, NC. 
PB91-223230/GAR 


EPA-68-D9-0166 


Geomet Technol 
PB91-219568/GA! 


EPA-68-D9-0168 


Pechan (E.H.) and Associates, Inc., Durham, NC. 
PB91-223149/GAR 


PB91-223206/GAR 
PB91-223271/GAR 
EPA-68-D9-0173 


Alliance beep ae Corp., Chapel Hill, NC. 
PB91-216325/GAI 


PB91-219550/GAR 

PB91-223214/GAR 

PB91-226415/GAR 
EPA-68-D-10009 


Research Triangle Inst., Research Triangle Park, NC. 
PB91-213553/GAR 


EPA-68-D0-0020 


JT and A, Inc., Washington, DC. 
PB91-224303/GAR 


ETA-C-99-8-4701-75-065-01 
Bell (James) and Associates, Inc., Arlington, VA. 


158,878 
158,879 


159,095 
158,918 


AR. 
158,892 


158,893 


158,870 
158,885 
158,796 


Research Triangle Park, NC. 
ch. 
158,872 


158,883 


, Inc., Germantown, MD. 
158,947 


158,874 
158,880 
158,887 


158,861 
158,869 
158,881 
158,898 


158,859 


158,894 


PB91-219519/GAR 
ETA-99-8-467 1-75-010-04 
- School Redirection, Brooklyn, NY. 
91-219501/GAR 
F04611-87-C-0072 
L’Garde, Inc., Tustin, CA. 
AD-A237 390/0/GAR 


F04611-89-C-0023 


Veritay Lym Inc., East Amherst, NY. 
AD-A237 853/7/ 
FOCtOt-ES-6-4880 


158,072 


158,824 


158,379 





Corp., El Seg , CA. Engineering Group. 
AD ASS? 144/1 GAR 158,486 
F11624-88-D-0001 
International Corp., O’Fallon, IL. 
159,673 


159,675 
159,676 
159,677 
159,731 
159,732 
159,737 


Science Applications 

AD-A237 304/1/GAR 
AD-A237 318/1/GAR 
AD-A237 319/9/GAR 
AD-A237 320/7/GAR 
AD-A237 715/8/GAR 
AD-A237 752/1/GAR 
AD-A237 876/8/GAR 

F19628-86-C-0102 


PhotoMetrics, Inc., Lexington, MA. 
AD-A237 842/0/ O/GAR 


F19628-86-K-0009 
Massachusetts Inst. of Tech., Cambridge. 
AD-A237 736/4/GAR 

F19628-87-C-0130 
Spectral Sciences, Inc, Burlington, MA. 
AD-A237 089/8/GAR 

F19628-88-C-0038 

Inc., Lexi , MA. 
Snes SIS/4/GaR 

F19628-89-0001-5420 
MITRE Corp., Bedford, MA. 

AD-A237 470/0/GAR 

F19628-89-C-0040 


Mission Research Corp., Santa Barbara, CA. 
AD-A237 536/8/GAR 


F19628-90-C-0002 


Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
AD-A237 819/8 158,061 


AD-A237 820/6 158,469 

AD-A237 821/4 158,705 

AD-A237 869/3 158,654 
F19628-90-C-0003 

Carnegie-Mellon Univ., Pittsburgh, PA. Software Engineer- 

AB-A237 810/7/GAR 158,506 
ie sa sata 


159,708 


158,652 


157,990 


Boston Univ. 

AD-A237 aasGAR 
F30602-88-C-0052 

General Electric Co., Syracuse, NY. 

AD-A237 352/0/GAR 
F30602-88-C-0142 


SRI International, Menlo Park, CA. 
AD-A237 498/1/GAR 


F30602-88-D-0026 
Calspan UB Research Center, Buffalo, NY. 
AD-A237 573/1/GAR 
F30602-88-D-0027 
Syracuse Univ., NY. Dept. of Electrical and Computer Engi- 
AD-A237 885/9/GAR 160,172 
F33600-88-D-0567 


McDonnell Douglas 
AD-A237 067/4/GAR 


AD-A237 068/2/GAR 
AD-A237 069/0/GAR 
AD-A237 070/8/GAR 
AD-A237 071/6/GAR 
AD-A237 072/4/GAR 
AD-A237 073/2/GAR 
AD-A237 074/0/GAR 
AD-A237 083/1/GAR 
AD-A237 084/9/GAR 
AD-A237 094/8/GAR 
AD-A237 095/5/GAR 
AD-A237 096/3/GAR 
AD-A237 097/1/GAR 
AD-A237 103/7/GAR 
AD-A237 109/4/GAR 


November 1, 1991 


158,686 
158,625 


158,499 


Missile Systems Co., St. Louis, MO. 
159,626 


159,627 
159,628 
159,629 
159,630 
159,631 
159,632 
159,633 
159,636 
159,637 
159,638 
159,639 
159,640 
159,641 
159,951 
159,645 


CG-5 





AD-A237 110/2/GAR 
AD-A237 111/0/GAR 
AD-A237 112/8/GAR 
AD-A237 113/6/GAR 
AD-A237 153/2 
AD-A237 154/0 
AD-A237 155/7 
AD-A237 158/1/GAR 
AD-A237 165/6/GAR 
AD-A237 170/6/GAR 
AD-A237 274/6/GAR 
AD-A237 275/3/GAR 
AD-A237 276/1/GAR 
AD-A237 394/2/GAR 
AD-A237 395/9/GAR 
AD-A237 396/7/GAR 
AD-A237 397/5/GAR 
AD-A237 398/3/GAR 
AD-A237 399/1/GAR 
AD-A237 400/7/GAR 
AD-A237 401/5/GAR 
AD-A237 402/3/GAR 
AD-A237 403/1/GAR 
AD-A237 442/9/GAR 
AD-A237 443/7/GAR 
AD-A237 444/5/GAR 
AD-A237 445/2/GAR 
AD-A237 446/0/GAR 
AD-A237 526/9 
AD-A237 541/8 
AD-A237 542/6 
AD-A237 543/4 
AD-A237 552/5 
AD-A237 553/3 
AD-A237 561/6 
F33600-88-K-0567 


McDonnell Douglas Missile Systems Co., St. Louis, MO. 
AD-A237 164/9/GAR 159,657 


F33615-85-C-5122 
Pratt and Whitney, West Palm Beach, FL. Government 
Products Div. 
AD-A237 280/3/GAR 
AD-A237 281/1/GAR 
a en 


159,646 
159,647 
159,648 
159,649 
159,652 
159,653 
159,654 
159,655 
159,658 
159,659 
159,669 
159,670 
159,671 
159,687 
159,688 
159,689 
159,690 
159,691 
159,692 
159,693 
159,694 
159,695 
159,696 
159,703 
159,704 
159,705 
159,706 
159,707 
159,714 
159,717 
159,718 
159,719 
159,720 
159,721 
159,722 


159,152 
159,153 


inited Ti yo oe Research Center, East —— CT. 
AD-ADST 569/9/GAR 58,387 


F33615-86-C-5037 


Pratt and Whitney Aircraft Gi West Paim Beach, FL. 
AD-A237 064/1/GAR — 158,385 


F33615-86-C-5038 


, Pittsburgh, PA. Robotics Inst. 
159,187 


Carnegie-Mellon U: 
AD-A237 260/5/ GAR” 
F336 15-87-C-3604 


McDonnell Douglas Missile tems Co., St. Louis, MO. 
AD-A237 817/2/GAR - 159,832 
F336 15-87-C-5204 


Industrial Quality, Inc., Gaithersburg, MD. 
AD-A237 330/6/GAR 


F33615-87-D-0627 
Worcester Polytechnic Inst., MA. Dept. of Chemical Engi- 
AD-A2D47 513/7 158,276 
a 


159,175 


Mei Associates, , Lexington, MA. 
AD-A237 288/5/ GAR 


F336 15-88-C-0004 
Systems Exploration, Inc., Dayton, OH. 
AD ASS? 244/9/GAR 2 

F336 15-88-C-5448 
pow Ba and Sons, Inc., New York. 
AD-A237 554/1 


158,058 
159,666 


159,425 
F336 15-88-C-5478 


ous Corp., San Jose, CA. 
AD-A237 423/9/GAR 


F336 15-90-C-2066 


159,217 


Itac, Grand Junction, CO. 
AD-A237 667/1/GAR 
F336 15-90-C-2068 


158,389 


Physical Sciences, Inc., Andover, MA. 
AD-A237 Ser GAR 


F41608-89-C-1458 


158,760 


Sundstrand P. lems, San Diego, CA. 
AD-A237 eSar GAR 


CG-6 VOL. 91, No. 21 


159,270 


CONTRACT/GRANT NUMBER INDEX 


F41689-85-D-0010 


Science ications International Corp., McLean, VA. 
AD-A237 515/2/GAR 159,531 


AD-A237 516/0/GAR 159,532 
AD-A237 517/8/GAR 159,533 
AD-A237 518/6/GAR 159,534 
AD-A237 519/4/GAR 159,535 
AD-A237 520/2/GAR 159,536 
AD-A237 521/0/GAR 159,537 
AD-A237 522/8/GAR 159,538 
AD-A237 523/6/GAR 159,539 
AD-A237 524/4/GAR 159,540 
F49620-86-C-0008 


RAND Corp., Santa Monica, CA. 
AD-A237 610/1/GAR 


AD-A237 693/7/GAR 
F49620-87-C-0106 


Massachusetts Inst. of Tech., Cambridge. 
AD-A237 456/9/GAR 


F49620-88-C-0013 
Pittsburgh Univ., PA. Dept. of Materials Science and Engi- 


AD-ADS7 535/0/GAR 159,266 
F49620-89-C-0009 


tallume, Menio Park, CA. 
A237 793/5/GAR 


F49620-89-C-0114 
illinois Univ. at Chicago Circle. Dept. of Mechanical Engi- 


AD-AZS 
AD-A237 857/8/GAR 159,178 
F49620-90-C-0060 


Terra Tek, Inc., Salt Lake City, UT. 
AD-A237 708/3/GAR 


Yr note 


159,791 
159,799 


160,231 


160,244 


158,345 


Laser Photo: Technology, Inc., Amherst, NY. 
AD-A237 716/6/GAR 


F49620-91-C-0003 


RAND Corp., Santa Monica, CA. 
AD-A237 694/5/GAR 


FA9620-91-C-0003 


RAND Corp., Santa Monica, CA. 
AD-A237 633/3/GAR 


FC03-85DP40200 


Rochester Univ., NY. Lab. for Laser Energetics. 
DE91013164/GAR 


FC07-881D 12708 
ee State Univ., University Park. Dept. of Mechan- 


SEo1019012/ GAR 158,717 
FC07-891D12875 
Babcock and Wilcox Co., Alliance, OH. Alliance Research 


Center. 

DE91013138/GAR 159,246 

DE91013285/GAR 159,247 
FC21-84MC21136 

New Mexico Petroleum Recovery Research Center, So- 


corro. 

DE91002245/GAR 159,883 
FC22-83FE60149 

National Inst. for Petroleum and Energy Research, Bartles- 


ville, OK. 
DE91014081/GAR 159,886 
FC22-87PC79796 


Energy and Envirc | F h Corp., irvine, CA. 
DE91010536/GAR 158,836 


DE91014184/GAR 158,845 
FC22-90PC89659 
Babcock and Wilcox Co., Alliance, OH. Alliance Research 


Center. 
DE91012854/GAR 
FG01-81ER 10984 


158,225 


160,617 


158,182 


159,952 





158,837 


of Sciences, Washington, DC. 
pe91013461/0aR - 


DE91013482/GAR 
DE91013483/GAR 
FG01-87CE 15318 


E Data Co., Inc., Stonington, CT. 
DE91014374/GAR 


FG01-89CE 15370 


Stark (Walter), Halesite, NY. 
DE91012747/GAR 


FG01-89CE26595 


158,330 
158,331 
158,332 


158,146 


158,791 


Joseph Tech: Corp., Inc., Woodcliff Lake, NJ 
DE91014371/GAI 158,145 
FG01-90CE 15466 


Missouri Univ.-Columbia. Dept. of Civil Engineering. 
DE91014404/GAR 


FG02-781R05106 
pn ney General Services Dept., NM. Resource Man- 
agement Div. 


158,770 


DE91013450/GAR 158,969 
Hennepin County Dept. of Environment and Energy, MN. 

ee Sn R 158,970 
ban Consortium for Technology Initiatives, Washington, 


DC. Energy Task Force. 
DE91013430/GAR 160,672 
DE91013432/GAR 158,811 
DE91013438/GAR 158,812 
DE91013446/GAR 160,673 
DE91013449/GAR 158,968 
DE91013453/GAR 158,139 
FG02-85ER 13388 
Arizona State Univ., Tempe. 
DE91014814/GAR 
FG02-85ER 13416 
State Univ. of New York at Stony Brook. 
DE91014727/GAR 
FG02-85ER 13441 
Brown Univ., Providence, Rl. 
DE91014498/GAR 
goon 
ri Univ.-Rolla. 
BESO 01. 4385/GAR 


FG02-85ER53198 


us in Univ.-Madi 
DE91013636/GAR 
DE91013637/GAR 
FG02-85ER53201 
Wisconsin Univ.-Madison. 
DE91014506/GAR 
FG02-85ER53212 
Wisconsin Univ.-Madison. 
DE91013638/GAR 
FG02-86ER 13505 
New York State Coll. of Agriculture and Life Sciences, 


Ithaca. Dept. of Plant Pathol 
DE91014386/GAR sat 159,474 


FG02-86ER45262 
Nebraska Univ.-Lincoin. Dept. of Physics. 

DE91013856/GAR 

FG02-86ER45269 
Lehigh Univ., Bethlehem, PA. 
DE91014126/GAR 

FG02-86ER53218 
Wisconsin Univ.-Madison. Center for Plasma Theory and 


Com 
Beoro1gaa4 3344/GAR 160,197 
FG02-86ER53236 
—- Space and El 
le Research Center. 
eot01 4401/GAR 
FG02-86ER60485 
Atmospheric and Environmental Research, Inc., Cambridge, 


MA. 

DE91014734/GAR 158,023 
FG02-87ER40317 

State Univ. of New York at Stony Brook. Dept. of Earth and 


ice es. 
Bee1014604/GAR 157,940 

FG02-87ER45295 
py evwareh Univ., Philadelphia. Dept. of Materials Science 


eo 1Oraste/Gh 
Deg T4516/ AR 159,283 


FG02-87ER45301 
Polytechnic Univ., Brooklyn, NY. Dept. of Physics. 
DE91014515/GAR 
FG02-87ER53244 
Colorado Univ. at Boulder. 
DE91014304/GAR 
FG02-87ER60561 
Michi Univ., Ann Arbor. School of Medicine. 
DE91013855/GAR 
yp ong 
Harvard U: Cambridge, MA. 
DE91013887/GAR 
FG02-88DP48058 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
beprorzat 8/GAR 157,740 
a nen eg 
Cornell Univ., Ithaca, NY. 
Beg1013856/GAN 
FG02-88ER25053 
New York Univ., NY. Courant Inst. of Mathematical Sci- 


ences. 
DE91014731/GAR 157,769 


FG02-88ER45373 


Notre Dame Univ., IN. Dept. of Physics. 
DE91013857/GAR 


159,475 


159,845 





160,198 
160,199 


160,450 


160,200 


159,252 


158,301 








, NJ. Cor- 
160,210 


Corp., Princet 





60,261 


160,202 


159,410 


159,436 


159,435 


160,255 





FG02-88ER60631 
Columbia Univ., New York. Center for Radiological Re- 
search. 
DE91012883/GAR 
FG02-89ER 14043 


Johns Hopkins Univ., Baltimore, MD. 
DE91013646/GAR 


FG02-89ER 14077 


159,560 


160,136 


Colorado Univ. at Boulder. 
DE91013016/GAR 
FG02-89ER45402 


Missouri Univ.-Columbia. it. of Physics and Astronom 
DE91014382/GAR - 160,257 


FG02-90ER14133 
_ Univ. Research Inst., Salt Lake City. Earth Science 


DE91014815/GAR 
FG03-85ER 13317 


California Univ., Santa Barbara. t. of Chemis: 
DE91012664 /GAR om seal 


FG03-86ER13571 


SRI International, Menlo Park, CA. 


DE91014824/GAR 
FG03-87ER45288 


California Univ., Santa Barbara. 
DE91013642/GAR 


FG03-89ER60913 


California Inst. of Biological Research, La Jolla. 
DE91012894/GAR 


FG05-80ET53088 


Texas Univ. at Austin. Inst. for Fusion Studies. 
DE91014363/GAR 


DE91014365/GAR 
DE91014366/GAR 
DE91014367/GAR 
DE91014368/GAR 
DE91014865/GAR 
FG05-830R21389 


CONEG Policy Research Center, Inc., Washington, DC. 
DE91014532/GAR 158,771 


DE91014533/GAR 158,772 
FG05-86ER 13632 
Louisiana State Univ., Baton Rouge. Dept. of Chemical En- 


Be91013480/ GAR 158,296 


FG05-86ER45233 


Rice Univ., Houston, TX. 
DE91014919/GAR 


FG05-86ER60393 


Louisiana State Univ., Baton Rouge. 
DE91014921/GAR 


FG05-87ER40361 


Joint Inst. for Heavy lon Research, Oak Ridge, TN. 
DE91012954/GAR 


FG05-87ER45306 


Clark Atlanta Univ., GA. Dept. of Chemis’ 
DE91013721/GAR " 


FG05-88ER13859 


Tennessee Univ., Knoxville. Dept. of Chemis’ 
DE91013528/GAR - 


i enema ap 


ee Univ., Charlottesville. Dept. of Computer Science. 
E91014341/GAR 158,510 


DE91014342/GAR 158,511 
frat 4343/GAR 158,512 


irginia Univ., Charlottesville. Inst. for Parallel a. 
be 1014219/GAR 474 


Virginia Univ., Charlottesville. School of ie: - 
Science 


a 158,513 
FG05-88ER40459 


Richmond Univ., VA. Dept. of Physics. 
DE91013719/GAR ” 


FG05-89ER 14090 
pon pe Univ. Baltimore County, Catonsville. Dept. of Elec- 


DE9101 2356/GRR 158,674 
FG05-89ER53295 


Texas Univ. at Austin. Fusion Research Center. 
DE91014357/GAR 


FG05-89ER60774 


Florida State Univ., Tallahassee. 
DE91013769/GAR 


FG05-89ER75498 
Government-Univ.-industry R 
ton, DC. 

DE91013931/GAR 
DE91013934/GAR 
DE91013935/GAR 


159,273 


159,888 


158,292 


158,370 


158,326 


159,433 


160,205 
160,206 
160,207 
160,208 
160,209 
160,212 


160,263 


159,595 


160,297 


158,327 


159,202 


160,348 





157,749 
157,750 
157,751 


CONTRACT/GRANT NUMBER INDEX 


DE91013937/GAR 
DE91013938/GAR 
DE91013939/GAR 
DE91013940/GAR 
DE91013941/GAR 
DE91013958/GAR 
FG06-84ER60251 


Alaska Univ., Fairbanks. Inst. of Arctic Biology. 
DE91014822/GAR 


FG06-88ER40427 


Washington Univ., Seattle. 
DE91013904/GAR 


FG06-88ER45352 


Oregon State Univ., Corvallis. tt. of Physics. 
DE91013906/GAR ei 


ee 


157,752 
157,753 
157,754 
157,755 
157,756 
157,757 


159,864 
160,391 


159,206 


Oregon State , Corvallis. 
Deg i01S000/GAR" 


FG06-90ER54095 
Washington Univ., Seattle. Aerosp 
search ‘am. 
DE91013948/GAR 

ig tego 


lashington Univ., Seattle. Dept. of Applied Mathematics. 
best 014908/GAR 159,476 


FG07-89ER12889 


Pennsylvania State Univ., University Park. 
DE91013740/GAR 


FG07-89ER 12900 
Minois Univ. at Urbana-Champaign. Dept. of Nuclear Engi- 


neering. 
DE91013700/GAR 160,031 
FG08-85NV 10461 
Department of at Carson City, NV. Nevada Nuclear 


Waste Project 
pie 01431 S/GAR 158,938 


ce Concepts, Inc., Carson City, NV. 
Deo 1014311/ Gan 


FG21-89MC26253 


Stanford Univ., CA. Dept. of Petroleum Engineering. 
DE91002244/GAR 


FG22-87PC79910 


Yale Univ., New Haven, CT. Dept. of Chemistry. 
DE91013914/GAR 


DE91013915/GAR 
DE91013916/GAR 
FG22-88PC88900 


Stanford Univ., CA. 
DE91014399/GAR 


FG22-88PC88924 
Western Kentucky Univ., Bowling Green. Center for Coal 


Science. 
DE91013911/GAR 158,762 
FG22-88PC88931 


Cincinnati Univ., OH. Dept. of Chemistry. 
DE91014723/GAR 


FG22-88PC88934 


Pennsylvania State Univ., University Park. 
DE91014185/GAR 


FG22-88PC88942 


Wyoming Univ., Laramie. Dept. of Chemical Engi ing. 
DE91013900/GAR 158,754 


FG22-89PC89771 


Louisville Univ., KY. Dept. of Chemical Engineering. 
DE91013853/GAR 


FG22-89PC89781 


Cincinnati Univ., OH. Dept. of Chemical Engineering. 
DE91014764/GAR 


FG22-89PC89783 


Oregon State . Corvallis. 
DE91014064/GAR 


FG22-89PC89791 


West Virginia Univ., Morgantown. Dept. of Physics. 
DE91014810/GAR 


FG22-90PC90176 


Illinois Dept. of Energy and Natural Resources, Soinoe 
DE91014042/GAR 


DE91014043/GAR 
DE91014045/GAR 
DE91014047/GAR 
DE91014050/GAR 159,438 
DE91014055/GAR 159,239 
ay Univ., Lexington. Center for Applied Energy Re- 
5E91014044/GAR 158,765 


FG22-90PC90301 
Rochester Univ., NY. Dept. of Chemical Engineering. 


159,472 


and E Re- 


159,959 





160,002 


159,987 


159,882 


158,298 
158,299 
158,300 


158,769 


158,777 


158,768 


158,753 


158,851 


158,843 


158,778 


ae 
158,766 
158,767 


MDA903-87-C-0523 


DE91013947/GAR 


GRI-5082-211-0708 


Texas Univ. at Austin. Bureau of Economic Geology. 
PB91 =222075/GAR 


GRI-5086-233-1442 


158,841 


159,907 


Southwest Research Inst., San Antonio, TX. 
PB91-222091/GAR 
GRI-5086-234-1310 
Eclipse, Inc., Rockford, IL. Combustion Div. 
PB91-222554/GAR 
GRI-5086-260-1307 
Texas Univ. at Austin. 
PB91-222117/GAR 
GRI-5086-260-1458 
search Facility. 
PB91-222141/GAR 
GRI-5087-243-1590 


Tecogen, Inc., Waltham, MA. 
PB91-222133/GAR 


GRI-5087-260-1444 


SRI International, Menlo Park, CA. 
PB91-222125/GAR 


GRI-5087-271-1634 


158,397 


159,195 


158,750 


, CA. Combustion Re- 
158,373 





BDM International, inc., McLean, VA. 
PB91-222109/GAR 
GRI-5089-211-1842 

Louisiana State Univ., Baton Rouge. Dept. of Petroleum En- 

B91-222562/GAR 159,909 
GRI-5089-800-1792 


Energy and Environmental Analysis, Inc., Arlington, VA. 
PB91-222083/GAR 159,908 


GRI-5089-800-1876 


158,151 


Energy and Envi Analysis, Inc., Arlington, VA. 
PB91-222547/GAR 158,745 
GRI-5090-222-2000 


SRI International, Menlo Park, CA. 
Pao! -222067/GAR 


par eo 


158,785 


Mathematica P Research, Inc., Washington, DC 
PB91-224881/GA 


PB91-224949/GAR 
HHS-100-86-0045 


158,102 
158,105 








Mathematica yoo 4 Ri h, Inc., Pri 
PB91-224931/GA\ 
pyrene oo 


, Silver Spring, MD. 
158,090 


158,091 


past. S11 76004/GAR 

PB91-175992/GAR 
HHS-100-89-0041 

Child Trends, Inc., Washington, DC. 

PB91-224907/GAR 
HHS-100-898-041 

Child Trends, Inc., Washington, DC. 

PB91-224899/GAR 
1AA-EMW-90-E-3279 

National a of Standards and Technology (BFRL), Gaith- 


PB91-222695/GAR 157,744 
JPL-953618 
Stanford Univ., CA. 
N91-26099/2/GAR 
MBB/ERNO TN-OT211-045-1-88. 
MBB/ERNO G.m.b.H., Bremen (Germany, F.R.). 
TIB/A91-00952/GAR 
MBB/ERNO TN-OT211-045-2/88. 
MBB/ERNO G.m.b.H., Bremen (Germany, F.R.). 
TIB/A91-00953/GAR 
MCJ-009081 


158,104 


158,103 


157,981 


160,640 


160,641 


Medical Center, Denver. School of Nursing. 
159,138 


Colorado Univ. 
PB91 -225128/ Gan 
MCJ-016010-03 


Bureau of Family Health Services, Montgomery, AL. 
PB91-225136/GAR 
MCJ-043861-01-0 


159,101 


Arizona State of Health Services, Phoenix. 
PB91-225169/GAR 159,106 
MCJ-06328 1-03 

iation of California, Sacramento. 


Health Officers 
PB91-225144/GAR 159,102 


MCJ-063891 
East Bay Perinatal Council, Oakland, CA. 
PB91-225508/GAR 

MDA903-87-C-0523 


159,139 


Anacapa Sciences, Inc., Fort Rucker, AL 
AD-A237 500/4/GAR 


November 1, 1991 


159,713 


CG-7 





a. 


Research, Inc., Rockville, MD. 
AD-ADST 322/3/GAR 


AD-A237 407/2/GAR 
AD-A237 408/0/GAR 
AD-A237 530/1/GAR 
AD-A237 531/9/GAR 
MDA903-89-C-0003 


Institute for Defense Analyses, Alexandria, VA. 
AD-A237 258/9/GAR 


MDA-903-90-C-0004 


RAND Corp., Santa Monica, CA. 
AD-A237 130/0/GAR 


AD-A237 212/6/GAR 
AD-A237 283/7/GAR 
AD-A237 608/5/GAR 
AD-A237 637/4/GAR 
MDA903-90-C-0006 


Logistics Management inst., Bethesda, MD. 
AD-A237 636/6/GAR 


MDA903-91-C-0006 


RAND Corp., Santa Monica, CA. 
AD-A237 609/3/GAR 


AD-A237 638/2/GAR 
AD-A237 706/7/GAR 
MDA972-90-C-0045 


Texas Instruments, Inc., Dallas. 
AD-A237 412/2/GAR 


MDA972-90-C-0046 
New tomer Univ., Albuquerque. Center for High Technolo- 
Thazsy es 663/0/GAR 
MIPR-ERCOR274 


159,678 
159,699 
159,700 
159,715 
159,716 


159,790 
159,794 
159,728 


158,687 


158,668 


Army Engineer > po-agapead Experiment Station, Vicksburg, 
MS. Geotechnical Lab. w 


AD-A237 198/7/GAR 
MIPR-FY 1455-88-N065 


158,333 


Oak a. National Lab., 
AD-A237 478/3/GAR 
MIPR-86MM6511 

Uniformed Services Univ. of the Health Sciences, Bethes- 


da, MD. 
AD-A237 252/2/GAR 
MIPR-89-565 


158,220 


159,394 


Naval Research Lab., Washington, DC. 
AD-A237 791/9/GAR 


MPA 8540 00 000. 
eae Materialp It, Stuttgart (Germany, 
TIB/B91-01011/GAR 160,019 
N00014-82-C-0583 


IBM Almaden Research Center, San Jose, CA. 
AD-A237 127/6/GAR 


N00014-83-K-0183 
Purdue Univ., Lafayette, IN. School of Mechanical Engi- 
AD-ADS 
AD-A237 572/3/GAR 157,766 
N00014-84-C-0134 


160,293 





158,248 


Woods Hole ic Institution, MA. 
AD-A237 209/2/GA\ 
N00014-85-C-0001 


160,052 


Woods Hole raphic Institution, MA. 
AD-A237 209/2/GA\ 
per tna 


Boei erospace Co., Seattle, WA. 
AD- ? 214/2/GAR 


N00014-85-G-0242 
Woods Hole O: ic Instituti 


gence Lab. as 
1D-A237 410/6/GAR 
N00014-85-K-0198 


ie-Melion Univ., Pittsburgh, PA. Graduate School of 
industrial Administration. 
AD AZS7 878/4/GAR 159,358 


Carnegie-Melion Univ., Pittsburgh, PA. Management Sci- 
ences Research Group. 
AD-A237 241/5/GAR 


fer hn tr 


inited bopemary Research Center, East Lees i. 
AD-A23? 425/4/GAR 


N00014-86-K-0190 
Pennsylvania State Univ., University Park. Dept. of Chemis- 
AD-A237 335/5/GAR 160,229 
oe 


Brown U Providence, Ri. Div. of Engineering. 
AD-A237 | 473/4/GAR 


N00014-86-K-0710 
Utah Univ., Salt Lake City. Dept. of Physics. 


CG-8 VOL. 91, No. 21 


160,052 


158,464 





1, MA. Deep Submer- 
160,079 


159,315 


159,244 


CONTRACT/GRANT NUMBER INDEX 


AD-A237 884/2/GAR 
N00014-86-K-0768 


Massachusetts Inst. of Tech., Cambridge. 
AD-A237 224/1 


AD-A237 225/8 

AD-A237 287/8/GAR 
AD-A237 288/6/GAR 
AD-A237 289/4/GAR 
AD-A237 290/2/GAR 
AD-A237 291/0/GAR 
AD-A237 331/4/GAR 
AD-A237 332/2/GAR 
AD-A237 333/0/GAR 
AD-A237 334/8/GAR 

N00014-87-D-6028 


160,171 


159,296 
159,297 
158,265 
159,298 
159,299 
158,266 
159,300 
159,241 
159,301 
159,302 
159,303 


Science Applications International Corp., San Diego, CA. 
AD-A237 219/1/GAR 158,634 


N00014-87-G-0111 


Woods Hole Oceanographic Institution, MA. 
AD-A237 238/1 _ 


N00014-87-K-0027 
Illinois Univ. at Chicago Circle. Periodontal Research 


Center. 
AD-A237 613/5/GAR 159,380 
NO0014-87-K-0117 


California Inst. of Tech., Pasadena. 
AD-A237 557/4/GAR 


N00014-87-K-0118 


Brown Univ., Providence, Ri. Div. of Engineering. 
AD-A237 114/4/GAR 


N00014-87-K-0176 


California Univ., San | 
chanics and Engineeri 
AD-A237 471/8/GAR 


premiere oy 


mont-Doherty Geological Observatory, Palisades, NY. 
AD Ags 702/6 160,080 


NO001 Se alas 


California Univ., ley. 
AD-A237 669/ TIGAR 


N00014-87-K-0377 


California Inst. of Tech., Pasadena. 
AD-A237 452/8/GAR 


N00014-87-K-0433 
California Univ., Irvine. Center for Neurobiology of Learning 


and Mem 
6/5/GAR 159,613 


160,073 


159,264 


, La Jolla. Dept. of Applied Me- 
S. 
159,220 


158,284 


159,512 


AD-A237 
N00014-87-K-0780 


Pennsylvania Univ., Philadelphia. School of Medicine. 
AD-A237 703/4/GAR 159,451 


N00014-87-K-0825 
Massachusetts Inst. of Tech., Cambridge. Lab. for Comput- 
er Science. 
AD-A237 476/7/GAR 158,466 
AD-A237 477/5/GAR 158,495 
AD-A237 629/1/GAR 158,501 
AD-A237 705/9/GAR 158,468 
N00014-88-C-0193 
TS! Mason Research Inst., Worcester, MA. Biochemistry 


AD A237 229/0/GAR 159,420 

AD-A237 604/4/GAR 159,426 

AD-A237 605/1/GAR 159,427 

AD-A237 606/9/GAR 159,428 
N00014-88-G-0636 


soapy Univ., Minneapolis. Dept. of Chemical Engineer- 
and Materials Science. 
A A237 359/5/GAR 160,230 


N00014-88-J-1050 





Pennsylvania Univ., Philadelphia. School of Medicine. 
AD-A237 704/2/GAR 159,452 
N00014-88-K-0032 
Washington Univ., St. Louis, MO. 
AD-A237 286/0/GAR 
N00014-88-K-0175 
California Univ., Irvine. Dept. of Physics. 
AD-A237 116/9/GAR 
N00014-88-K-0203 


Old Dominion Univ., Norfolk, VA. Dept. of Oceanography. 
AD-A237 213/4/GAR 160,053 


TE tee ane 
waii Univ. at Manoa, Honolulu. 
AD-A237 455/1/GAR 
N00014-88-K-0259 
= Inst. of Tech., P 
ineering. 
AD-A237 092/2 


159,511 


160,288 


158,002 


Div. of Ch 





try and 
158,247 


AD-A237 461/9/GAR 


N00014-88-K-0288 
California Univ., Santa Barbara. Marine Science Inst. 
AD-A237 565/7/GAR 


NO001 4-88-K-0302 


Univ of oe California, Los Angeles. Dept. of 

Chemical Engineeri 

AD-A237 429/6/GAR 159,218 
159,219 


AD-A237 430/4/GAR 
N00014-88-K-0440 


California Univ., Santa Barbara. Marine Science Inst. 
AD-A237 205/0/GAR 


N00014-88-K-0441 
California Inst. of Tech., Pasadena. Div. of Chemistry and 
Chemical aw pyre 
AD-A237 360/3/GA\ 159,421 
AD-A237 527/7/GAR 159,422 
AD-A237 528/5/GAR 159,423 
AD-A237 529/3/GAR 159,424 
N00014-88-K-0453 


poser ee Univ., Seattle. Dept. of Computer Science. 
AD-A237 118/5/GAR 158,685 


N00014-88-K-0482 


California Inst. of Tech., Pasadena. Dept. of Chemistry. 
AD-A237 085/6/GAR 158,243 


AD-A237 086/4/GAR 158,244 
AD-A237 147/4 158,254 
N00014-88-K-0494 


Georgia Inst. of Tech., Atlanta. School of Physics. 
AD-A237 451/0/GAR 


N00014-88-K-0627 
University of Southern California, Los Angeles. Dept. of 
AD A237 088/0/GAR 158,246 
N00014-88-K-0664 
Bowling Green State Univ., OH. Center for Photochemical 
Sciences. 
AD-A237 131/8/GAR 158,238 
AD-A237 132/6/GAR 158,250 
N00014-89-C-2238 


158,219 


60,033 


159,442 


158,656 


Micrion Corp., Peabody, M 
AD-A237 698/6/GAR 
N00014-89-J-1041 


Vermont Univ., Burlington. Dept. of Chemistry. 
AD-A237 881/8/GAR 


N00014-89-J-1103 
George Washington Univ., Washington, DC. Dept. of Chem- 


istry. 
AD-A237 138/3/GAR 158,253 
N00014-89-J-1152 


Lamor weotgory | Geological Observatory, Palisades, NY. 
AD-A237 702/6 160,080 


N00014-89-J-1235 


Emory Univ., Atlanta, GA. Dept. of Chemistry. 
AD-A237 261/3/GAR 


AD-A237 697/8/GAR 
N00014-89-J-1261 


Oregon Univ., Ei 
AD- 37 087/2/ 


AD-A237 148/2 
AD-A237 149/0 
N00014-89-J-1314 


Maine . at Orono. 
AD-A237 660/6 158,283 


Maine Univ. at Orono. Lab. for Surface Science and Tech- 


AD-A237 466/8/GAR 160,233 
AD-A237 467/6/GAR 158,322 
AD-A237 866/9 158,290 
AD-A237 867/7 158,291 
AD-A237 868/5 159,304 
AD-A237 882/6/GAR 158,241 
N00014-89-J-1350 
California Univ., Los Angeles. Dept. of Chemistry. 
AD-A237 883/4/GAR 
N00014-89-J-1595 
Old Dominion Univ., Norfolk, VA. Dept. of Oceanography. 
AD-A237 577/2/GAR 160,057 
NO00014-89-J-1627 
Stanford Univ., CA. Dept. of Statistics. 
AD-A237 626/7/GAR 
N00014-89-J-1649 
Dalhousie Univ., — (Nova Scotia). 
AD-A237 756/2/GAR 
N00014-89-J-1734 
North Carolina Univ. at Chapel Hill. Dept. of Chemistry. 


158,324 


158,239 
158,286 


ny Dept. of Chemistry. 
158,245 


158,255 
158,256 


158,226 


159,965 


160,091 





AD-A237 603/6/GAR 
AD-A237 607/7/GAR 
N00014-89-J-1829 


158,279 
158,280 


Puerto Rico Univ., Rio Piedras. Dept. of Chemis 
AD-A237 574/9/GAR ™ 
N00014-89-J-1842 


Stanford Univ., — . Save L. Ginzton Lab. of Physics. 
AD-A237 843/8/G 158,690 


N00014-89-J-1848 


Northwestern Univ., -eaeemn IL. Dept. of Materials Sci- 
ence and Engi 
AD-A237 880/0/GA\ 


N00014-89-J-1961 


158,278 


159,197 


California, Los Angeles. Loker Hy- 


158,323 
158,221 


di 

AD-A237 538/4 

AD-A237 539/2/GAR 
ye = ear 


ion Univ., Seattle. ied Physics Lab. 
AD AZ 458/5/GAR _ 


N00014-89-J-1988 
poy ga Inst. of Tech., Cambridge. Lab. for Comput- 


er nce. 
AD-A237 354/6/GAR 
AD-A237 355/3/GAR 
AD-A237 356/1/GAR 
N00014-89-J-3036 
Stanford Univ., CA. 
AD-A237 696/0/GAR 
N00014-90-C-0117 


Environmental Research Inst. of Michigan, Ann Arbor. 
AD-A237 357/9/GAR 58,644 


N00014-90-C-0199 


160,087 


158,491 
158,492 
158,415 


158,467 


=, Inc., Lexington, MA 
AD-A237 759/6/GAR 
N00014-90-C-0246 


E RG Systems, Inc., St. James, NY. 
AD-A237 108/6/GAR 


N00014-90-F-0011 


National Inst. of Standards and Technology (IMSE), Gaith- 


, MD. Ceramics Div. 


ersburi 

AD-A237 128/4/GAR 
N00014-90-J-1025 

Pittsburgh Univ., PA. Inst. for Cc 


and Applications. 
AD-A237 146/6/GAR 
N00014-90-J-1116 


California Univ., San Diego, La Jolla. Office of Contract and 
Grant Administration. 
AD-A237 579/8/GAR 159,462 


Ore ae 


ell Univ., MA. 
AD A237 9362/9/GA 


N00014-90-J-1180 


California Univ., Irvine. 
AD-A237 137/5 


California Univ., Irvine. t. of Chemis: 
AD-A237 240/7/GAR os “i 


AD-A237 284/5/GAR 
N00014-90-J-1193 


State Univ. of New at Buffalo. Dept. of —— 
AD-A237 468/4/GAR 


N00014-90-J-1235 


California Univ., Davis. t. of Chemis: 
AD-A237 133/4/GAR ae ~ 


AD-A237 157/3/GAR 
AD-A237 168/0/GAR 
AD-A237 239/9/GAR 
AD-A237 242/3/GAR 
N00014-90-J-1236 
peas State Univ., Corvallis. Dept. of Electrical and Com- 


RD Aga? seal O/GAR 158,646 
N00014-90-J-1242 


Stanford Univ., CA. Systems Optimization Lab. 
AD-A237 418/9/GAR 


N00014-90-J-1323 
New Mexico State Univ., Las Cruces. Computing Research 


AD-A237 250/6/GAR 159,316 
N00014-90-J-1349 


Or Graduate Center, Beaverton. 
AD-A237 182/1/GAR 


N00014-90-J-1353 
Baylor Coll. of Medicine, Houston, TX. Div. of Neurosci- 


ence. 
AD-A237 558/2/GAR 


N00014-90-J-1368 
California Univ., Berkeley. 


160,168 


160,159 


158,249 





159,314 


it. of Chemistry. 
158,321 


158,252 


158,262 
158,264 


g 


158,251 
158,258 
158,259 
158,261 
158,263 


159,357 


159,510 


158,132 


CONTRACT/GRANT NUMBER INDEX 


AD-A237 839/6/GAR 
N00014-90-J-1548 
Rhode Island Univ., Kingston. Graduate School of Ocean- 


AD-A237 576/4/GAR 160,088 
N00014-90-J-1568 
Rhode Island Univ., Kingston. Graduate School of Ocean- 


AD-A237 576/4/GAR 
N00014-90-J-1604 


North Carolina State Univ. at Raleigh. 
AD-A237 463/5/GAR 


N00014-90-J-1809 


Tulane Univ., New Orleans, 
AD-A237 754/7/GAR 


N00014-90-J-2010 


Colorado Center for Astrodynamics Research, Boulder. 
AD-A237 858/6/GAR 160,614 


AD-A237 899/0/GAR 160,615 
N00014-90-J-4039 
California Univ., Irvine. Dept. of Electrical and Computer En- 


Roazey 171/4/GAR 
N00014-91-C-0001 


Johns Hopkins Univ., Columbia, MD. Chemical Propulsion 
Information A 
N91-25336/9 GAR 157,782 


N00014-91-C-0044 
ife, Inc., Marietta, GA. 
A237 393/4/GAR 
N00014-91-C-0101 


Advanced Fuel Research, Inc., East Hartford, CT. 
AD-A237 758/8/GAR 


N00014-91-J-1046 
Massachusetts Inst. of Tech., Cambridge. Lab. for Comput- 


er Science. 
AD-A237 475/9/GAR 158,624 
yarn aos etn 


Northern lilinois Univ., De Kalb., Dept. of Chemistry. 
AD-A237 895/2/GAK 


N00014-91-J-1271 


Rensselaer Polytechnic Inst., Troy, NY. 
AD-A237 757/0/GAR 


N00014-91-J-1299 
pene ser the Univ., Los Angeles. Dept. of Materials Science 


and Engi 
AD- A2a7 768, 768/7/GAR 159,271 
N00014-91-J-1317 


California Univ., San Francisco. 
AD-A237 646/5/GAR 


N00014-91-J-1333 


California Univ., Berkeley. Dept. of Electrical Engineering 
and Computer Science. 
AD-A237 454/4/GAR 158,131 


N00014-91-J-1334 
Georgia Inst. of Tech., Atlanta. School of Electrical Engi- 


neering. 
AD-A2S7 612/7/GAR 158,416 
N00014-91-J-1409 


Purdue Univ., Lafayette, IN. Dept. of Chemistry. 
AD-A237 459/3/GAR 


AD-A237 460/1/GAR 
AD-A237 462/7/GAR 
AD-A237 503/8/GAR 
AD-A237 505/3/GAR 
AD-A237 506/1/GAR 
AD-A237 507/9/GAR 
AD-A237 508/7/GAR 
AD-A237 509/5/GAR 
AD-A237 659/8 
N00014-91-J-1434 


Indiana Univ.-Purdue Univ. at Indianapolis. 
AD-A237 163/1 158,318 


Indiana Univ.-Purdue Univ. at Indianapolis. Dept. of Chemis- 


AD-A237 566/5 158,240 

AD-A237 665/5/GAR 158,224 
N00039-88-C-0051 

— State Univ., State College. Applied Research 


AD-A237 811/5/GAR 157,767 
N00039-88-C-0054 


Washington Univ., Seattle. Applied Physics Lab. 
AD-A237 592/1/GAR 


NO0167-88-K-0058 
Case Western Reserve Univ., Cleveland, OH. Dept. of Me- 
chanical and Aerospace Engineering. 
AD-A237 563/2/GAR 160,130 
N66001-85-D-0203 
San Diego State Univ. Foundation, CA. 


158,288 


160,088 


160,232 


, LA. 
158,503 


158,666 


159,570 


160,239 


158,285 


160,131 


159,513 


158,267 
158,268 
158,269 
158,270 
158,271 
158,272 
158,273 
158,274 
158,275 
158,282 


160,089 


NAG5-1218 


AD-A237 277/9/GAR 
ea 


Delaware Univ., Lewes. Sea Grant Coll. Program. 
PB91 "205557/GAR 


poo oe 


158,465 


Inst. of Tech., Atlanta. 
N91- S158/7/GAR 


NAG1-974 
Washington Univ., Seattle. 
N91-25443/3/GAR 
NAG1-1080 


Arizona State Univ., Tempe. 
N91-25365/8/GAR_ 


NAG1-1114 


Old Dominion Univ., Norfolk, VA. 
N91-25953/1/GAR 


N91-25954/9/GAR 

N91-25955/6/GAR 
NAG1-1122 

State Univ. of New York at Buffalo. Dept. of Mecharé=al 


and Aerospace ing. 
N91-25364/1 7OAR 158,372 
NAG1- oe 


158,482 
158,483 
158,576 


Virginia , Charlottesville. Rotor Dynamics Lab. 
N91 98646/1/GAR 


NAG1-1133 


158,531 


Purdue Univ., Lafi fe, IN. 
N91-25107/4/GAI 
NAG1-1154 


157,775 


Old Dominion Univ., Norfolk, VA. 
N91-25952/3/GAR 


N91-25953/1/GAR 

N91-25954/9/GAR 

N91-25955/6/GAR 

N91-25956/4/GAR 
NAG2-243 

Eastern Virginia Medical School, Norfolk. Dept. of Patholo- 

Riot -25582/8/GAR 159,602 
NAG2-593 

Cornell Univ., Ithaca, NY. Dept. of Computer Science. 

AD-A237 W123/7/0aR 159,313 
NAG3-409 


Illinois Inst. of Tech., Chicago. 
N91-25269/2/GAR 


158,575 
158,482 
158,483 
158,576 
158,577 


159,286 


‘onautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 
N91-25367/4/GAR 157,798 
NAG3-776 
Colorado State Univ., Fort Collins. 
N91-25843/4/GAR 


NAG3-804 
Wisconsin Univ.-Madison. Dept. of Electrical and Computer 
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Dimensional Unstructured Multigrid for the Euler 


A ADaT 2 201/9/GAR 160,129 PC A03/MF A01 
gpm 205/0/GAR 
Amoeba/Zoozanthellae Consortium as a Model System for 


AD ADS? SOS/O/GAR 159,442 PC A01/MF A01 
AD-A237 206/8/GAR 

Use and — of Flightcrew 

AD-A237 206/8/GAR 
AD-A237 207/6 

No Evidence for Microwave Attenuation of Ethanol-induced 


Interaction with Neurotransmitter 
AD-A237 207/6 159,376 Not available NTIS 


AD-A237 208/4 


A New Species of Laptotrombidium (Acari: Trombiculidae) 
lected from Black Plates in Thailand. 


Checklists and Manuais. 
160,644 PC A04/MF A01 


the Agulhas Current 
Volume 42. 

AD-A237 209/2/GAR 
AD-A237 210/0/GAR — 


Meter, AVHRR, CTD, and Drifter Data 
Current and Retroflexion Region (1985-1087). 


160,052 PC A06/MF A02 
yoo a mon fe Us U.S. Army, Japan. ; 
AD-A2S? 21 VOGAR 158,955 PC A04/MF A01 
AD-A237 211/8/GAR 
Numerical Model of Laser-induced Fluorescence in a Hy- 
drogen Plasma. 
AD-A237 211/8/GAR 158,260 PC A10/MF A03 


AD-A237 212/6/GAR 
Exploration of ey oa Ground Weapons Concepts for 
Armor/Anti- 
AD-A237 212/6/GAR 160,118 PC A09/MF A03 


AD-A237 213/4/GAR 
Mesoscale Characteristics and the Role of Deformation on 
Ocean Dynamics. 

AD-A237 213/4/GAR 160,053 PC A03/MF A01 

AD-A237 214/2/GAR 
Si Event Testing. 
AD MOS? 214/2/GAR 

AD-A237 215/9/GAR 
Bunget Estimates of the Navy ‘ 


Sporting A Nw OIGAR 


AD-A237 216/7/GAR 


158,464 PC A03/MF A01 


Data for FY 1992/1993 
February 1991. 


and Marine. 
0159,669 PC A09/MF A02 


Selected Medical Care Statistics, 
31, 1990. 
159,130 PC A03/MF A01 


OR-3 


Quarter E 
AD-A237 216/7/GAR 


November 1, 1991 
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AD-A237 217/5/GAR 
Department of Defense Worldwide Manpower Distribution 


pS yey Area. 
AD-A237 217/5/GAR 159,664 PC AOS/MF A01 
AD-A237 218/3 
Description of Invention for the Inventor's Certificate: 
Cement Paste. 


AD-A237 218/3 158,703 Not available NTIS 
AD-A237 219/1/GAR 

Summary Final Report for Task 2A, Task 3A and Task 3B 

(Contract 


N00014-87-D-6028, Science Applications Interna- 


tional ae. 
AD-A237 219/1/GAR 158,634 PC A02/MF A01 
— 220/9 
Numerical Air/Sea E 

AD-A237 220/9 
AD-A237 221/7/GAR 

AVHRR Data Set for the Arctic Leads ARI 

AD-A237 221/7/GAR 160,101 PC A04/MF A01 
AD-A237 222/5/GAR 


a. of the Structure of Dense, Amorphous Bis- 
te. 


Phenol-A Polycarbonate. 

AD-A237 222/5/GAR 159,295 PC A01/MF A01 
AD-A237 223/3/GAR 

Simulation of Large Deformation in Glassy Atactic Polypro- 


pylene. 
AD-A237 223/3/GAR 158,218 PC A01/MF A01 
AD-A237 224/1 


Modeling of Plastic Deformation and Evolution of Anisotro- 
‘olymers. 


py in Semi-Crystalline Pi c 
AD-A237 224/1 159,296 Not available NTIS 


AD-A237 226/8 
= 
AD-ADST pS ee 
AD-A237 226/6 
Use of the Polymerase Chain Reaction for Homology Prob- 


po ee from Several Vertebrates. 
A 159,419 Not available NTIS 
AD-A237 a" 


Effects of Chronic Lithium Treatment on Protein Kinase C 

and Cyclic AMP-Dependent Protein P_ tion. 

AD-A237 227/4 159,496 Not available NTIS 
AD-A237 228/2/GAR 


Synthesis of Diamond Films Microwave Generated 
Plasmas. - 


Pulsed 

AD-A237 228/2/GAR 160,228 PC A01/MF A01 
AD-A237 229/0/GAR 

Surface-Bound Membrane-Mimetic feentttos: Electrostat- 

ic Attributes of Integral Membrane Protein 

AD-A237 229/0/GAR 159, 420 “eC A01/MF A01 
AD-A237 230/8/GAR 

Development of a New Chemother: 

inosomiasis And Using an ‘Animal A M 


rypai 
L-Alpha-Difluoromethylornithine 
AD-A237 230/8/GAR 159,497 PC A03/MF A01 
AD-A237 231/6/GAR 
joann of a New Chemotherapy for Human African 
Trypanosomiasis by Using an rr Model: Suramin with 
DL-Alpha-Difluorometh' 
AD-A237 231/6/GAR n° 59,498 PC A03/MF A01 
AD-A237 232/4/GAR 
\ ional Aviation (Sel Articles)--Translatio 
AD-A237 232/4/GAR 159,665 PC ‘A03/MF A01 
AD-A237 233/2/GAR 
Effects of Migration and roae on Post-Service Earnings 


of All-Volunteer Force Veter: 
" 159,819 PC A04/MF A01 


tal Prediction 
158,635 Not available NTIS 








Plasticity and Texture Evolu- 
ne Polymers: 


159,297 Not available NTIS 


‘apy for Human African 
lodel: Suramin with 





AD-A237 233/2/GAR 
AD-A237 234/0/GAR 
Equatorial Entrainment Zone Simulations. 
AD-A237 234/0/GAR 160,085 PC A05/MF A01 
AD-A237 235/7/GAR 
Circulation of the California Und 
May 1989. 
AD-A237 235/7/GAR 
AD-A237 236/5 
Electric Potential Patterns Deduced for the SUNDIAL 
Period of September 23-26, 1986. 
AD-A237 236/5 157,988 Not available NTIS 
AD-A237 237/3 
Antibodies to Ch Chol and Li- 
posomes: Implications for jaune and Autoimmun- 


AD-A237 237/3 159,458 Not available NTIS 
AD-A237 238/1 

A Full-Scale E: and Th ical Study of the Dy- 

7 of A ~ Vehicles Employing Very Long Teth- 


AD-A237 238/1 160,073 Not available NTIS 
AD-A237 239/9/GAR 

Solvent Donicity and Dielectric Continuum Fay oe in Amal- 

er i Formation Reactions. A Study of the Reduction of 


in the Nitrile Solvents. 
AD-A237 239/9/GAR 158,261 PC A02/MF A01 
AD-A237 ne a 
Vibrational Spectroscopy Study of CH3COOH, CH3COOD 
and (13)\CD3COOH(D) Adsorption on Pt(111). 1. Surface 
Dimer Formation and Hydrogen Bonding. 


VOL. 91, No. 21 





Near M y in 
160,054 PC A05S/MF A01 














OR-4 


AD-A237 240/7/GAR 
AD-A237 241/5/GAR 


Exact Algorithm for Fundi 
Based on a oe 
AD-A237 241/5/GAR 


AD-A237 242/3/GAR 
Solvent Effects in the Electroreduction of Ferrocene at Pt in 
the Temperature Range 200-300 K. 
AD-A237 242/3/GAR 158,263 PC A02/MF A01 
AD-A237 243/1/GAR 


Organizational Downsizing: Individual and Organizational 

Implications and Recommendations for Action. 

AD-A237 243/1/GAR 159, 820 PC A09/MF A02 
ep eg ne 


rated Maintenance Information System Diagnostic 
jule (MIS-DM). Version 5.0. 
159,666 PC A04/MF A01 


158,262 PC A03/MF A01 


Undirected Hamiltonian Cycles 
‘oblem Relaxation. 
159,315 PC. ‘A03/MF A01 


ADADSS 244/9/GAR 
AD-A237 245/6/GAR 
for the Ay mah Use of Special Operations Forces 
al 


in the 1990’ 
AD-A237 245/6/GAI 159,769 PC A06/MF A02 
AD-A237 246/4/GAR 
Third World Tactical Ballistic Missiles: A Strategy for De- 


fense. 
AD-A237 246/4/GAR 159,608 PC A07/MF A02 
AD-A237 247/2/GAR 


NATO ‘Out-of-Area’ an Historical Perspective and Post- 


Cold War Potential. 
AD-A237 247/2/GAR 159,770 PC A05/MF A01 
AD-A237 248/0/GAR 


Reserve Forces of the NATO Armies. 
AD-A237 248/0/GAR 159,771 PC A06/MF A02 


AD-A237 249/8/GAR 
Choices and Challenges: A Guide for the Battalion Com- 


mander’s Wife. 
AD-A237 249/8/GAR 159,667 PC A06/MF A02 
AD-A237 250/6/GAR 
Proceedings of the Workshop on Proximity Graphs (rst) 
Held in Las Cruces, New Mexico on 30 November-2 De- 


cember 1989. 
AD-A237 250/6/GAR 159,316 PC A09/MF A03 
AD-A237 251/4 


Structure and Com 
AD-A237 251/4 


AD-A237 252/2/GAR 
Produation of Acid-Labile-Alpha Interferon by AIDS Pa- 


tients. 

AD-A237 252/2/GAR 159,394 PC A03/MF A01 
AD-A237 253/0/GAR 

Chemotherapy and Drug Targeting in the Treatment of 


Leishmaniasis. 

AD-A237 253/0/GAR 159,499 PC A05/MF A01 
AD-A237 254/8/GAR 

Reversible horus A 


Epileptiform Activity in the Hi pus. 
AD-A237 254/8/GAR 159,615 PC A03/MF A01 


AD-A237 255/5/GAR 
Specifications for an Advanced Instructional Design Advisor 
(AIDA) for ‘er-Based Training. 
AD-A237 255/5/GAR 158,058 PC A08/MF A02 
AD-A237 256/3/GAR 


Radiation-induced Hi 
AD-A237 256/3/GAR 


AD-A237 257/1/GAR 
omy a nee Care Workload Management System for Nurs- 


Reference Manual. 
A A237 257/1/GAR 159,131 PC A03/MF A01 
AD-A237 258/9/GAR 


Digital _ Switching Technology--Foreign Technology As- 
ment. 


sess 

AD-A237 258/9/GAR 158,414 PC A04/MF A01 
AD-A237 259/7/GAR 

Real-Time Ada Design Methodologies and Their Impact on 


Performance. 
AD-A237 259/7/GAR 158,488 PC A03/MF A01 
AD-A237 260/5/GAR 


Behavior Oriented Control System for Machini 
AD-A237 260/5/GAR 159,187 PC 


AD-A237 261/3/GAR 
Photochemistry of Dimethyl Cadmium on Quartz and Silicon 


Surfaces. 
AD-A237 261/3/GAR 158,239 PC A03/MF A01 
AD-A237 262/1/GAR 


Manual for PARTI Runtime Primitives. Revision 
AD-A237 262/1/GAR 158,489 PC Ab4/MF A01 
AD-A237 263/9/GAR 


Chinese Physics Lasers (Selected Articles)--Transiation. 
AD-A237 263/9/GAR 160,163 PC A05/MF A01 


AD-A237 264/7/GAR 
Lemna on New Models Od ‘arco Lecture Number 9. Bi- 


ological Sensors--Translatio’ 
AD-A237 264/7/GAR 159,600 PC A03/MF A01 
AD-A237 265/4/GAR 


a Operations from Runways with Inclined Ramps (Ski- 
lump). 
AD-A237 265/4/GAR 159,668 PC A03/MF A01 


158,044 Not available NTIS 





icholi Induced 
inaguced 


ietic and Immune Dysfunctio: 
159,558 PC A04/MF "A01 


03/MF A01 


AD-A237 267/0 


HIV Infection: etd Occupational Sequelae 
AD-A237 267/0 159,395 Not ‘available NTIS 


AD-A237 268/8 


hmv Declining Transmission of Hepatitis A in Thailand. 
A237 268/8 159,530 Not available NTIS 


Poach 269/6/GAR 


Beam Trapping in the NRL Modified Betatron Accelerator. 
AD-A237 269/6/GAR 160,289 PC A03/MF A01 


AD-A237 270/4/GAR 
User's Guide to the (NCARAI) Artificial Intelligence Techni- 


cal Library. 

AD-A237 270/4/GAR 158,622 PC A03/MF A01 
AD-A237 271/2/GAR 

Analysis of FIN Line Feasibility for W-Band Attenuator Ap- 


plications. 
AD-A237 271/2/GAR 158,677 PC A04/MF A01 
AD-A237 272/0/GAR 


Performance Oriented a, bys 
AD-A237 272/0/GAR 60,11 


AD-A237 274/6/GAR 


Techno cg So gage Sone Process Charac- 
terization Task Order Book 2 of 3. Database Docu- 
mentation Book. k OGL MANPGP “Wheels WCD’S). 

AD-A237 '974/6/GAR 59,669 PC A14/MF A03 


AD-A237 275/3/GAR 


Technology Insertion-Engineering Services Process Charac- 

terization. a Order No. 1. Book 3 of 3. Database Docu- 
mentation Book. OO-ALC MANPGP (Wheels - Profiles). 

AD-A237 375/8/GAR 159,670 PC A12/MF A03 


AD-A237 a7e/ 1/GAR 


Insertion Process Charac- 
ask Onder N 


of 3. Database Docu- 
mentation Book. OO-ALC ‘MANPGP (Overton erview Layouts). 
AD-A237 276/1/GAR 159,671 PC Ai9/MP A04 


AD-A237 277/9/GAR 
be ly Controlled Analog Signal toy 
A237 277/9/GAR 158,465 A99/MF A06 
AD-A237 pata 


Survey of Hazardous Chemical Protective Suit Materials. 
ADA? 278/7/GAR 158,136 PC A03/MF A01 


AD-A237 279/5 


Proceedings of the International Society for Optical Engi- 
, Ocean Optics X Held in Orlando, Florida on 16-18 


April 1990. Volume 1302. 
AD-A237 279/5 160,086 Not available NTIS 
AD-A237 280/3/GAR 


Geometric Modeling ee 

(GMAP). Volume 1. Executive Overv 

AD-A237 280/3/GAR 159,15. 152 PC A03/MF AO1 
AD-A237 281/1/GAR 


Geometric Modeling anne 
(GMAP). Volume 2. Program Descripti 
AD-A237 281/1/GAR 159, er PC A10/MF A03 


AD-A237 282/9 


Serine Proteases and Their Serpin Inhibitors in the Nervous 
System, Regulation in Development and in Degenerative 
pe Malignant Disease. Volume 191. 

AD-A237 282/9 159,377 Not available NTIS 


AD-A237 283/7/GAR 
Medium-Term Prospects for the Mexican Economy: Some 


Modeling Results. 
AD-A237 283/7/GAR 158,181 PC AO5/MF A01 
AD-A237 204/5/GAR 


of M143E1 SA. 
PC A01/MF A01 





Interface Program 


"ates Program 


Study of CH3COOH, CH3COOD 
and IODSCOOMD) oe on Pt (111): 1. Surface 
Dimer Formation and Hydrogen Bonding. 

AD-A237 284/5/GAR 158,264 PC A03/MF A01 


AD-A237 285/2/GAR 
Deduction and Inference Using Conditional Logic and Prob- 
abi 


AD-A337 285/2/GAR 159,317 PC A03/MF A01 
AD-A237 286/0/GAR 

Vestibular Efferent Activity in Squirrel Monkeys. 

AD-A237 286/0/GAR 159,511 PC A02/MF A01 
AD-A237 287/8/GAR 


Atomic Strain Tensor. 
AD-A237 287/8/GAR 


AD-A237 288/6/GAR 
Modelling of Deformation Textures Evolution in Semi-Crys- 


talline Polymers. 
AD-A237 288/6/GAR 159,298 PC A02/MF A01 
AD-A237 289/4/GAR 


Quasi-Static Modeling of Chain-Dynamics in the Amorphous 
Glassy Polycarbonate of 4,4’-Isopropylidenediphenol. 
AD-A237 289/4/GAR 159,299 _ PC A03/MF A01 


AD-A237 290/2/GAR 


Inelastic a and Fracture of Glassy Solids. 
AD-A237 290/2/GAR 158,266 PC A04/MF A01 


AD-A237 senaiionn 
py ree Model of the ne Glassy Polycarbonate of 


sopropylidencediphenol. 

AD-ADa 291/0/GAR 159,300 PC A03/MF A01 
AD-A237 292/8/GAR 

Worldwide Maritime Infrared A pheric Ti 

Data. 





158,265 PC A03/MF A01 








NTIS ORDER/REPORT NUMBER INDEX 


AD-A237 292/8/GAR 

AD-A237 293/6/GAR 

THUNDERBOLT through RIPPER: Joint Operations in 
~'31 March 1951, 


Korea, 25 Jan 
AD-A237 293/6/ AR 159,772 PC A04/MF A01 
AD-A237 294/4/GAR 
JRTC to Just Cause: A Case Study Light Infantry Traini 
AD-A237 294/4/GAR 16999 PC A03/MF 01 
AD-A237 295/1/GAR 
International Terrorism Threats and How to Combat It. 
AD-A237 295/1/GAR 158,086 PC A03/MF A01 


AD-A237 296/9/GAR 
Future of the Reserve Component: A Common Sense Ap- 


proach. 

AD-A237 296/9/GAR 159,774 PC A03/MF A01 
AD-A237 297/7/GAR 

Borrowed Military Manpower: What Alternative in a Smaller 


Army of the Future. 

AD-A237 297/7/GAR 159,672 PC A03/MF A01 
AD-A237 298/5/GAR 

Restructuring Superpowers: The R 

AD-A237 /5/GAR 158775 PC AGS/MF A01 
AD-A237 299/3/GAR 

—- Army Lessons Learned Program: A Perspective 


im Operation JUST CAUSE. 
AD ASE 299/3/GAR 159,776 PC A04/MF A01 


AD-A237 300/9/GAR 
Review: Annual Conference as Shock (13th) Held in Duran- 


, Colorado on 8-11 June 
D-A237 300/9/GAR 159,569 PC A02/MF A01 
AD-A237 301/7/GAR 
— Arma: in: The Proliferation of ee 
Weapons and Ballistic Missiles in the Middle 
AD-A237 301/7/GAR 159,777 PC 03/MF A01 
AD-A237 302/5/GAR 
Reversible Organophosphorus Anticholi Induced 
Epileptiform Activity in the ele 
AD-A237 302/5/GAR 159,616 PC A03/MF A01 
AD-A237 303/3/GAR 


Human Immune Response to HTLV-III Virus Infection in Ac- 
quired Immunodeficiency Syndrome. 
159,396 PC A03/MF A01 


158,045 PC A10/MF A03 








AD-A237 303/3/GAR 
AD-A237 304/1/GAR 
Cargo Movement Operations — (CMOS) Preliminary 


Software Test Description, Increme: 
AD-A237 304/1/GAI 189. 679 PC A03/MF A01 


AD-A237 305/8 
Proceedings of the International Conference on Localized 


Corrosion en Held in Orlando, Florida on 1-5 June 1987. 
AD-A237 305/ 159,237 Not available NTIS 


AD-A237 306/6 
_— of Soman on Neuroendocrine and Immune Func- 


AD-A237 306/6 159,617 Not available NTIS 
AD-A237 307/4 

immu -_ of an Inactivated Hepatitis A 

AD-A23 37 307 159,459 Not avaiable NTIS 
AD-A237 ‘aaanen 

ff magne under the Airport Improvement Program: 


Fiscal Year 1990. 
AD-A237 309/0/GAR 160,645 PC A06/MF A02 
AD-A237 310/8/GAR 


Compass Heading for United States Army Air Defense 


Forces in Europe. 
AD-A237 310/8/GAR 159,605 PC A04/MF A01 
AD-A237 311/6/GAR 


Army Information Management 
AD-A237 311/6/GAR 


AD-A237 312/4/GAR 
Smoking and the U.S. A 
AD-A237 312/4/GAR 

AD-A237 313/2/GAR 
U.S. Strategy for the 21st Century. 

AD-A237 313/2/GAR 159,778 PC A09/MF A02 

AD-A237 314/0/GAR 
Over-Representation in the U.S. Army of Minorities and 
Women in Career Management Fields (CMF’s) 71, 76, 77, 


and 94. 

AD-A237 314/0/GAR 159,821 PC A03/MF A01 
AD-A237 315/7 

Reduction of Na(+ ) Enhances Phosphoinositide Hydrolsis 

and Differentiates the Stimulatory and Inhibitory Responses 

to aa, in Rat Brain Slices. 

AD-A237 315/7 159,500 Not available NTIS 
AD-A237 316/5 

Discrimination of Complex Spectra: Spectral Weights and 


Performance E 

AD-A237 316/5 158,461 Not available NTIS 
AD-A237 317/3/GAR 

Objective Assessments of Mobility With an rane A Unmanned 


Ground Vehicle (UGV) Prototype ae” — 
R 160,11. ‘A03/MF A01 


" 159,674 PC A04/MF A01 


158,087 PC A03/MF A01 


AD-A237 317/3/GA 
AD-A237 318/1/GAR 
Cargo Movement Operations _— (CMOS) Draft Soft- 
UW. 


ware User’s Manual Increment 
AD-A237 318/1/GAR 159,675 PC A03/MF A01 


AD-A237 319/9/GAR 
Cargo Movement Operations System (CMOS) Training Log 


(Recurring). 

AD-A237 319/9/GAR 159,676 PC A02/MF A01 
AD-A237 320/7/GAR 

Cargo Movement Operations System (CMOS) Draft Com- 

puter System Operator’s Manual Increment 

AD-A2S7 320/7/GAR 159,677 PC A02/MF A01 


AD-A237 321/5/GAR 


Manual on the Evaluation of Information Centers and Serv- 
ices (Manuel pour |’Evaluation des Centres et Services d’In- 


formation). 
AD-A237 321/5/GAR 159,148 PC A07/MF A02 
AD-A237 322/3/GAR 


Survey of United States _ anion (USAR) Troop Pro- 


ram Unit (TPU) Soldiers - 
D-A237 322/3/GAR ° 50 678 PC A23/MF A04 

AD-A237 323/1/GAR 

Summaries of Research, Fiscal Year 1990. 

AD-A237 323/1/GAR 159,441 PC A03/MF A01 
AD-A237 324/9/GAR 

Layered Beam Theory for 

AD-A237 324/9/GAR 
AD-A237 325/6/GAR 

Individual Ready Reserve (IRR): Present and Future Strate- 


D-A237 325/6/GAR 159,779 PC A03/MF A01 
AD-A237 326/4/GAR 
Federal Aid to Education: Is It Enough. 
AD-A237 326/4/GAR 158,059 PC A03/MF A01 
AD-A237 327/2/GAR 
oo Better, and Best Meshes in Piecewise Linear Inter- 


polation. 
AD-A237 327/2/GAR 159,318 PC A03/MF A01 
AD-A237 328/0/GAR 


Spectroscopy of Burn Wou 

AD-A237 328/0/GAR 
AD-A237 329/8/GAR 

Preliminary Results of the Richard B. Russell Fish Entrain- 

ment Study. Proceedings of a Workshop. 

AD-A237 329/8/GAR 159,860 PC A08/MF A02 
AD-A237 330/6/GAR 

Combined H raphic Infrared Inspection Instrumentation. 

AD-A237 Ba0/C GAR 159,175 PC A04/MF A01 
AD-A237 331/4/GAR 


Morphology of Bulk Nylon 6 Subjected to Plane Strain 
ession. 


mM 
AD-A237 331/4/GAR 159,241 PC A03/MF A01 
AD-A237 332/2/GAR 
Deconvolution of X-Ray Diffraction Data to Elucidate Plastic 
—" Mechanisms in the Uniaxial Extension of Bulk 
NO A237 332/2/GAR 159,301 PC A03/MF A01 
AD-A237 333/0/GAR 
Molecular View of Plastic Deformation and Precursor Proc- 
— of Crazing in Glassy Polypropylene and Polycarbon- 
AD-A237 333/0/GAR 159,302 PC A02/MF A01 
AD-A237 334/8/GAR 
Conformational :  preame of the Polycarbonate 4,4’- 


I lidenediphe: 
159,303 PC A03/MF A01 


Single Lap Joi 
159, 7 "DC A04/MF A01 


nds. 
159,397 PC A04/MF A01 


isopropy' 
AD-A237 Sa4/8/GAR 
AD-A237 335/5/GAR 


Surface Chemist aoe Ss Studies of MBE-Grown 
id Superconductors. 


Semiconductors 

AD-A237 395/5/GAR 160,229 PC A03/MF A01 
AD-A237 336/3/GAR 

— Career Improvement Act and Its Impact on Reten- 


tion. 
AD-A237 336/3/GAR 159,679 PC A03/MF A01 
AD-A237 337/1/GAR 


Strategic Visioning: What It Is ~ How It’s Done. 
AD-A237 337/1/GAR 159,780 PC A03/MF A01 


AD-A237 338/9/GAR 


Leadership -- Analysis and Comment. 
AD-A237 338/9/GAR 159,680 PC A03/MF A01 
AD-A237 339/7/GAR 
tir s: A METT-T Anal 
ADAZS? SSO, "ean 159,781 Loy A03/MF A01 
AD-A237 340/5/GAR 
fv pe of the Ultraviolet Emissions of Nitric Oxide from 


Mid-Latitude Rocket Observations. 
AD-A237 340/5/GAR 157,989 PC A04/MF A01 
AD-A237 341/3/GAR 


Personnel and Payroll Management; A Guide for the Comp- 


troller. 

AD-A237 341/3/GAR 159,681 PC A04/MF A01 
AD-A237 342/1/GAR 

Relaxation Method Applied to LOFARGRAM. 

AD-A237 342/1/GAR 158,636 PC A04/MF A01 
AD-A237 343/9/GAR 

Feasibility a of Pharmacological Treatment to Reduce 

Morbidity and Mortality After Brain Injury. 

AD-A237 343/9/GAR 159,501 PC A04/MF A01 


AD-A237 345/4/GAR 


Progress in Military Airlift (Les Progres Realises dans le Do- 
maine du Transport Aerien Militaire). 





AD-A237 369/4/GAR 


AD-A237 345/4/GAR 
AD-A237 346/2/GAR 

Defense pa rea Efforts to Streamline Acquisition 

ni 

AD-AS37 y SOsZIGAR 159,683 PC A03/MF A01 
AD-A237 347/0/GAR 

Operation Desert Shield/Storm: Use of Navy and Marine 

Corps Reserves. 

AD-A237 347/0/GAR 159,782 PC A02/MF A01 
AD-A237 348/8 


159,682 PC A03/MF A01 


Copolymerization in Self-Organized Systems. 
AD-A237 348/8 158,320 Not available NTIS 
AD-A237 349/6/GAR 
I igation, Aviation Test Management 
ystom Concept Develo 
AD-A237 349/6/GAR 157,808 PC A03/MF A01 
AD-A237 350/4/GAR 


Ada 9X Requirements Ri: Y 
AD-A237 350/4/GAR 158,490 PC A08/MF A02 
AD-A237 351/2/GAR 
Damage Expectancy Uncertainties for Deeply Buried Tar- 
ts. 
2D-A237 351/2/GAR 159,811 PC A03/MF A01 
AD-A237 352/0/GAR 
Failure Mechanisms on GaAs Integrated Circuits: Electromi- 
owe on GaAs. 
D-A237 352/0/GAR 158,686 PC A04/MF A01 


AD-A237 353/8/GAR 
es and Upgrade of the USACERL Biaxial Shock Test Ma- 


DADS? 353/8/GAR 158,335 PC A04/MF A01 
AD-A237 354/6/GAR 
High-Performance Retargetable Simulator for Parallel Archi- 


tectures. 
AD-A237 354/6/GAR 158,491 PC A05/MF A02 
AD-A237 355/3/GAR 
tion and Verification of Real-Time Constraints in 


Coarse-Grain Dataflow. 
AD-A237 355/3/GAR 158,492 PC A06/MF A02 
AD-A237 356/1/GAR 


Cost-Sensitive Analysis of Communication Protocols. 
AD-A237 356/1/GAR 158,415 PC A03/MF AO1 
AD-A237 357/9/GAR 

P-3 SAR Calibration Activity at — Island. 

AD-A237 357/9/GAR 58,644 PC A04/MF A01 
AD-A237 359/5/GAR 
High Legg ney Superconducting Materials: Thin Films, 

Interfaces. 


Surfaces, and 
AD-A237 359/5/GAR 160,230 PC A03/MF A01 
AD-A237 360/3/GAR 


He rt al All Four Base Pairs of Duplex DNA by Triple 
Helix 


In of Pyrimidine Specific 
AD-A237 960/3/GAR 159,421 PC A03/MF A01 
AD-A237 361/1/GAR 


Survey of Optical Diagnostic Methods for the Study of Fuel 
Foul 


‘ouling. 
AD-A237 361/1/GAR 158,760 PC A03/MF A01 


AD-A237 362/9/GAR 

Design, ao and Characterization of Novel Polydiace- 

tylenes New Analytical Techniques. 

RD-A237 36 /9/GAR 158,321 PC A03/MF A01 
AD-A237 363/7/GAR 

Shape Recognition by Computer in Simulated Aerial 

I \ 

AD-A237 363/7/GAR 159,937 PC A03/MF A01 
AD-A237 364/5/GAR 

metric Vortex Flow Over Circular Cones. 

ANAS? 364/5/GAR 157,764 PC A03/MF A01 
AD-A237 365/2/GAR 

Development and Validation of Methods for Applying Phar- 

ae Data in Risk Assessment. Volume 1. Executive 

Summary/introduction. 
AD-A237 365/2/GAR 
AD-A237 366/0/GAR 

Dev nt and Validation of Methods for Applying Phar- 

Pare Data in Risk Assessment. Volume 2. Tichior- 

AD-A237 366/0/GAR 159,586 PC A05/MF AO1 
AD-A237 367/8/GAR 

and Validation of Methods for ing Phar- 

Oxsonbene | Data in Risk Assessment. Volume 3. Tetrach- 

lor . 

AD-A237 367/8/GAR 159,587 PC A0S5/MF A02 
AD-A237 368/6/GAR 

Development and Validation of Methods for Applying Phar- 

—- Data in Risk Assessment. Volume 4. Methyich- 

DADS? 368/6/GAR 159,588 PC A0S/MF A01 
AD-A237 369/4/GAR 

Devi tt and Validation of Methods for Applying Phar- 

maconnetie Data in Risk Assessment. Volume 5. Vinyl 


Chloride. 
AD Aga? 369/4/GAR 


159,585 PC A04/MF A01 


159,589 PC A06/MF A02 
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AD-A237 370/2/GAR 


Validation of Methods for 


Development and 

nm | ee Data in — Assessment. Volume 

AD-A237 370/2/GA\ 
AD-A237 371/0/GAR 

Development and Validation of Methods for Applying Phar- 

gg a Data in Risk Assessment. Volume 7. PBPK 

AD-A237 371/0/GAR 159,502 PC A05/MF A01 
AD-A237 372/8/GAR 


Military Hydrology. Report 20. Reservoir Outflow (RESOUT) 


AD-A237 372/8/GAR 159,783 PC A09/MF A02 
AD-A237 373/6/GAR 

Evaluation of Solidification/Stabilization Technology for Buf- 

falo River Sediment. 


AD-A237 373/6/GAR 159,049 PC A04/MF A01 
AD-A237 374/4/GAR 
smell Posten 2 Funston eg ae thy Aan ge 
a urnishi on Nursing W: 
falter Ri Conte, 
AD-A237 374/4/GAR 
AD-A237 375/1/GAR 
Determine the Impact of the PRIMUS Clinic on Pa- 
eneral tient 


Clinic, the Emer- 
Clinic, the Pediatric Clinic, and the 


Practice Clinic at Martin i 
Fay STE V/GAR ob eoe "PC Aca F AO1 
AD-A237 376/9/GAR 
ee eeey Do Onuate of Deeneana tage! Scho 
Recommend Methods Which M he mgr 
Surgical Ouput to Prevow Loves atthe United tates Air 
AD aose 376/9/GAI 159,108 PC A06/MF A02 
AD-A237 377/7/GAR 
Coordinated Care in the Fitzsimons Health Services 


Region. 

AD-A237 377/7/GAR 159,685 PC A03/MF A01 
AD-A237 378/5/GAR 

Study to Determine FY88 Savings as a Result of the 

peed ig sy Serices at Evans US. ie Gay 

AD-A237 o7e/e7Gar 159,109 PC A03/MF A01 
AD-A237 sicemedaad 


nosis Related Management System 
Department of OBGYN at Winn Army ana 


cea eae B7O/a/GAR 3/GAR 


AD-A237 380/1/GAR 
Mart Ay Identify the Determinants of Patient Satisfaction at 
Army Community Hospital Using Quantitative and 
AD ASS 380/1/GAR 
oe 381/9/GAR 


Defense initiative Air-to-Air + es ae 
+My: en ‘ormation, IMlustra- 
tive Results and R ae 
AD-A237 381/9/GAR 159,609 PC A04/MF A01 

AD-A237 382/7/GAR 
Air Defense Initiative Air-to-Air Engagement 
Volume 2. Error ae and Simulation for Case The 


inch Coordination Without Post-Launch Updates. 
AD-A237 382/7/GAR 159,610 PC A06/MF A02 


AD-A237 383/5/GAR 
Air Defense Initiative Air-to-Air 
Volume 3. Simulation Tools: mae 
mendations for Future 
AD-A237 383/5/GAR 
AD-A237 385/0/GAR 


ing Phar- 
. Sensitivity 
159,590 PC A06/MF A02 


159,129 PC A06/MF A02 


159,110 PC A04/MF A01 


159,822 PC A06/MF A02 


Analysis. 
~ ahi on Recom- 


159,611 PC A04/MF A01 


Wartime Air Traffic Contro! 
AD-A237 385/0/GAR 
AD-A237 386/8/GAR 


159,686 PC A04/MF A01 


Beach Harbors Additional Plan Test- 
ing of Tidal Circulation and Water 


160,055 PC A16/MF A03 


Los Angeles and 
ing: Numerical 
AD-A237 386/8/GAR 
AD-A237 387/6/GAR 
HOB Curves for ose NP 
AD-A237 387/6/GAI 
AD-A237 388/4/GAR 
Spectra and Covariances for ‘Classical’ Nonlinear Signal 
Processing Problems Involving Class A Non-G Sone 


158,623 PC AQ5/MF A01 


159,812 PC A04/MF A01 


Noise. 

AD-A237 388/4/GAR 
AD-A237 389/2/GAR 

Fire A eae ay Engineering Criteria Emergency Lighting and 

no AoaS 389/2/GAR 158,137 PC A02/MF A01 
AD-A237 390/0/GAR 


Test Experime: 


AD-AZS7 390/0/ GAR 
AD-A237 390/0/GAR 156, 824 


AD-A237 391/8/GAR 
Development and Evaluation of a Human Performance As- 
AD-A237 391/8/GAR 159,524 PC A03/MF A01 
AD-A237 393/4/GAR 
Cellular and Tissue Injury during Nonfreezi I 
pry wie ol jury during ing Cold Injury 


PC AO5S/MF A01 


OR-6 VOL. 91, No. 21 


AD-A237 393/4/GAR 
AD-A237 394/2/GAR 


159,570 PC A01/MF A01 


tion 5 
AD-A237 394/2/GAR 
AD-A237 395/9/GAR 
Tech wane Cagueene Services Process Charac- 
terization. Task Order No. 1. of Database Docu- 
= mentation Book. OO-ALC MANPRA (C5 Main Landing Gear 
AD-A237 395/9/GAR 159,688 PC A22/MF A04 
AD-A237 396/7/GAR 
Tech Insertion- a ey Services Process Charac- 


terization. Task Order No. 1. Book 3 of 5. Database Docu- 
mentation Book. OO-ALC MANPRA (C5 Nose Landing 


ear and Bogie Beam - WCD’S). 
AD-A237 396/7/GAR 159,689 PC A12/MF A03 
AD-A237 397/5/GAR 
Insertion-Engineering Services Pr 
‘ask Order No. 1. Book 3 of 3. Database Docu: 
tation Book. OO-ALC MANPGW (Brakes - Profiles). 
AD-A237 397/5/GAR 159,690 PC A14/MF A03 


ns 0d 398/3/GAR 
ene Insertion-Engineering Services Process Charac- 
ask Order No. 1. Book 2 of 3. aT Docu- 
pte oR ae MANPGW (Brakes - WCD’S). 
AD-A237 308/97 GAR 159,691 PC A18/MF A04 
ead 390/1/GAR 


B. 
159,687 PC A22/MF A04 





Engi i Torr: Process Charac- 
2. Database Docu- 


Layouts). 
PC A13/MF A03 


tration my bo Onder N Book 1 
in Book. OO-ALC MANPRE en 
AD ADS. 399/1/GAR 159,692 
AD-A237 400/7/GAR 
—— Insertion-Engineering Services Process Charac: 
terization. Task Order No. 1. Volume 3. OC-ALC Book 1 “ 
2. Revision A. Contract Summary Report and Quick 


AD-A237 400/7/GAR 159,693 PC A12/MF A03 
AD-A237 401/5/GAR 

Technol et". ¥&K ing Services Process Chara: 

terizati jo. 1 Volume 3. OC-ALC Book 2 of 

AD-A237 401/5/GAR 159,694 PC A12/MF A03 
AD-A237 402/3/GAR 

Technology Insertion-Engineering Services Process Charac- 

terization. Task Order No. 1. Book 1. Database Documenta- 

tion Book. OO-ALC MANPRC (Overview La 

AD-A237 402/3/GAR 159,695 
AD-A237 403/1/GAR 

Tech ouien Raines Services Process Charac- 

terization. Task Order No. 1. Book 2. Database Documenta- 

tion Book. OO-ALC MANPRC (Statistical Analysis). 

AD-A237 403/1/GAR 159,696 PC A22/MF A04 
AD-A237 404/9/GAR 

AIDS: Anti-HIV Agents, Therapies, and V: 

AD-A237 404/9/GAR 19,503" PC A ‘A99/MF A06 
AD-A237 405/6/GAR 

Su of United States Army Reserve (USAR) Troop Pro- 

Repo nit mec PU) Soldiers 1989. Tabulation of Questionnaire 

Cross-Sectional Sample: Officers and Enlisted 


159,697 PC A23/MF A04 


). 
A16/MF A03 


—y 
AD -AgST 405/6/GAR 
AD-A237 406/4/GAR 
gram Unt United States Army Reserve (USAR) Troop Pro- 
ram Unit (TPU) Soldiers. Technical Report. The Research 
AD-A237 406/4/GAR 
yer 407/2/GAR 
—. s (rpUy So States Army Reserve (USAR) Troop Pro- 


Soldiers Ray Tabulation of Questionnaire 
nal Sample: Noncommissioned Of- 


159,698 PC A06/MF A02 


lesponses: oc 


AD-A237 407/2/GAR 
AD-A237 408/0/GAR 
po of United States Army Reserve (USAR) Troop Pro- 
Init (TPU) Soldiers 1989. Tabulation of Questionnaire 
Responses: Cross-Sectional Sample: Junior Enlisted (E1- 


4) 
AD-A237 408/0/GAR 159,700 PC A23/MF A04 
AD-A237 409/8/GAR 
tific and at Pm a ecign a and 


inal istribut 
AD-A23 408/8/GAR mpd 1a 154 Po Aa! MF A01 
AD-A237 410/6/GAR 
poe i ra Processes of Underwater Mountainous Terrain 


and their Importance to the Navy. 
AD-A237 410/6/GAR 160,079 PC A01/MF A01 
AD-A237 411/4/GAR 
Alsys Limited, Alsycomp 017, Version 5.2, MICRO VAX Il 
Under Micro VMS V5.3 (Host) to INMOS T1425 Tran: 
Implemented on a B403 TRAM (Target), 901118N1.11064. 
AD-A237 411/4/GAR ,493 PC A0O5/MF A01 


AD-A237 412/2/GAR 
jee Wafer Advanced gre (SWAP). Multichip 


je (MCM) Foundry Study. V: 
aw ren 412/2/GAR 158.¢ 607 PC A11/MF A03 
AD-A237 413/0/GAR 
Three-Dimensional Vortex sa oo and Interactions in 
Near-Wall Turbulent Boundary Layers. 


159,699 PC A23/MF A04 


AD-A237 413/0/GAR 
AD-A237 414/8/GAR 


Generalized Simplified Analytic Solution of Optimum Cycle 
Parameters for Land and Aircraft Gas Turbine Engines and 


its Applications--Transiation. 
AD-A237 414/8/GAR 158,386 PC A03/MF A01 


AD-A237 415/5/GAR 


Trial Implementation of a Secure Application ye | Ten15. 
AD-A237 415/5/GAR 158,494 PC A03/MF A01 


AD-A237 416/3/GAR 


157,765 PC AOS/MF A02 


i ete. 
AD-A23 416/3/GAR 158,344 PC A06/MF A02 
AD-A237 417/1/GAR 


Coastal Model Investigation: Ventura Harbor, California, 
ign for Wave and Shoaling Protection. 
AD-A237 417/1/GAR 160,102 PC A04/MF A01 


AD-A237 ee 

Primal-Dual Methods for Linear raiser 

AD-A237 rf 8/9/GAR 357 A03/MF A01 
AD-A237 419/7/GAR 

——- and Environmental Benefits of Product Substitu- 


tion for ne ts. 
AD-A237 /7/GAR 158,956 PC A07/MF A02 
AD-A237 420/5/GAR 


Wind-Wave Generation on Restricted Fetches. 
AD-A237 420/5/GAR 160,056 PC A03/MF A01 


AD-A237 421/3/GAR 
pe of ee Features on Tilt of the Wide 


Area Mine Ground Platform. 
AD -AZS? 7-421/3/GAR 159,784 PC A03/MF A01 
AD-A237 422/1/GAR 


Assessment of Dermal and Ocular Effects of Topical Skin 
Protectant Formulations ICD-1536 (Lot no. 11 Jan 91 BH) 
and !CD 1536 (Lot no. 03 Jan 91 AH) May 1991. 

AD-A237 422/1/GAR 159,591 PC A03/MF A01 


AD-A237 423/9/GAR 


Very H p eermene Fibers of TiC and TiB2. 
AD-A237 423/9/GAR 159,217 PC ‘A04/MF A01 


AD-A237 424/7/GAR 
Disaster Relief Logistics Doctrine for U.S. Army Units: Fact 


or Fiction 
AD-A237 ‘424/7/GAR 159,701 PC A08/MF A02 
AD-A237 425/4/GAR 
Experimental and —— Study of Rippied Trailing Edge 


Airtoils for Compressor 
AD-A237 425/4/GAR 159,188 PC A0S/MF A01 
AD-A237 426/2/GAR 4 


LSD 36 Well Deck og Protection. 
AD-A237 426/2/GAR 160,074 PC A03/MF A01 


AD-A237 427/0/GAR 
Evolution of a Finite Pulse of Radiation in a High-Power 


Free-Electron r. 
AD-A237 427/0/GAR 160,164 PC A04/MF A01 
AD-A237 428/8/GAR 


Vlasov Simulations of Very-Large-Amplitude Wave Genera- 
tion in the Plasma Wakefield Accelerator. 
AD-A237 428/8/GAR 60,290 PC A03/MF A01 


AD-A237 429/6/GAR 
Model Filled Polymers 8. Synthesis of Crosslinked Polymer- 


ic Beads by Seed Polymerization. 
AD-A237 429/6/GAR 159,218 PC A03/MF A01 
AD-A237 430/4/GAR 


—— Filled Polymer 7: Flow behavior of — Contain- 
Monodisperse Crosslinked Polymeric Beads. 
A A237 430/4/GAR 159,219 PC ‘A03/ MF A01 


AD-A237 432/0/GAR 


Low Intensity Conflict from a Maritime eye 
AD-A237 432/0/GAR 159,785 A03/MF A01 


age onto ma 


AR 1 investigations: Programmed Instructio 
AD-ADS7 MI99/8/GAR i 159,823 PC A04/MF A01 


AD-A237 434/6/GAR 


Structure of the Air Force’s Job Performance Measurement 
System and Predictability of the Armed Services Vocational 


Awe: yoo hy = 
AD-A237 434/ 159,702 PC A05/MF A01 


AD-A237 435/3/GAR 
Responsivity Uniformity Enhancements for Backside-lIllumi- 
nated Charge-Coupled Devices (BICCDs) by Excimer Laser- 
Assisted Etching. 
AD-A237 435/3/GAR 158,667 PC A03/MF A01 
AD-A237 436/1/GAR 
of Targets in Terrain Clutter by Using Multispec- 
rocessing. 


Detection 

tral Infrared Image Pr 

AD-A237 436/1/GAR 158,642 PC A04/MF A01 
AD-A237 437/9/GAR 


Use A the Implicit-Finite-Difference Method to Implement 


the Parabolic Equation Mi 
AD- A237 437/9/GAR 158,645 PC A03/MF A01 
AD-A237 438/7/GAR 


Corps Engineer Operations Supporting Non-Linear Battle 


(CONLIB). 
AD-A237 438/7/GAR 159,786 PC A06/MF A02 
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AD-A237 439/5/GAR 
Alternative to Operational Amplifiers. 
AD-A237 439/5/GAR 158,655 PC A03/MF A01 
AD-A237 440/3/GAR 
Red River Waterway, Lock and Dam No. 3. Report 4. Still- 
ing — and Riprap Requirements. Spillway Hydraulic 


Model 
AD-A237 440/3/GAR 158,336 PC A04/MF A01 
AD-A237 441/1/GAR 
Performance of Asphalt Concrete Airport Pavements duri 
Thaw Weakening Periods: A Field Study. eg 
AD-A237 441/1/GAR 158,337 PC A04/MF A01 
eet 442/9/GAR 
nology Insertion (TI)/Industrial Process Im ement 
(Ph Task Order no. 1 (Misc Manufacturi Book 1. Date- 
base Documentation Book for OO-ALC MDANPWW (Onn (Over. 
view Layouts). 
AD-A237 442/9/GAR 
bac cer 443/7/GAR 
echnology Insertion (TI)/Industrial Process Improvement 
— Task Order no. 1 (Misc Manufacturing). Book 2. Data- 
Documentation Book for OO-ALC MANPWW. Analysis 


of the 80/20 Listi 
159,704 PC A17/MF A03 


159,703 PC A15/MF A03 


AD-A237 443/7/GAR 
AD-A237 444/5/GAR 
Technology Insertion (TI)/Industrial Process Improvement 
(IPI). Task Order no. 1 (Misc Manufacturing). Book 3. Data- 
—_ mee mentation Book for OO-ALC MANPWW. Main 


Gear Except C5 - WCD’s. 
ADA: '7 444/5/GAR PC A19/MF A04 


AD-A237 445/2/GAR 
Technology Insertion (Tl)/Industrial Process Improvement 
(IPI). Task Order no. 1 (Misc eyo Book 4. Data- 
base Documenta poe — for OO-ALC MANPWW. Noise 


AD ALS Aas ASI2/GAR 159,706 PC A12/MF A03 
pene 446/0/GAR 
echnology Insertion (TI)/Industrial Process Improvement 
ep, Task Order no. 1 (Misc aoe a Book 5. Data- 
— Documentation — for OO-ALC MANPWW. Noise 
i 


Gear - Profiles. 
AD-A237 446/0/GAR — 159,707 PC A13/MF A03 
AD-A237 447/8/GAR 
a Responses to Intermittent Exercise as Modi- 
fied by Heat Stress and Protective Clothing. 
AD-A237 447/8/GAR 159,571 PC A03/MF A01 


AD-A237 448/6/GAR 
Cloning and Expression of Genes for 
oo for Rapid Diagnosis 
opment. 
AD-A237 448/6/GAR 159,468 PC A03/MF A01 
AD-A237 449/4/GAR 


Characterization of Monoclonal Antibodies to Two Trepon- 
ema denticola Serotypes by the Indirect Fluorescent-Anti- 


body Assay. 
AD-A237 449/4/GAR 159,460 PC A03/MF A01 
AD-A237 450/2/GAR 


Assessment of the Nutritional Intake and Energy Expendi- 
by of Unacclimatized U.S. Army Soldiers Living and Work- 


at High Altitude. 
A A237 450/2/GAR 159,479 PC A08/MF A02 
AD-A237 451/0/GAR 


Nonlinear Dynamics of Josephson Junction Parametric Am- 


plifier A 
AD- A237 7. 451/0/GAR 158,656 PC A02/MF A01 
AD-A237 452/8/GAR 
Studies in Neural Network: 
AD-A237 452/8/GAR 
AD-A237 453/6/GAR 


N ce 


159,705 


ue Virus Type-2 
Vaccine Devel- 


159,512 PC A01/MF A01 





n of the In Vitro Generation of a 
le Response against the Syngeneic 


159,378 PC A03/MF A01 


Cytotoxic T-Lymphocyt 

MOPC-315 Plasma 

AD-A237 453/6/GA\ 
AD-A237 454/4/GAR 

Semiannual Report for the First Six —_ of Activity on 

Grant N00014-91-J-1333: 1-30 January 1991 

AD-A237 454/4/GAR 158,131 PC A01/MF A01 


AD-A237 455/1/GAR 
Tropical Cyclone Motion in the Northwest Pacific Ocean. 


Phase 1 
AD-A237 455/1/GAR 158,002 PC A01/MF A01 
AD-A237 456/9/GAR 


Hey ety of — Based Magnetic LP-LEC Growth 


AD-A237 q56/9/GAR 160,231 PC A06/MF A02 
AD-A237 457/7/GAR 


Center for Thin Film Studies. 
AD-A237 457/7/GAR 


AD-A237 458/5/GAR 
Hamiltonian 3- oe _ Tracing in the Oceanic Waveguide on 
arti 


the Elli 
160,087 PC A0S/MF A01 


160,165 PC A07/MF A02 


AD-A237 458/ 5/GAR 
AD-A237 459/3/GAR 


Effects of Donor-Acceptor Electronic Interactions on the 
Rates of Gas-Phase Metallocene Electron-Exchange Reac- 
tions. 


AD-A237 459/3/GAR 158,267 PC A03/MF A01 
AD-A237 460/ ovr 





T of Proton Electroreduction Kinet- 
ics at Goldtt 2) and in} Surfaces. 


AD-A237 460/1/GAR 

AD-A237 461/9/GAR 
New Synthetic Receptor Derived from Bridged Anthra- 
cenes. 


AD-A237 461/9/GAR 158,219 PC A0Q1/MF A01 
AD-A237 462/7/GAR 

Solvent Dynamical Effects in Electron Transfer: The Sol- 

— Limit and the Predicted Influence of Quantum 

AD-A237 462/7/GAR 158,269 PC A03/MF A01 
AD-A237 463/5/GAR 

Growth, Characterization and Device Development in Mon- 


ocrystalline Diamond Films. 
AD-A237 463/5/GAR 160,232 PC A03/MF A01 


AD-A237 464/3/GAR 
Mouse Hepatitis Virus ee Suppresses Modulation of 


Mouse Spleen T-Cell Activ 
AD-A237 464/3/GAR " 159,998 PC A03/MF A01 
AD-A237 465/0/GAR 


— of ae on the Activation of Murine 


ymphocytes in Vitro 
Ro hos? 465/0/GAR 159,379 PC A03/MF A01 
AD-A237 466/8/GAR 


Surface Structure and Surface Order. 
AD-A237 466/8/GAR 160,233 PC AOS/MF A01 


AD-A237 467/6/GAR 
Effect of Excess Oxydianiline on the Properties of Polyi- 
mide. 
AD-A237 467/6/GAR 158,322 PC A03/MF A01 


AD-A237 468/4/GAR 


Reply to Comment on ‘Light-induced Drift of Quantum-Con- 
fined Electrons in Semiconductor Heterostructures’ by A. A. 


Grinberg and S. Lui 
160,234 PC A02/MF A01 


158,268 PC A03/MF A01 


yi. 

AD-A237 468/4/GAR 
AD-A237 469/2/GAR 

Ventilation Kinetics Testing of a Steel Frame/Rubber Fabric 


Underground Shelter. 

AD-A237 469/2/GAR 159,618 PC A03/MF A01 
AD-A237 470/0/GAR 

Mobile Microwave Landing System (MMLS) User Interface. 

AD-A237 470/0/GAR 159,708 PC A03/MF A01 
AD-A237 471/8/GAR 


Development of a Mixture oes Nonlinear Wave Propagation 


in Fiber-Reinforced Composit 
AD-A237 471/8/GAR °S 159,220 PC A03/MF A01 
AD-A237 472/6/GAR 


Model Filled a 11. Synthesis of Uniformly Cross- 


inked Polystyrene Microbeads. 
AD-A237 YTBIGIGAR 159,221 PC A03/MF A01 
= 473/4/GAR 


inced Modeling of Failure Modes in Metals. 
AD ADS? 473/4/GAR 159,244 PC A01/MF A01 


AD-A237 474/2/GAR 
Cooperative Research and Development 
(CRDA) Handbook. 
AD-A237 474/2/GAR 
AD-A237 475/9/GAR 
Counting Networks. 
AD-A237 475/9/GAR 
AD-A237 476/7/GAR 


APRIL: A Processor Architecture for ee Pe ans 
AD-A237 476/7/GAR PC A03/MF AO1 


AD-A237 477/5/GAR 
Lazy Task Creation: A Technique for Increasing the Granu- 


larity of Parallel Programs. 
AD-A237 477/5/GA 158,495 PC A03/MF A01 
AD-A237 478/3/GAR 
Negative lon Formation with Electron Impact to Simulants. 
AD-A237 478/3/GAR 58,220 PC A04/MF A01 
AD-A237 479/1/GAR 
Six-Year Summary of Fort Irwin, CA, = Housing Com- 
| nen Test: O and fh e Costs of Manu- 
factured vs. Conventionally Built Units. 
AD-A237 479/1/GAR 159,709 PC A04/MF A01 


AD-A237 480/9/GAR 
PC Dugout Micro-Mainframe Integration System: PAX Im- 


plementation. 
AD-A237 480/9/GAR 158,496 PC A04/MF A01 
bam wrt 
ect Support (PLUS). 
ADADS? 481/7/GAR 
AD-A237 482/5/GAR 
Light Battalion Task Force Reconnaissance and Surveil- 
lance: Clear Vision or Groping in the Dark. 
AD-A237 482/5/GAR 159,750 PC A04/MF A01 


AD-A237 483/3/GAR 
Positive and Negative Affect as Moderators of the Job Sat- 
isfaction-Job Attitudes Relationship. 
AD-A237 483/3/GAR 157,731 PC A03/MF A01 
AD-A237 484/1/GAR 
Short-Term Test-Retest Reliability of an Experimental Ver- 
sion of the Basic Attributes Test Battery. 
AD-A237 484/1/GAR 159,710 PC A03/MF A01 
AD-A237 485/8/GAR 
Annual VA/EM-IRIEM Research S Env 
— Held in Clearwater, Florida on 22- 24 i 


Agreement 


157,748 PC A07/MF A02 


158,624 PC A03/MF A01 








159,787 PC A04/MF A01 





AD-A237 508/7/GAR 


AD-A237 485/8/GAR 
AD-A237 486/6/GAR 
See See Teeete ah Gagne a Sean 


Data Records-- 
AD-A237 486/6/GAR 159,319 PC A07/MF A02 
AD-A237 487/4/GAR 
Microwave Drying of Potentially Diffi- 


"159,944 PC A09/MF A02 


160,540 PC A12/MF A03 


and | 
AD-A237 487/4/GAR 


AD-A237 488/2/GAR 
Alton Pumping Station, Alton, Illinois. Hydraulic Model In- 


vestigation. 

AD-A237 488/2/GAR 158,338 PC A04/MF A01 
AD-A237 489/0/GAR 

Impulse Radar Bathymetric Profiling in Weed-infested Fresh 


Water. 
AD-A237 489/0/GAR 160,070 PC A03/MF A01 
AD-A237 490/8/GAR 
Environmental Assessment: Entry/Exit Tests for Collective 
Protection NBC Shelter Systems Using Human Volunteers 
AD-A237 490/8/GAR 159,619 PC AOS/MF A01 
AD-A237 i 
of Monoclonal against 
in by In vine Sieuiaton (SBIR 90.1). 
AD Aza? 491 31/6/GAR 159,461 PC A02/MF A01 
AD-A237 492/4/GAR 
Cost Analysis of Two Methods of Instruction in P-3 Fleet 


AOASST 492/4/GAR 159,824 PC A05/MF A01 
AD-A237 493/2/GAR 

——- of Navy Recruiting Command’s Officer Goaling 

AD-A237 493/2/GAR 159,711 PC A0S/MF A01 
AD-A237 494/0/GAR 

Effect of On-Site Child Care Services on Person- 


AD-ADS? Go4/0/GAR - ieee 


159,825 PC A10/MF A03 
AD-A237 495/7/GAR 
Analysis of Naval Officer Accession Supply: Historical Fac- 


tors and Future Tr b 

AD-A237 495/7/GAR 159,712 PC A0Q5/MF A01 
AD-A237 496/5/GAR 

Counteri Strat 

tion: U.S. Strategies in El 

AD-A237 496/5/GAR 
AD-A237 497/3/GAR 

Near-Stall Loss 


cade with Explorat pn oe ty 
AD-A237 497/3/GA\ 
AD-A237 498/1/GAR 


Persistent Data/K 
AD-A237 498/1/GAR 


AD-A237 499/9/GAR 
St Se Os Ce ne Se 


Boundary in 
AD-A237 499/8/GAR 159,245 PC A03/MF A01 
AD-A237 500/4/GAR 


Task Analysis and Workload Prediction for the MH-47E 
Mission and a Comparison with CH-47D Workload Predic- 


tions. Volume 1. Summary Report. 


AD-A237 500/4/GAR 159,713 PC A04/MF A01 
AD-A237 501/2/GAR 

Operational Concept Document for the Next Generation 

Computer Resources (NGCR) oes. Systems Interface 


Standard Baseline. 
AD-A237 501/2/GAR 158,497 PC A08/MF A02 
AD-A237 502/0/GAR 
Modification of Programs CHIEF and CID to Compute 
Se ee ee Mixed Bound- 
At.Ace? Soe 502/0/GAR 160,123 PC A04/MF A01 
AD-A237 503/8/GAR 
Soivent-Dependent Redox i of Metal 
Amine Complexes. The Delineation of ific Solvation Ef- 
fects. 
AD-A237 503/8/GAR 158,270 PC A03/MF A01 
AD-A237 504/6/GAR 


Electron Tunneling Micr 
AD-A237 504/6/GAR 


AD-A237 505/3/GAR 
Cyclic Voltammetric Wave-Shapes for Microdisk Electrodes: 
Coupled Effects of Solution Peon mr er Ca- 
pacitance, and Finite Electrochemical Ki 
AD-A237 505/3/GAR 158, 271. ee A04/MF AO1 
AD-A237 506/1/GAR 
pany Reactions at Metal- oanomag Interfaces: 


Introduction to Some lemporary Issues. 
AD-AzS? 506/1 /GAR 158,272 PC "A03/MF A01 
AD-A237 507/9/GAR 
Comparisons b g Ti 
Outer-Sphere Electron-Transfer_ Rates at ~Pt(111) mo 
Coated with Ordered lodine yers. 
AD-A237 507/9/GAR 158,273 PC A03/MF A01 


AD-A237 508/7/GAR 


Atomic-Resolution Scanning Tunneling Microscopy and In- 
frared Spectroscopy as Combined In- Probes of Electro- 


OR-7 


for Effective Conflict Termina- 
159,788 PC A11/MF A03 


Cas- 


a CD 
E low Control. 
— toe fw 189 PC A08/MF A02 


Base. 
158,625 PC A04/MF A01 


” 160,235 PC A03/MF A01 


ce a MAG 
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NTIS ORDER/REPORT NUMBER INDEX 


chemical Adiayer Structure: Carbon Monoxide on Rhodi- 


um(111). 
AD-A237 508/7/GAR 158,274 PC A03/MF A01 
AD-A237 509/5/GAR 
Influence of Potential on Metal-Adsorbate Structure: Sol- 
vent-independent Nature of Infrared Spectra for Pt(111)/ 


co. 
AD-A237 509/5/GAR 158,275 PC A03/MF A01 
AD-A237 510/3/GAR 


Comparative Study of Heat ead and Water Vapor Per- 


meability at Three Laboratorie: 
AD-A237 510/3/GAR 159,242 PC A03/MF A01 


AD-A237 511/1/GAR 
Analysis of Nitromethan 
AD-A237 511/1/GAR 

AD-A237 512/9/GAR 
Evidence for Environmental Factors, Including Presence of 
Heavy Metals, Involved in Converting Potential Pathogens 
LE a Viable But Nonculturable State in River and Estuarine 
AD-AS37 512/9/GAR 159,050 PC A03/MF A01 

AD-A237 513/7 


Adsorption and Diffusion of Nitrogen, Argon, and 
Methane in Molecular Sieve Carbon at Elev: 


158,210 PC A04/MF A01 


AD-A237 529/3/GAR 
AD-A237 530/1/GAR 
Survey of United States Army Reserve (USAR) Troop Pro- 
"vr Unit (TPU) Soldiers 1989. Tabulation of Questionnaire 
ses: Longitudinal Sample: Junior Enlisted Stayers 
from 19 1988 to 1989. 1988 Questionnaire Responses. 
AD-A237 530/1/GAR 159,715 PC A23/MF A04 
AD-A237 531/9/GAR 
Survey of United States Army Reserve (USAR) Troop Pro- 
aaa Unit wu PU) Soldiers 1989. Tabulation of Questionnaire 
esponses: Longitudinal Sample: Junior ~ orev Stayers 
from 1988 to 1989. 1989 Questionnaire Respo 
AD-A237 531/9/GAR 159,716 PC A23/MF A04 
AD-A237 532/7/GAR 
URV Multiprocessor Control System and Ground Station 
Controller Software Design. 
AD-A237 532/7/GAR PC A04/MF A01 
AD-A237 533/5/GAR 
Reversible Organophosphorus Anticholinesterase-Induced 
Epileptiform Activity in the Hippocampus. Subtitle: Drugs 
that interact the Epileptogenic Effects of Soman 
AD-A237 533/5/GAR 159,620 PC A04/MF A01 
AD-A237 ie 


R shal, hh 


159,424 PC A03/MF A01 


157,824 








AD-A237 513/7 158,276 Not wo NTIS 
AD-A237 514/5 
On the Pressure Gradient Force Over Steep Topography in 


ben ma Coordinate Ocean Models. 
AD-A237 514/5 160,071 
AD-A237 515/2/GAR 
Air Force Health Study. An Epidemiologic investi 
Health Effects in Air Force Personnel Followii 
to Herbicides. Introduction, Background and 
(Chapters 1-5, 18, 19). 
AD-A237 515/2/GAR 
AD-A237 516/0/GAR 
Air Force Health S 
— Effects in Air 
lo Herbicides. Volume 
AD-AZ3? SIG/O/GAR 


AD-A237 517/8/GAR 
Air Force Health Study. An Epidemiologic investi 
—— Effects d Va _ Personnel Following 
io Herbicides. V. 
AD-A237 SIT/B/GAR 
AD-A237 518/6/GAR 
Air Force Health Study. An ———— Investigation of 
rego Effects in hed ‘orce Personnel Following re 
Herbicides. Volume 3 
AD-A237 518/6/GAR 159,534 
AD-A237 519/4/GAR 


Air Force Health S 
Health Effects in Air 
. Vi 


Not available NTIS 


tion of 
xposure 
inclusions 


159,531 PC A07/MF A02 


. An Epidemiol 
“orce Personnel 


ic Investigation of 
ollowing Exposure 


159,532 PC A10/MF A03 


ition of 
xposure 


159,533 PC A13/MF A03 


PC A19/MF A04 


. An Epidemiol 
= Personnel 


ic investi 
ollowing 


tion of 
xposure 


159,535 PC A14/MF A03 


to H olume 
AD-A237 SIS/4/GAR 
AD-A237 520/2/GAR 


Air Force Health S 
Health Effects in te 


to Hi . Vol 
AD-A237 SOO/2/GAR 
AD-A237 521/0/GAR 
Air Force Health S 
Health Effects in Air 
to Herbicides. Volume 
AD-A237 521/0/GAR 
AD-A237 522/8/GAR 
Air Force Health S 
—_ Effects in eo 


lo Herbicides. Volum 
AD-ADS? SOD/BIGAR 
AD-A237 523/6/GAR 
Air Force Health Si 
Health Effects in ‘el 
to Hi . Vi 
AD-A237 Sea/O/GAR 
AD-A237 524/4/GAR 
Air Force Health S 
Hae Effects in wed 
to 


. Volume 9. 

AD-A237 524/4/GAR 
AD-A237 525/1/GAR 

Approach to Com; pe 6 Coie Soe History. 

AD-A237 525/1/ 159,789 PC A03/MF A01 
AD-A237 526/9 

Tech seme (Tl)/Industrial Process | it 

(IPI) Ti Order Number 1. Data Base Documentation 

Book for OC-ALC/MATPF (Flight Control). 

AD-A237 526/9 159,714 Not available NTIS 
AD-A237 527/7/GAR 

js of Nearest Neighbor Interactions in the Pyrimidine 

Triple Helix Motif by Affinity Cleavi 

AD-A237 527/7/GAR 15: 422 PC A03/MF A01 
AD-A237 528/5/GAR 

Effects of Abasic Sites on Triple Helix Formation Character- 

ized by Affinity Cleaving. 

AD-A237 528/5/GAR 
AD-A237 529/3/GAR 

Design of Novel Bases on Ri 

DNA by Oligonucleotide Direct 


OR-8 


ic investi 
‘ollowing 


159,536 PC A12/MF A03 


. An Epidemiol 


ation of 
force Personnel re 


. An Epidemiol 
orce Personnel 


ic Investigation - 
‘ollowing 


159,537 PC A14/MF A03 


. An Epidemiol 
— Personnel 


ic investi 
ollowing 


ation of 
xposure 


159,538 PC A06/MF A02 


. An Epidemiol 
_ Personnel 


ic Investigation “ 
ollowing 


159,539 PC A23/MF A04 


. An meee Investigation of 
‘orce Personnel Following re 


159,540 PC A24/MF A04 





159,423 PC A03/MF A01 


inition of GC Base Pairs of 
Triple Helix Formation. 


VOL. 91, No. 21 


horus Anticholinesterase-induced 
Epilep' tiform Fo a in the Hippocampus. Subtitle: Effects of 
Soman -- ictal Events and Inhibitory Activity. 
AD-A237 534/3/GAR 159,621 PC A03/MF A01 
AD-A237 535/0/GAR 


yen ea Effects in Niobium Base Alloys and Other 


ject 

AD-A237 535/0/GAR 159,266 PC A09/MF A02 
AD-A237 536/8/GAR 

Phase Screen Simulations of Seismic Wave <i Re- 

lated to Monitoring Underground Nuclear Explosi 

AD-A237 536/8/GAR 158,652 PC A07/MF A02 
AD-A237 537/6 

Experimental Transmission of Leishmania Major to Vervet 

Monkeys (Cercopithecus aethiops) by Bites of ‘Phlieboto- 

mus duboscqi’ (Diptera: Psychodidae). 

AD-A237 537/6 159,541 Not available NTIS 
AD-A237 538/4 

Mechanism — Anionic Ring-Opening Polymerization of Sila- 

cyclopent-3-enes. 

AD-A237 538/4 158,323 Not available NTIS 
AD-A237 539/2/GAR 

Bromide lon Catalyzed Dimerization of 3,3-Diphenyl-6-oxa- 

3-silabicyclo3.1.0hexane. Structure Determination and Ring 

Contraction of 2,2,6,6-Tetraphenyl-4,8-divinyl-1 ,5-dioxa-2,6- 

disilacyclooctane and Synthesis of 2,2,4,4- -Tetraphenyl-6- 

vinyl-1,3-dioxa-2. a-caatecychohonane. 

AD-A237 539/2/GAR 158,221 PC A02/MF A01 
AD-A237 540/0/GAR 

Predicting Performance Breakdown + Me Through Ob- 

jective Measures of Stress Sensitivity: Final Report. 

AD-A237 540/0/GAR 158, 083 - A04/MF A01 
AD-A237 541/8 

Technology oy ag m !)/Industrial Process Improvement 

(wy Task Order No. 1. Data Base Documentation Book for 

OO-ALC Model Validation Minutes. 

AD-A237 541/8 159,717 Not available NTIS 
AD-A237 542/6 

Technology Insertion (Tl)/Industrial Process Improvement 

(IP!) Task Order No. 1. Data Base —— Book for 

eereae (Engine Line Assets). Boo! 

AD-A237 542/6 159,718 Not ae NTIS 
AD-A237 melee 


Technology Insertion (Tl)/Industrial Process Improvement 

(IPI) Task Order No. 1. Data Base Documentation Book for 

OC-ALC/MATPFA (Autopilot Unit). 

AD-A237 543/4 159,719 Not available NTIS 
AD-A237 544/2/GAR 


Development of Laser Radar ATR Algorithms: Phase 2. 


Military Objects. 
AD-A237 544/2/GAR 158,616 PC A04/MF A01 
AD-A237 545/9/GAR 
Study to Develop a Model for the Allocation of Medical 
Supply Funds to the Various Clinical Services at Keller 
Army Community Hospital Based Upon Inpatient Weighted 
Units and ores | Weighted Units. 
AD-A237 545/9/G, 159,127 PC AO5/MF A01 
AD-A237 546/7/GAR 
— hog er Administrative Support to me ee 
it Service Chiefs at Walson Army C 





AD-A237 549/1/GAR 
AD-A237 551/7/GAR 
Analysis of the Allocation of Funds for the Direct Health 
Care Provider Program (DHCPP). 
AD-A237 551/7/GAR 159,128 PC A05/MF A01 
AD-A237 552/5 
Technology Insertion (Tl)/Industrial Process Improvement 
(IP!) Task Order No. 1. Data Base Documentation Book for 
SA-ALC/MABPSB (Sheet Metal). 
AD-A237 552/5 159,720 Not available NTIS 
an 553/3 
echnology Insertion (Tl)/Industrial Process Improvement 
(Ph Task Order No. 1. Data Base Documentation Book for 
ps Sart MATPGB (Gas Turbine Engines GTE). 
§53/3 159,721 Not available NTIS 


159,122 PC A04/MF A01 


Prt ph 
Program and Abstracts of the National Meeting of the Soci- 
ety for Leukocyte Biology (27th), International Res Con- 
gress (12th), and the Leukocyte Culture Conference (20th) 
Field in yr a Crete, Greece on October 14-18, 1990. 
AD-A237 554/1 159,425 Not available NTIS 
AD-A237 556/6/GAR 
= of HD Reactivity |. Competition Rates of Oxida- 


tion of HD with Simulants. 
AD-A237 SS6/6/GAR 159,622 PC A03/MF A01 
AD-A237 557/4/GAR 


sling cf Dissip of Non-elliptic Elastic Materials and the Mod- 
eli oorrert _— in Solids. 
AD A237 557/4/G 159,267 PC A02/MF A01 


AD-A237 558/: — 


Study of Neuronal os ago Synaptic Plasticity and Net- 
work Interactions Using a Lar vaeths Reconstituted Neur- 
onal Network Derived from F Biophy | Princi- 


ples. 

AD-A237 558/2/GAR PC A01/MF A01 
AD-A237 559/0/GAR 

Application of S1BYi2 to the AGARD WG18 Compressor 


Test Cases. 

AD-A237 559/0/GAR 159,190 PC A03/MF A01 
AD-A237 560/8/GAR 

Operating Systems Standards Working Group (OSSWG) 

Next Generation Computer Resources (NGCR) Program 

First Annual Report - October 1990. 

AD-A237 560/8/GAR 158,498 PC A21/MF A04 
ye 561/6 


echnology ee (Tl)/Industrial Process Improvement 
PD Task Order N Data Base Documentation Book for 


pee oy ye aman. 
AD-A237 561/ 159,722 Not available NTIS 


AD-A237 eneaen 


Role of USAF vere Surgeons During the Vietnam Conflict. 
AD-A237 562/4/ 159,723 PC A03/MF A01 


AD-A237 563/2/GAR 
one of Underwater Objects Separation in a Cross- 
I 


low. 

AD-A237 563/2/GAR 160,130 PC A04/MF A01 
AD-A237 564/0/GAR 

penta Computerized Methodology. A. Angle of Arrival 


n. B. Data g and Identification. 
ADASS? b64/0/GAR 158,646 PC (A03/MF A041 
AD-A237 565/7/GAR 


Ocean Environmental and Surface Parameters Controlling 
Initial Events in Macrofouler Recruitment. 
AD-A237 565/7/GAR 160,033 PC A01/MF A01 


AD-A237 566/5 


New Transacylation Catalysts: Silanes and Siloxanes Func- 
— with 4-(Dialkylamino)pyridine Moieties. 
AD-A237 566/5 158,240 Not available NTIS 





158,132 





AD-A237 567/3/GAR 


Report on Using Expert Systems for Computer-Aided For- 
mulation and Property Estimation of fae Oneian 1. Expert 
System Shell Selection and Initial per at 

AD- ‘A237 567/3/GAR 160,1 PC ‘A04/MF A01 


AD-A237 568/1/GAR 


Fatigue Resistant Optical Fibers. 
AD-A237 568/1/GAR 


AD-A237 569/9/GAR 


r Fueled Scramiet Investigation. 
ROASTS 569/9/GAR 158,387 PC A17/MF A03 


ADAG. 570/7/GAR 


160,166 PC A03/MF A01 





Hospital, Fort Dix, New Je! 
AD-A237 546/7/GAR 
AD-A237 547/5/GAR 
Study to Identify and Analyze the Effects of Category and 
Pate ae Sampling - the Reporting of Total Nursing 


Care Hour Requireme 

AD- nDST SAT S/GAR 159,118 PC A04/MF A01 
AD-A237 548/3/GAR 

Study to Identify Selected Variables Associated with Length 

of Stay of Outlier Diagnosis Related Groups at Brooke 


Army Medical Center. 
AD-A237 548/3/GAR 159,098 PC A07/MF A02 
AD-A237 549/1/GAR 


Study to Determine a Training Plan for the Medical Record 

Technicians of Naval Hospital, San Diego in Preparation for 

= Implementation of the Diagnosis Related Group 
ystem. 


159,132 PC A06/MF A02 


a to Pressure Breathing during + 
159,572 PC A02/MF A01 


ara G) in Si 

AD-A237 570/7/GAR 
AD-A237 571/5/GAR 

Calorimetric Investigation of Deuterated Palladium Elec- 


trodes. 

AD-A237 571/5/GAR 
AD-A237 572/3/GAR 

Polymer Drag Reduction of a Zero Pressure Gradient 


Boundary Layer. 
AD-A237 572/3/GAR 157,766 PC A04/MF A01 
AD-A237 573/1/GAR 


ey Security for Object-Oriented Database Sys- 


AD-A237 573/1/GAR 158,499 PC A03/MF A01 
AD-A237 574/9/GAR 
Laser Ablation of Aluminum at 193, 248 and 351 nm. 


158,277 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A237 574/9/GAR 
AD-A237 575/6/GAR 

Pilot Study of the Naming Transaction Shell. 

AD-A237 575/6/GAR 158,060 PC A03/MF A01 
AD-A237 576/4/GAR 

Inverted Echo Sounder Data nee a 

AD-A237 576/4/GAR 160, A08/MF A02 
AD-A237 577/2/GAR 


Mesoscale Characteristics and the Role of Deformation on 


n ics. 

AD-A237 577/2/GAR 160,057 PC A04/MF A01 
AD-A237 578/0 

A General Synthesis of eee | lons. Alky- 


lation of 4-Vinylpyridine with Primary Alkyl Ti 

AD-A237 578/0 158,222 Not" a NTIS 
AD-A237 579/8/GAR 

Involvement of the Immune System in Neuronal Plasticity. 

AD-A237 579/8/GAR 159,462 PC A04/MF A01 
AD-A237 580/6 

Microbiologically Influenced Corrosion of Copper in a 

Marine Environement. 

AD-A237 580/6 159,268 Not available NTIS 
AD-A237 581/4 

A High-Resolution Mesoscale Model for Coastal Atmos- 

ic Prediction. 


pheric 
AD-A237 581/4 
AD-A237 582/2 
Automated Tr | Cyclone H: 
AD-ASSY oBDr /2 ein Shaoto Not available NTVS 
AD-A237 583/0 
oe Resonance Scattering by Submerged Elastic 


AD-A237 583/0 160,124 Not available NTIS 
AD-A237 584/8 

Edge aryl Applied to Satellite Imagery of the Ocean: 

AD-A237 584/8 160,103 Not available NTIS 
AD-A237 585/5 

Tropical Cyclogenesis in the Eastern North Pacific from an 

African Wave. 

AD-A237 585/5 158,011 
AD-A237 586/3 

CLIMATV: A Naval Climate a System 

AD-A237 586/3 58,012 Not available NTIS 
AD-A237 587/1/GAR 

Ocean Simulation Model for Internal Waves. 

AD-A237 587/1/GAR 160,058 PC A04/MF A01 
AD-A237 588/9/GAR 

ExperCAT: An Expert System for Analysis and Short-Term 

Prediction of Clear Air Turbulence. 

AD-A237 588/9/GAR 158,004 PC A03/MF A01 
AD-A237 589/7/GAR 

Algorithms for Converting Geodetic Earth Location to Satel- 

lite Time and Swath Pixel Coordinates for the DMSP Satel- 

lite System. 

AD-A37 589/7/GAR 
AD-A237 590/5/GAR 

Development of a Genetically Engi d V lan 

Equine Encephalitis Virus Vaccine. 

AD-A237 590/5/GAR 159,463 PC A04/MF A01 
AD-A237 591/3/GAR 

Metabolism, Seizures, and Blood Flow in Brain Following 

ba ng Bag ng Mechanisms of Action and 


ossible Therapeutic Agents. 
AD Aga? 591/S/GAR 159,592 PC A03/MF A01 
AD-A237 592/1/GAR 


158,278 PC A03/MF A01 


158,003 Not available NTIS 


Not available NTIS 


160,544 PC A03/MF A01 








its in the Beaufort Sea, Spring 


1990. 

AD-A237 592/1/GAR 160,089 PC A07/MF A02 

AD-A237 593/9/GAR 
Conference Proceedi 
Remedial Measures Held in London, United Ki 
22-26 October 1990 (Les Risques Ocularies en 


Moyens d’y Remedier). 

AD-A237 593/9/GAR 158,134 PC A06/MF A02 
AD-A237 594/7/GAR 

Site Selection Criteria for Fire Protection Training Areas. 

AD-A237 594/7/GAR 159,724 PC A03/MF A01 
AD-A237 595/4/GAR 

Severe Weather Guide Mediterranean Ports - 32. Taranto. 

AD-A237 595/4/GAR 158,013 PC A04/MF A01 
AD-A237 596/2/GAR 

Severe Weather Guide Mediterranean Ports - 33. Tangier. 

AD-A237 596/2/GAR 158,014 PC A03/MF A01 
AD-A237 597/0/GAR 

Severe Weather Guide Mediterranean Ports - 34. Benidorm. 

AD-A237 597/0/GAR 158,015 PC A03/MF A01 
AD-A237 598/8/GAR 

Investigation of the As-Quenched and Early Aging Charac- 

+ gga of a Al - 4.1wt.% Li Binary Alloy by X-Ray Diffrac- 


AD-A237 598/8/GAR 159,269 PC A04/MF A01 


AD-A237 599/6/GAR 


Evaluation of Aircraft Turbine — R 
AD-A237 599/6/GAR 58,388 


AD-A237 600/2/GAR 
Soviet Nordic Nuclear Weapon Free Zone Proposal. 


on 
‘ol et les 


ings on Ocular Hazards in — and 


A04/ MF AO1 


AD-A237 600/2/GAR 
AD-A237 601/0/GAR 

Anisotropic Tensile Probabilistic Failure Criterion for Com- 

posites. 

AD-A237 601/0/GAR 159,222 PC A08/MF A02 
AD-A237 602/8/GAR 


Exploration of an Alt 
AD-A237 602/8/GAR 


AD-A237 603/6/GAR 
Cue between Pi-Orbital Overlap and Conductivity 


hthalocyaninato Lanthanides. 
AD-A237 603/6/GAR 158,279 PC A03/MF A01 
AD-A237 604/4/GAR 
Surface-Bound Alkyl Monolayers: Electrochemical and 
Structural Characterization. 
AD-A237 604/4/GAR 159,426 PC A03/MF A01 


AD-A237 605/1/GAR 
Surface-Bound Biomembranes | i R 
Electrochemical and Structural Characteriza 
AD-A237 605/1/GAR 159,427 Pe "A03/MF A01 
AD-A237 606/9/GAR 


Evaluation of Surface-Bound Membranes with Electro- 


chemical Impedance Spectroscopy. 

AD-A237 606/9/GAR 159,428 PC A03/MF A01 
AD-A237 607/7/GAR 
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AD-A237 618/4/GAR 159, 792 


AD-A237 619/2/GAR 
perme oe gam of Defense Effectiveness in Coun- 


ternarco 
AD-A237 TS 1a/ SCAR 158,088 PC A03/MF A01 
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AD-A237 648/1 
Effects of Adrenalectomy on CRH Kooy $ ACTH Re- 
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AD-A237 653/1/GAR 
n ’s Precision Metal Forming Cell. Industrial Mod- 
ernization Incentive Program (IMIP). Phase 2. 
AD-A237 653/1/GAR 159,270 PC A08/MF A02 
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Magnetospheric St 
Approach 
AD-A237 674/7/GAR 
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157,990 PC A03/MF A01 


VOL. 91, No. 21 


AD-A237 676/2/GAR 
Instrumentation Career Ladder AFSC 316X3. 
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AD-A237 687/9/GAR 
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AD-A237 804/0/GAR 159,751 PC A11/MF A03 


ARI-RR-1584 
Task Analysis and Workload Prediction for the MH-47E 
Mission and a Comparison with CH-47D Workload Predic- 


tions. Volume 1. Summ 4 
159,713 PC A0Q4/MF A01 


158,210 PC A04/MF A01 


ary Ri 
AD-A237 500/4/GAR 
ARI-RR-1590 


Instructional Needs Analysis of the U.S. Ai 
Command (USAREC) On-the-Job Recruiter 


5.A237 800/8/GAR 
ARI-RR-1591 

Assessment of the Operations Planning Tools (OPT) duri 

a Division-Level Command Post Exer: cise. - 

AD-A237 799/2/GAR 159,804 PC A03/MF A01 
ARI-TR-929 

Soe tional Downsizini 

Im tions and Reco menendalions for Action. 

Al A237 243/ V/GAR 159,820 PC A09/MF A02 
ARMS CONTROL VERIFICATION OP-7 

Satellites Harming Other Satellites. 

PB91-224022/GAR 160,639 PC A04/MF A01 
ASI690-329-90-I-VOL-1 

Task Analysis and Workload Prediction for the MH-47E 

—— and a Comparison with CH-47D Workload Predic- 


Volume 1. Summary Report. 
AD-A237 500/4/GAR 159,713 PC A04/MF A01 


ASL-CR-91-0001-1 


nlinear Dynai Nae, 
AD Ada? bod AGAR _ bey . n06/MF A02 
ASL-TR-0294 
je boty An Atmospheric Transmittance Code Based on 
AD-A237 624/2/GAR 158,046 PC A03/MF A01 
ASL-TR-0296 
Manual Method for Determining the Fractional Stability Cat- 
b-A237 627/5/GAR 158,056 PC A05S/MF A01 
ASPE/ISP-86-05A 
Alternative Estimates of the Cost of Children from the 
1980-86 Con: 


sumer e Survey. 
PB91-218560/GAR 158,177 PC A10/MF A03 
ASPE/SSP-86-007 


Child Care Challenge: What Bp oom Need and What Is 
Available in Three 


letropolitai 
PB91-224931/GAR M60. 60.737 PC A13/MF A03 
ASPE/SSP-87-008-VOL-1 
Homeless Families with Children: {soy Responses 
of Five Communities. Volume 1. Cross-Site Comparisons 


and Findi 
158,090 PC A07/MF A02 


Recruiting 
raining Pro- 


159,734 PC A03/MF A01 


Individual and Organizational 


PB91-1 75984/GAR 

ASPE/SSP-87-008-VOL-2 
Homeless Families with Children: Pr 
of Five Communities. Volume 2. Site 
gram Profiles. 


‘ammatic Responses 
isit Reports and Pro- 


Ri on amilies. 
PB91-224899/GAR 158,103 PC A03/MF A01 
ASPE/SSP-89-056A 


pry Successful Families: An Overview of Constructs 


and Selected Measures. 

PB91-224907/GAR 158,104 PC A03/MF A01 
AU-ARI-RR-90-8 

Wartime Air Traffic Control. 

AD-A237 385/0/GAR 
AW90-323-046 


Site Selection, Design, Construction and Monitoring of a 


Proto SWMIS. 
PB91-198457/GAR 158,341 PC A09/MF A02 
BCM-NS-CNA-91-001 
Study of Neuronal Properties, Synaptic 
work Interactions Using a Computer Reconstituted Neur 
onal Network Derived from Fundamental Biophysical Princi- 


PC A01/MF A01 


159,686 PC A04/MF A01 


ples. 

AD-A237 558/2/GAR 
BIBOS-—-412/90 

New developments in the theory and application of Dirichlet 


forms. 
TIB/A91-00925/GAR 159,345 PC E09 
BMU--1990-265 


Abschaetzung mittlerer Kaminueberhoehungen fuer kalte 
poe (Assessment of mean stack rises for cold 


ces). 
T1B/B91 -01009/GAR 158,954 PC E09 
BNL-NUREG-51581-VOL-9 


Radioactive oe Released from Nuclear Power Plants. 
Annual Report 1988 
NUREG/CR-2907-V9/GAR 


158,132 


PC A15/ Me ro 
BNL-45290 


SSC 50 mm di cross section. 
DE91014037/GAR 


BNL-45305 


Evaluated nuclear data file ENDF/B-VI. 
DE91013529/GAR 160,319 PC A03/MF A01 


BNL-45306 


Evaluated Nuclear Structure Data File (ENSDF). 
DE91013715/GAR 160,347 PC A03/MF A01 


BNL-45307 
Cooperation in nuclear data evaluation among the OECD 


countries. 

DE91013860/GAR 160,032 PC A03/MF A01 
BNL-45337 

Stability of bellows used as 


perconducti a nets in accelerators 
BE91014030 GA 


160,424 
BNL-45343 


Tune meter systems at the AGS complex 
DE91013976/GAR 160,403 


BNL-45344 
= new fast extraction system for the g-2 experiment and 


HIC injection. 
beoi01s687/GAR 160,331 PC A03/MF A01 
BNL-45356 


160,430 PC A03/MF A01 





joints 
PC A03/MF A01 


su- 


PC A03/MF A01 


Transverse damper system for RHIC. 
DE91013889/GAR 160,390 PC A03/MF A01 


BNL-45384 


Design of the AGS Booster lonization Profile 

DE91013804/GAR 160,371 Pa A03/ ME A01 
BNL-45391 

See ena Se: i i ics for 

the AGS Booster, a generic approach. 

DE91013795/GAR 160,365 PC A03/MF A01 
BNL-45410 





AGS Booster beam loss monitor system. 
DE91013974/GAR 160,401 PC A03/MF A01 


BNL-45411 


ign and testi 
DE91013332/GA 


BNL-45418 


of the AGS Booster BPM detect 
160,305 PC ‘A03/MF A01 


AGS Booster Beam Position Monitor system 
DE91013598/GAR 160,332 PC A03/MF A01 
BNL-45420 

First results of proton injection commissioning of the AGS 


Booster synchrotron. 
DE91013596/GAR 160,330 PC A03/MF A01 


BNL-46112 


BNL-45422 
User control of the proton beam injection trajectories into 
the AGS Booster. 
DE91013591/GAR 160,326 PC A03/MF A01 
BNL-45423 


AGS Booster low fr 
DE91013796/GAR 


BNL-45425 
Analysis of magnetic field measurement results for the AGS 


Booster ‘ 

DE91013599/GAR 160,333 PC A03/MF A01 
BNL-45429 

Pumping mechanisms in sputter-ion pumps low pressure 

Be91013595/GAR 160,329 PC A03/MF A01 
BNL-45431 


system. 
160,366 PC A03/MF A01 


dAoli: Q Lh 


9 AGS Booster. 
160,328 PC A03/MF A01 





Database for 
DE91013593/GAR 
BNL-45435 


i converter si and analysis. 
DE91013802/GAR 160,370 PC A03/MF A01 
BNL-45445 


H(sup (minus)) source. 


BNL toroidal volume 
DE91013592/GAR 160,327 PC A03/MF A01 


BNL-45461 


AGS Booster mgr rf system. 
DE91013975/GAR 160,402 
BNL-45463 

Transient analysis of the AGS-Booster ring dipole and qua- 

drupole lem. 

DE91013589/GAI 160,324 PC A03/MF A01 
BNL-45464 


PC A03/MF A01 


Booster-to-AGS beam transfer fast kicker 
DE9101 '3800/GAR 160,325 


BNL-45513 

Perturbation treatment of the longitudinal coupling imped- 

ance of a toroidal 5 

DE91013884/GAR 160,389 PC A03/MF A01 
BNL-45514 

Comparison between coasting and bunched beams on opti- 

Desioraeea/Gan” is “owens 13 PC A03/MF AO1 
BNL-45515 

Beam life-time with intrabeam scattering and stochastic 

Beare 3977/GAR 160,404 PC A03/MF A01 
— 


modulators. 
PC A03/MF A01 


around strategy for RHIC. 
DES! 01 1013900/GAR 160,414 PC A03/MF A01 


BNL-45517 





Beta functi in the p of linear a“ 
DE91013979/GAR 160,406 "h03/MF A01 
BNL-45518 


Tune splitting in presence of linear coupling. 
DE9101 SoTa/OAR 160,400 PC A03/MF A01 
BNL-45519 


aperture effects due to linear co 
DE91013978/GAR 160,405 PC A03/MF A01 


BNL-45520 
Aperture determination by long term and multiparticle track- 
ing. 
#91013801/GAR 160,369 PC A03/MF A01 
BNL-45521 





Cc ion of skew-qi pole errors in RHIC. 
DE91014035/GAR 160,429 eC A03/MF A01 
BNL-45522 
Beam-beam interaction and high order 
DE9101 4034/GAR 


BNL-45541 


resonances. 
160,428 PC A03/MF A01 
Brittle behavior of SSC yokes. 
DE91014031/GAR 
BNL-45567 


160,425 PC A03/MF A01 


Magnetic measurements of the XLS 

DES1014842/GAR 160,4 
BNL-45615 

Construction and early commissioning results of the AGS 


DE91014024/GAR 160,419 PC A03/MF A01 
ar 


mG A03/MF A01 


jain cycle controls for the AGS pene 
§e91014028/GAR 60,420 


BNL-45719 
Effect of prestress on performance of a 1.6 m SSC R&D 
24 1014032/GAR 160,426 PC A03/MF A01 
BNL-45998 


synchrotron. 
PC A03/MF A01 


Geothermal materials Annual report FY 1990. 
DE91013972/GAR 159,238 PC A03/MF A01 
BNL-46112 

Coulomb —_— on een 


pot adh of 
DE91013893/GAR 160247 ne Ros A01 


November 1, 1991 OR-15 





NTIS ORDER/REPORT NUMBER INDEX 


BNL-46116 

NSLS process water systems: eeaiee of physical plant 

and retri e analysis of fault ri 

DE91013793/GAR 160,364 PC A03/MF A01 
BNL-46131 

Uniform beam distributions using octupoles. 

DE91014033/GAR 160,427 PC A03/MF A01 
BNL-46134 


Faraday Cup with “at frequency response for a 200 MeV 


LINAC proton beam. 

DE91013867/GAR © 160,387 PC A03/MF A01 
BNL-46142 

New main control room for the = tg 

DE91014028/GAR 60,423 PC A03/MF A01 
BNL-46143 


Instrumentation and control of the AGS Booster vacuum 


system. 

DE91014027/GAR 
BNL-46144 

Processing and evaluation of the AGS Booster ultra-high 


vaccum system. 

DE91014026/GAR 160,421 PC A03/MF A01 
BNL-46148 

—_ neutron capture therapy of —_ ene and in- 


‘acranial glioma using p-boronophenylalani 
DE91013808/GAR 159,409 PC A03/MF A01 


BNL-46149 
Radiobiology of boron neutron capture er Problems 
with the cor it of relative biological eff lectiveness. 
DE91013807/GAR 159,408 PC A03/MF A01 
BNL-46150 


160,422 PC A03/MF A01 


Dose-response analysis for boron a em capture therapy 
of the B16 murine melanoma * a. Ce 
138, 4 407 A03/MF A01 


DE91013806/GAR 
BNL-46156 
Biochemical desulfurization and demineralization of coals 
with mixed microbial cultures. 

DE91013803/GAR 158,751 PC A03/MF A01 
BNL-46161 


Neutron scattering studies of spin correlations in metallic 


YBa2Cu30(6+ x). 
DE91013794/GAR 160,254 PC A03/MF A01 
BNL-46170 
Correlation of beam loss to residual activation in the AGS. 
DE91013805/GAR 160,372 PC A03/MF A0O1 
BNL-46175 


pg and cure of a transverse instability in the NSLS 

beet 31018792/GAR 160,363 PC A03/MF A01 
BNL-46178 

— compact superconducting x-ray lithography source 

DE91013864/GAR 160,385 PC A03/MF A01 
BNL-46179 


Progress on bunch lengthening at the NSLS VUV ri 
DE91013863/GAR 160,384 PC A03/ 
BNL-46181 


Reduction of undulator radiation and FEL small gain due to 


Dee 1013594/GAR 160,178 PC A03/MF A01 
BNL-46182 

Fast ferrite tuner for the BNL eS light source. 

DE91013533/GAR Be A03/MF A01 
BNL-46183 

Commissioning o 


IF AO1 


the Phase | 
pos on ap Rage rce (SXLS) at BNL. 
DE91013862/GAR 

BNL-46187 


superconducting x-Ray li- 
160,383 PC A03/MF A01 


Beam transport to the SXLS ri 
DE91013866/GAR te 


BNL-46190 
Brookhaven ATF low-emittance beam line. 
DE91014791/GAR 160,469 PC A03/MF A01 
+o ar 


160,386 PC A03/MF A01 


lechnology challenges of ultra low emittance 


pe mah ht sources. 
DE91013797/GAR 160,367 PC A03/MF A01 
BNL-46207 


Active interlock system for the NSLS x-ray ring insertion de- 
vices. 


DE91013798/GAR 160,368 PC A03/MF A01 
BNL-46249 
Transport line from the Linac to the —* 
DE91014801’GAR 160,4. 
BNL-46274 
Geothermal materials project in 
task. Annual operating plan 
1E91014793/GAR 
BNWL-B-105 
Characterization of radioactive particles in the 234-5Z build- 
ng ventilation — Interim report. 
DE91014848/G. 158,942 PC A03/MF A01 
BONN-IR--90-59 
Entwicklung der ersten Tri tufe fuer die Vorwaerts-Drift- 
kammern des ZEUS-Detektors. (Development of the first 
pa eel stage for the forward drift chambers of the ZEUS 


Pe ‘A03/MF A01 


for conversion technolo- 
1992. 
158,790 PC A03/MF A01 


OR-16 VOL. 91, No. 21 


TIB/B91-01019/GAR 
BRL-TR-3239 

Report on Using Expert Systems for Computer-Aided For- 

mulation and Property Estimation of Propellants. 1. Expert 

System Shell Selection and Initial Package Design. 

AD-A237 567/3/GAR 160,111 PC (A04/MF A01 


BUMINES-IC-9281 
Cost-Benefit as of 4-5 quae, pa Mining Through 


Production and Cost Modeling. 

PB91-224998/GAR 159,913 PC A03/MF A01 
BUMINES-IC-9282 

Evaluation of Conti Haulage Syst 

Assisted Continuous Mining Machines. 

PB91-224444/GAR 159,910 PC A03/MF A01 
BUMINES-IC-9283 

Strategies for Encouraging Miners to Stay Away from Un- 

supported Roof and Perform Self-Protective Actions. 

PB91-225094/GAR 159,917 PC A03/MF A01 


BUMINES-IC-9284 
User’s Manual for the U.S. Bureau of Mines In situ Copper 


Mining Cost Mode! 
159,915 PC A03/MF A01 


159,968 PC E09 





for Computer- 


Oxide 

PBS. -225078/GAR 
BUMINES-IC-9286 

Cobalt errs A Minerals Availability Appraisal. 

PB91-225102/GAR 159,918 PC A03/MF A01 
BUMINES-RI-9352 

Rotational Failure Mechanisms Using Multiple Friction Cir- 


cles for Stability Analysis. 

PB91-224964/GAR 159,911 PC A04/MF A01 
BUMINES-RI-9353 

Effect of Additives on Pyrite Oxidation. 

PB91-225060/GAR 159,914 PC A03/MF AQ? 
BUMINES-RI-9354 


Use of an Arc Plasma System to Separate Gases. 

PB91-224980/GAR 159,258 PC A03/MF A01 
BUMINES-RI-9357 

Influence of Reducing Conditions on the Softening-Melting 

Characteristics of Taconite Pellets. 

PB91-225086/GAR 159,916 PC A03/MF A01 
BUMINES-Ri-9353 

Determining Horizontal Displacement and Strains Due to 


Subsidence. 

PB91-224972/GAR 159,912 PC A03/MF A01 
BUMINES-RI-9359 

Mass Spectrometer Method for Determining Helium in the 


Parts-Per-Million to 10-Percent R: ng , 
PB91-225110/GAR 158,213 PC A03/MF A01 


CA-TO-90-4 
Accidents Before and After the 65 MPH Speed Limit in 


California (Suppiemental Report). 
PB91-198796/GAR 160,731 PC A03/MF A01 


CALTRANS-TO-90-3 


Freeway Fatal Accidents, 1987. 
PB91-198762/GAR 


CE-80(89) 
Relationship between V/C Ratios and Accident Rates. 
PB91-198309/GAR 160,676 PC A03/MF A01 


CEESC-R-91-18 
Corps era Operations Supporting Non-Linear Battle 


(CONLIB) 
AD-A237 438/7/GAR 159,786 PC A06/MF A02 
CERC-CR-91-1 


Beach Response to the Presence of a Seawall; Compari- 


son of Field Observations. 
AD-A237 709/1/GAR 160,104 PC A04/MF A01 
CERC-MP-91-2 


Wind-Wave Generation on —— Fetches. 

AD-A237 420/5/GAR 60,056 PC A03/MF A01 
CERC-TR-91-3 

Coastal Model Investigation: Ventura Harbor, California, 


Design for Wave and Shoaling Protection. 
AD-A237 417/1/GAR 160,102 PC A04/MF A01 


CERC-91-2 
Los Angeles and Long Beach Harbors Additional Plan Test- 
ae Numerical Modeling of Tidal Circulation and Water 
ADASS7 386/8/GAR 160,055 PC A16/MF A03 
CERL-SR-M-91/20 
Use and rag ws the USACERL Biaxial Shock Test Ma- 


chine: Workshop Summary 
AD-A237 353/8/GAR 158,335 PC A04/MF A01 
CERL-SR-N-91/22 


os _— of Neural Computing: A State-of- 


the-Art 
AD-A237 6267: 3/GAR 158,339 PC A07/MF A02 
CERL-TM-N-91/12 


Economic and Environmental Benefits of Product Substitu- 
tion for Organic Solvents. 
158,956 PC A07/MF A02 


160,730 PC A03/MF A01 


AD-A237 419/7/GAR 
CERL-TR-M-91/11 
Study of the Parallel-Plate EMP Simulator and the Simula- 


tor-Obstacle Interaction. 
AD-A237 091/4/GAR 158,702 PC A06/MF A02 
CERL-TR-N-91/16 


Hazardous Waste Minimization and Treatment Opportuni- 
ties in the Eighth U.S. Army and the U.S. Army, Japan. 


AD-A237 210/0/GAR 
CERL-TR-P-91/34 
PC oa | Micro-Mainframe Integration System: PAX Im- 


le 
ROAna? ac 480/9/GAR 158,496 PC A04/MF A01 
CERL-TR-P-91/36 
Guide to Preparing Work Descriptions for Performance 
Work Statements for Contracted Maintenance Activities for 
Army Installation Directorates of Logistics. 
AD-A237 187/0/GAR 159,661 PC AO5/MF A02 
CERL-TR-P-91/37 
Six-Year Summary of Fort Irwin, CA, Family Housing Com- 
parison Test: Operation and Maintenance Costs of Manu- 
factured vs. Conventionally Built _— 
AD-A237 479/1/GAR 159,709 PC A04/MF A01 


CERN/DD/US-116 


Using fullscreen CMS at CERN. 
DE91014935/GAR 


CH-90-75 


Analysis of Historical Radiatively Important Trace Gases 
Aan Emissions: Development of a Trace Gas Accounting 
stem (T-GAS) for 14 Countries. 
PbOT 218305/ CAR 158,861 PC A16/MF A03 


CIM-16616.6A 


Chemical Data a for Bulk a by Water. 
PB91-219618/GAR 159,063 PC A19/MF A04 


CMI-R-90/A30011 


Bruttoskatt. (Production based taxation). 
DE91793101/GAR 159,889 PC A03/MF A01 


CMI-90A30018 
Hva er baerekraftig utvikling. (What is sustainable develop- 
it 


ment). 
DE91793186/GAR 160,537 PC A03/MF A01 
CMU-RI-TR-91-03 


Behavior Oriented Control System for Machi 
AD-A237 260/5/GAR 159, 187 


CMU/SEI-91-TR-11 


Tool Integration and Environment Architectures. 
AD-A237 810/7/GAR 158,506 PC A03/MF A01 


COESAM/PDM-91/0001 


Initial Assessment, Nation Assessment Opportunities, Sula 
Valley, Honduras Central America. 
AD-A237 668/9/GAR 158,340 PC A04/MF A01 


COESAM/PDM-91/002 


Evaluation of Water Resources in Bolivia, South Amer 
AD-A237 656/4/GAR 159,863 PC AI0/MF A A03 


CONF-870334-8 
Probing electroweak symmetry breaking at multi-TeV col- 


liders. 
DE91014195/GAR 160,437 PC A03/MF A01 
CONF-880802-13 
Modeling the devolatilization behavior of high volatile bitu- 
i U 


minous coals. 

DE91014399/GAR 158,769 PC A03/MF A01 
CONF-891111 

Fuel-rich hydrocarbon/nitrogen chemistry. Implications for 


reburning with natural gas. 
DE91798497/GAR 158,854 PC A03/MF A01 


CONF-900210-71 
Design of fixed-bed ion exchange columns for wastewater 


DE91013408/GAR 158,930 PC A03/MF A01 
CONF-900402-14 

Semi-empirical calculations on model systems for organosi- 

lyldiamine preceramic polymers. Progress report, January 

DESIOISTOTGAR 158,327 PC A03/MF A01 
CONF-900556-2 


Biomarker-based biomonitoring for evaluating health and 
ecological effects on ew contamination. 
DE91013729/GAR ‘58,909 PC A04/MF A01 


CONF-900627-VOL.1 


PEAT 90 -versatile peat. Volume 1 Papers. 
DE91793075/GAR 158,780 PC A22/MF A04 


CONF-900627-VOL.2 


PEAT 90 -versatile peat. Volume 2 Posters. 
DE91793074/GAR 158,779 PC A10/MF A03 


CONF-900765-2 


Automated coonemre ates to mathematics and | 
DE91014005/GAR 159,373 PC A03/MF 01 


CONF-900845 


nities in the synfuels industry. Proceedings. 
DE91014476/GAR 158,759 PC A16/MF A03 


CONF-900944-49 
Quench propagation in a cable-in-conduit force-cooled su- 


rconductor-Preliminary results. 
E91014080/GAR 160,432 PC A03/MF A01 
CONF-901007-70 
External events analysis for experimental fusion facilities. 
DE91013213/GAR 158,928 PC A03/MF A01 
CONF-901101-85 
Developmental assessment of RELAP5/MOD3 using the 
semiscale natural circulation tests. 
DE91014165/GAR 160,003 PC A03/MF A01 


158,955 PC A04/MF A01 


158,516 PC A03/MF A01 


PC 1c A03/ MF A01 
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CONF-901105-126 
Basic research for assessment of geologic nuclear waste 
repositories: What solubility and speciation studies of tran- 


suranium elements can tell us. 
DE91013850/GAR 158,933 PC A03/MF A01 
COMP-601988-127 


Long 





g ium photodetectors by ion implan- 


tation. 
DE91013848/GAR 158,672 PC A03/MF A01 
CONF-901107-1 
Characteristics of autoclave and in-reactor nodular corro- 
sion of Zir 
DE91013600/GAR 
CONF-901117 


Soeur 20 Oy of the natural gas research and development 


5E91002035/GAR 159,879 PC A16/MF A03 
a ie it 
‘Ogrammable | in the military environme 
Dest 01 ae1e/GaAR 158,471 PC n03/ME A01 
CONF-901226-3 
hepetine of boron neutron capture ba on ol Problems 
of relative biological effectiv 
DeotOr 013807/GAR 159,408 PC "A03/MF A01 
CONF-901226-4 
Boron neutron capture therapy of ocular melanoma and in- 
tracranial glioma using p-boronophenylalanine. 
DE91013808/GAR 159,409 PC A03/MF A01 
CONF-901226-5 
Dose-response analysis for boron neutron capture ther: 
of the B16 murine melanoma -~" p-bori fetatalenion’ 
DE91013806/GAR 407 A03/MF A01 
CONF-901291-2 
a na of — Coulomb correlations on electron-phonon 


interactions copper oxides: Implications for transport. 
DES! 01 3333/GAR Oona? PC A03/MF A01 


CONF-910123-30 
ene of cumulative beam breakup in radio-frequen- 


cy linacs. 
DE91013355/GAR 160,307 PC A03/MF A01 
CONF-910123-32 


ee Power-Nd:glass laser pep for end users. 
DE91013246/GAR 159,953 PC A03/MF A01 


“Gaeaaaens 


mic evolution of picosecond laser- 
D Sea 160,196 


CONF-910145-5 
Neutron scattering studies of spin correlations in metallic 


YBa2Cu30(6+ x). 
160,254 PC A03/MF A01 


159,274 PC A04/MF A01 


jasma: 
‘A03/MF A01 


DE91013794/GAR 
CONF-910278-8 

Transportable GC/ion trap mass spectrometry for trace 

field analysis of organic compounds. 

DE91013380/GAR 158,967 PC A03/MF A01 
CONF-910326-5 ; 

Solving computational grand challenges using a network of 

‘CO! 


heterogeneous 

DE9101 3725/GAR 158,472 PC A03/MF A01 
CONF-910340-34 

pe of the Super Collider 6 insulation system - the Supercon- 


50mm dipole cryosta 
Beate 1sobe) 3396/GAR 160,310 PC A03/MF A01 
CONF-910340-39 


Dy we spacnente the 50mm Superconducting Super 


Collider dipole 
DESIOISTOB/GAR 160,357 PC A03/MF A01 
CONF-910340-40 


SSC 50 mm dipole cross section. 
DE91014037/GAR 160,430 PC A03/MF A01 
CONF-910340-41 


Stability of bellows used as expansion joints between su- 


a eertey = Ly magnets in accelerators. 
1E91014030/GA\ 160,424 PC A03/MF A01 
CONF-910340-42 


Brittle behavior of SSC yokes 
DE91014031/GAR 


CONF-910340-43 
Effect of p 


BeSt01 4032/GAR 
pyre sets 


isualization ae data flow-based — 
Deoio1aee1/GA 158,508 A03/MF A01 


CONF-910402-18 


Isotope effect studies at high temperatures > bad flash or 
laser photolysis-shock tube (FP or LP-ST) techni 
DE91013614/GAR 158,242 PC A03/MF A01 

CONF-910406-14 


Measurements of photo-induced changes in conjugated 


polymers. 

DE91013262/GAR 158,325 PC A03/MF A01 
CONF-910406-15 

Metastable phase equilibria in co-deposited Ni(sub 1- 


x)Zr(sub x) thin films. 
159,277 PC A03/MF A01 


160,425 PC A03/MF A01 





on perf of a 1.8 m SSC R&D 
160,426 PC A03/MF A01 


DE91013653/GAR 
CONF-910406-16 
Kinetics of solid-state reactions in Ni-Zr thin films. 


DE91013652/GAR 
CONF-910406-18 

X-ray diffraction study of heteroepitaxy of — ‘own 

TiO2 and VO2 films on sapphire poy te ul 
159,213 oy A03/MF A01 


159,276 PC A03/MF A01 


DE91013764/GAR 
CONF-910406-19 


Poe ee a re be en afl the elastic behavior of struc- 
turall ‘ed metallic path oon 


DE91014007/GAR 159,280 PC A03/MF A01 
CONF-910406-21 
ee vo — Ss ua crack propagation during 


DEo1019666/GAR 159,250 PC A03/MF A01 
CONF-910406-23 
Direct imaging of Png a in Si-Ge alloys, ultrathin superlat- 
layers. 


tices, and 

DESiOTaSeO/GAR. 160,262 PC A03/MF A01 
CONF-910410-1 

yo pinning and dissipation in high-temperature supercon- 


ors. 

DE91014466/GAR 160,259 PC A03/MF A01 
CONF-910430-13 

Creep and diffusion in nonstoichiometric oxides. 

DE91013766/GAR 159,205 PC A03/MF A0O1 
CONF-910430-14 

pag th of a pilot-scale melter test to attain higher produc- 


tion rat 

DE910 O13 3714/GAR 159,977 PC A03/MF A01 
CONF-910435-85 

Yucca a near-field environment ono ra for 


ae ed barrier syst In and performai 
DE91013493/GAR "159,974 PC ‘A03/MF A01 
CONF-910450-12 

—— calibration of a helicopter-mounted Daedalus multi- 


| scanner. 

DE91013054/GAR 159,938 PC A03/MF A01 
CONF-910450-13 

Buried object remote detection technology for law enforce- 


ment. 

DE91013587/GAR 160,734 PC A03/MF A01 
CONF-910470 

HVAC and Hy Bones congress ‘91; Lighting efficien- 
cy development ‘91; 

Environmental padi ane congress ‘91. Proceedi 

DE91013563/GAR 158,140 PC A20/ F A04 
CONF-910503-18 

Evaluated nuclear data file ENDF/B-VI. 

DE91013529/GAR 160,319 PC A03/MF A01 
CONF-910503-19 

Fission cross section ratios for _o- 233,234,236)U relative 


to (sup 235)U from 0.5 to 400 Me 
DE91013227/GAR 160,908 PC A03/MF A01 


CONF-910503-21 
brow} techniques in neutron data measurements above 30 


DE91013690/GAR 160,346 PC A03/MF A01 
CONF-910503-22 

Evaluated Nuclear Structure Data File (ENSDF). 

DE91013715/GAR 160,347 PC A03/MF A01 
CONF-910503-23 

Cooperation in nuclear data evaluation among the OECD 


countries. 

DE91013860/GAR 160,032 PC A03/MF A01 
CONF-910503-24 

Evaluation of charged-particle reactions for fusion applica- 


tions. 

DE91014135/GAR 160,434 PC A03/MF A01 
CONF-910503-25-EXTD.ABST 

Production of gallium-66, positron emitting nuclide for ra- 


dioimmumother: 

DE91014543/GA 159,964 PC A03/MF A01 
CONF-910503-26 

REAC*3 nuclear data libraries. 

DE91014692/GAR 
CONF-910505-126 


Magnetic performance of new Fermilab high gradient qua- 
dru; 


rupoles. 
DE91013197/GAR 160,302 PC A03/MF A01 
CONF-910505-128 
Operation of synchrotron light sources with multiple inser- 
tion devices. 


De91013956/GAR 160,308 PC A03/MF A01 
CONF-910505-139 

Design and testi 

DE91013332/GA\ 
CONF-910505-147 

PSR extraction kicker system improvemen 

DE91013073/GAR 160,301 Bc A03/MF A01 
CONF-910505-153 

Magnet design for the DARHT linear induction accelerators. 

DE91013067/GAR 160,299 PC A03/MF A01 
CONF-910505-154 

Time-resolved emittance measurements of an excimer- 

laser-driven metal photocathode. 

DE91013066/GAR 160,298 PC A03/MF A01 


CONF-910505-159 
Fields and trajectories in the magnicon. 





160,462 PC A03/MF A01 


of the AGS oe BPM detector. 
60,305 PC A03/MF AO1 


CONF-910505-196 


DE91013070/GAR 
CONF-910505-162 

Multibunch energy and spectrum control in the SLC High 

Energy Linac. 

DE91013605/GAR 160,334 PC A03/MF A01 
CONF-910505-165 

Reduction of undulator radiation and FEL small gain due to 


errors. 
1013534/GAR 160,178 PC A03/MF A01 
CONF-910505-166 


Fast ferrite tuner for the BNL “a {i 
DE91013533/GAR 


CONF-910505-171 
Characterization of a ramped gradient DTL: Experiment and 
DE91013502/GAR 160,316 PC A03/MF A01 
CONF-910505-172 
H(sup (minus)) beam characterization using laser-induced 
DE91013501/GAR 160,315 PC A03/MF A01 
CONF-910505-174 
Beam s and tr: 
energy ion beams. 
DE91013499/GAR 
CONF-910505-175 
Beam-dynamics design and 
in the Los Alamos si 
DE91013498/GAR 
CONF-910505-176 


Using MOTER to design Pi 
Degt013495/Gan 


CONF-910505-177 
Engineering systems designs for a recirculating heavy ion 
induction accelerator. 
DE91013519/GAR 160,318 PC A03/MF A01 
CONF-910505-181 


160,300 PC A03/MF A01 


* source. 
A03/MF A01 





emittance studies of high- 
160,314 PC A03/MF A01 


performance of the rf deflector 
funnel experiment. 
160,313 PC A03/MF A01 


© 160,312 PC A03/MF A01 


= Lh. 


AGS Booster 
160,328 PC A03/MF A01 





Database for modeling the 
DE91013593/GAR 
CONF-910505-182 


BNL toroidal volume H(sup (minus)) source 
DE91013592/GAR 160,327 PC A03/MF A01 
CONF-910505-183 

User control of the proton beam injection trajectories into 


the AGS Booster. 

DE91013591/GAR 160,326 PC A03/MF A01 
CONF-910505-184 

Booster-to-AGS beam transfer fast kicker modulators. 

DE91013590/GAR 160,325 PC A03/MF A01 
CONF-910505-185 

Transient analysis of the AGS-Booster ring dipole and qua- 


drupole inet lem. 
DEDO1aSeo/GAR 160,324 PC A03/MF A01 
CONF-910505-186 

Performance of the photoinjector accelerator for the Los 


Alamos free-electron laser. 
DE91013682/GAR 160,344 PC A03/MF A01 
CONF-910505-187 
tion of a new scheme for 


lor passing — transition 
energy to oe ee ie ee Injector. 
DE91013675/GAR 


160,343 PC A03/MF A01 
CONF-910505-188 


Fermilab linac upgrade side coupled cavity temperature 
control system. 
DE91013674/GAR 160,342 PC A03/MF A01 


CONF-910505-189 


Harmonic anal of Fermilab main ring quadrupoles. 
DE91013673/GAR 160,341 PC A03/MF A01 
CONF-910505-190 


ANL Advanced Photon Source crotch absorber 
DE91013612/GAR 160,337 PC A03/ 


CONF-910505-191 
Calculation of pressure distribution in vacuum systems 


using a commercial finite element pr my pe 
DE91013611/GAR 160, PC A03/MF A01 


CONF-910505-192 
Measur: pales (A cavities (352 MHz) for the Ad- 


ements on 
vanced Photon Source (A\ 
DE91013610/GAR 160,335 PC A03/MF A01 


CONF-910505-193 
Analysis of magnetic field 
Booster ’ 
DE91013599/GAR 

CONF-910505-194 


NF A01 


it results for the AGS 
160,333 PC A03/MF A01 





Position Monitor system. 
160,332 PC A03/MF AO1 


AGS Booster Beam 

DE91013598/GAR 
CONF-910505-195 

AGS new fast extraction system for the g-2 experiment and 

RHIC injection. 

DE91013597/GAR 160,331 PC A03/MF A01 
CONF-910505-196 

First results of proton injection commissioning of the AGS 


Booster synchrotron. 
DE91013596/GAR 160,330 PC A03/MF A01 
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CONF-910505-197 
pon +t mechanisms in sputter-ion pumps low pressure 
DE91013595/GAR 
CONF-910505-198 
Rf impedance measurements of the various vacuum cham- 


S). 
PC A03/MF A01 


160,329 PC A03/MF A01 


bers for the Advanced 

DE91013613/GAR 
CONF-910505-201 

Active interlock system for the NSLS x-ray ring insertion de- 


vices. 
DE91013798/GAR 160,368 PC A03/MF A01 
CONF-910505-202 
Review of MEVVA ion source performance for accelerator 
inj 


91013845/GAR 160,379 PC A03/MF A01 
CONF-910505-203 


ALS-A high-brightness XUV synchrotron radiation sout 
DE91013846/GAR 160,380 PC ‘A03/MF A A01 
CONF-910505-204 


Physics and technology challenges of ultra low emittance 


synchrotron _ sources. 

DE91013797/GAR 160,367 PC A03/MF A01 
CONF-910505-205 

Testing of a high current dc ESQ accelerator. 

DE91013753/GAR 160,353 PC A03/MF A01 
CONF-910505-206 

Correction of netization aS ene 

centimeter bore S8C dipole —_ SS —— 

A03/ ME ‘A01 


e 
DE91013747/GAR 
ee 
Parasitic cr at an asymmetric B factory, APIARY. 
DE91013750/GAR 160,351 PC A03/MF A01 


CONF-910505-208 
Preliminary study of an integral harmonic analysis magnetic 
measurement system for long SSC magnets. 
DE91013751/GAR A03/MF A01 


160,352 
pris cote 


Beam-breakup calculations for the DARHT accelerator. 
DEOT013657/ GAR 160,340 PC A03/MF A01 
CONF-910505-211 


Observations on field-emission electrons from the Los 
Alamos FEL photoinjector. 
DE91013654/GAR 


CONF-910505-212 
Observation of aaa effects in the Los Alamos 


Proton Storage R 
DE91013648/GAR 160,339 PC A03/MF A01 
CONF-910505-213 


Modeling in control of the Advanced Light Sourc 

DE91013779/GAR 160,361 PC A03/MF A01 
CONF-910505-214 

Ti hey aluminum and stainless steel 


components logenic accelerators. 
Deg0Ta761/GAR 160,356 PC A03/MF A01 
CONF-910505-215 


emia simulation of the SLAC X-100 klystron using 


Beo101 3823/GAR 160,373 PC A03/MF A01 
ge nae 
AGS Booster low frequency rf system. 
DE91013796/GAR 160,366 PC A03/MF A01 
CONF-910505-217 


in and packaging of the instrumentation electronics for 
GS Sesener, a generic approach. 
Deore1aveo Gar 160,365 PC A03/MF A01 
CONF-910505-218 


Diagnosis and cure of a transverse instability in the NSLS 


be91019702/GAR 160,363 PC A03/MF A01 
CONF-910505-219 

Recent — in superconducting cable for acceler- 

DEOICIav75/Gane 160,359 PC A03/MF A01 
CONF-910505-220 


Beam transport to the SXLS ring. 
DE91013866/GAR 


CONF-910505-221 
Faraday Cup with high frequency response for a 200 MeV 

LINAC Saeten cone es 

DE91013867/GAR 160,387 PC A03/MF A01 
CONF-910505-222 

Design of a 2 eee RF \ ne system using gain- 

shaping in o> aaee 

DES1013859/GA 160,982 PC A03/MF A01 
CONF-910505-224 

Initial control of the H(sup (minus)) ion source at the Super- 

Super Collider Laboratory. 

DE91013826/GAR 160,374 PC A03/MF A01 

pyr stone 


Overview of the Superconducting Super Collider rf 
Deo1018628/GAR "8 6097! 


CONF-910505-226 
Low momentum compaction lattice study for the SSC Low 


Energy Booster. 
DE91013829/GAR 160,376 PC A03/MF A01 
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inced Photon Source (AP: 
160,338 


160,179 PC A03/MF A01 





160,386 PC A03/MF A01 


items. 
160,375 PC A03/MF A01 


CONF-910505-227 
E-beam accelerator cavity development for the ground- 


based free electron laser. 
DE91013760/GAR 160,355 PC A03/MF A01 
CONF-910505-228 


Design of beam absorbers for the SSC. 
DE91013831/GAR 160,378 PC A03/MF A01 


CONF-910505-229 


Medium Ener  aaaal at the SSC Laborat 
DE91013830. 160,377 PC’ ‘(A03/MF A01 


oupaumea 


Short wavele FELS. 
DE91013759/GAR 


CONF-910505-232 
Commissioning of the Phase | superconducting x-Ray li- 


raphy source (SXLS) at BNL. 
DE91013862/GAR 160,383 PC A03/MF A01 


CONF-910505-233 
DARPA compact superconducting x-ray lithography source 


features. 
160,385 PC A03/MF A01 


160,180 PC A03/MF A01 


DE91013864/GAR 
CONF-910505-236 
Aperture determination by long term and multiparticle track- 


ing. 
DE91013801 /GAR 160,369 PC A03/MF A01 
CONF-910505-237 


Transverse damper system for RHIC. 
DE91013889/GAR 160,390 PC A03/MF A01 


CONF-910505-238 
Perturbation treatment of the longitudinal coupling imped- 


ance of a toroidal beam tube. 
DE91013884/GAR 160,389 PC A03/MF A01 
CONF-910505-241 


Channeling crystals for positron productio' 
DE91013987/GAR 160,408 "pc A03/MF A01 


CONF-910505-242 


Physical way of standardizing — 
DE91013988/GAR 160,409 PC A03/MF A01 


CONF-910505-243 


Dispersion and betatron ——7 into the linac. 
DE91013989/GAR 160,410 PC A03/MF A01 


CONF-910505-244 

High brightness sources for colliders. 

DE91013990/GAR 160,411 PC A03/MF A01 
CONF-910505-245 

Thyristor converter simulation and analysis. 

DE91013802/GAR 60,370 PC A03/MF A01 
CONF-910505-246 


Correlation of beam loss to residual activation in the AGS. 
DE91013805/GAR 160,372 PC A03/MF A01 


yp on 


Design of the AGS Booster lonization Profile Monitor. 
DE91013804/GAR 160,371 PC A03/MF A01 


CONF-910505-248 
New main control room for the AGS complex. 
DE91014028/GAR 160,423 PC A03/MF A01 
CONF-910505-249 
Instrumentation and control of the AGS Booster vacuum 


system. 
DE91014027/GAR 160,422 PC A03/MF A01 
CONF-910505-250 
Processing and evaluation of the AGS Booster ultra-high 
m. 


vaccum system. 
DE91014026/GAR 160,421 PC A03/MF A01 
CONF-910505-251 


Main cycle controls for the AGS a synchrotron. 
DE91014025/GAR 60,420 PC A03/MF A01 


CONF-910505-252 
Construction and early commissioning results of the AGS 


Booster. 
DE91014024/GAR 160,419 PC A03/MF A01 
CONF-910505-253 


Comparison between coasting and paee> "gaa on opti- 

mum stochastic cooling and signal su 

DE91013992/GAR 160,4 13 SPC I A03/MF A01 
CONF-910505-254 


SSC Collider correction system. 
DE91013966/GAR 


CONF-910505-255 
Software peewee linking PE2D and ANSYS for SSC 


Des 101396 965/GAR 160,398 PC A03/MF A01 
CONF-910505-256 
em similarity | ape approximation to the thermal hydrau- 


DES1013964/GAR 160,397 PC A03/MF A01 
CONF-910505-257 

One-dimensional time-independent conduction states and 
1 along a normal zone during a 


160,396 PC A03/MF A01 


" 160,999 PC A03/MF A01 








eicnwe 
CONF-910505-258 
Impact of cross-sectional changes in the beam tube on 


beam dynamics. 
DE91013962/GAR 160,395 PC A03/MF A01 


CONF-910505-259-REV 
Dynamic aperture and extraction studies for the SSC High 


Energy Booster. Revision. 
DE91013961/GAR 160,394 PC A03/MF A01 
pe tne ne 


draulic quench simulations in = dipole ——. 
5 91013960/GAR 60,393 PC A03/MF A01 


CONF-910505-261 


Kicker magnet systems for eae” synchrotrons. 
DE91014001/GAR 60,417 PC A03/MF A01 


CONF-910505-262 


Switchable 10 vd 1 Hz LEB magnet power supply system. 
DE91014000/GAR 160,416 PC A03/MF A01 


CONF-910505-263 
Overview of real-time kernels at the Superconducting Super 


Collider Laboratory. 
DE91013999/GAR 160,415 PC A03/MF A01 


ee 








Beta p of linear 
DEST 01 SOP/GAR” 160,406 fC A03/MF A01 
CONF-910505-265 


Dynamic aperture effects due to linear cou 
DE91013978/GAR 160,405 


CONF-910505-266 
Beam life-time with intrabeam scattering and stochastic 


cooling. 
DE91013977/GAR 160,404 PC A03/MF A01 
CONF-910505-267 


Tune meter systems at the AGS —_ ex. 
DES! 013976/GAR 60,403 PC A03/MF A01 


CONF-910505-268 


AGS Booster high frequency rf system. 
DE91013975/GAR 160,402 


CONF-910505-269 


AGS Booster beam loss monitor system. 
DE91013974/GAR 160,401 PC A03/MF A01 


arte ote 


ine splitting in the presence of linear coupling. 
Deo TO aBTa/GAR 160,400 PC A03/MF A01 


CONF-910505-276 


Progress on bunch lengthening at the NSLS VU 
DE91013863/GAR 160,384 


CONF-910505-277 


First turn around strategy for RHIC. 
DE91013993/GAR 160,414 PC A03/MF A01 


oti 


jeam-beam interaction and high order resonances. 
DEO1014034/GAR 160,428 PC A03/MF AO1 


CONF-910505-280 


Correction of skew-quadrupole errors in RHIC. 
DE91014035/GAR 160,429 PC A03/MF A01 


CONF-910505-283 
—— mode noise on the main Tevatron bus and asso- 


iated beam emittance growth. 
DE91014077/GAR 160,431 PC A03/MF A01 
CONF-910505-286 


Tests of 1.5 meter model 50mm SSC collider dipoles at 


Fermilab. 
DE91014149/GAR 160,436 PC A03/MF A01 
CONF-910505-288 


Beam breakup with longitudinal halo. 
DE91014010/GAR 160,418 PC A03/MF A01 


CONF-910505-291 


BC hos/ MF A01 


PC A03/MF A01 


PC A03/ MF A01 





Uniform beam distributions using « 
DE91014033/GAR 160, or PC A03/MF A01 
pap se an 
and technology oe of B(bar B) factories. 
DE 91014232/GAR 60,439 PC A03/MF A01 
CONF-910505-294 


U5.0 Undulator for the ALS. 
DE91014230/GAR 


CONF-910505-296 


Coherent beam-beam interaction. 
DE91014235/GAR 160,440 PC A03/MF A01 


CONF-910505-300 


Alignment issues of the SLC linac accelerating structure. 
DE91014552/GAR 160,451 PC A03/MF A01 


CONF-910505-301 


Characterization and monitoring of transverse beam 
DE91014553/GAR 160,452 PC AOS MF ‘ho1 


CONF-910505-303 


Chromatic correction in the SLC bunch un compressors. 
DE91014555/GAR 160,453 A03/MF A01 


CONF-910505-304 


Pulse shape adjustment for the SLC dampi kicke 
DE91014556/GAR 160,454 + a/ME ‘A01 


CONF-910505-305 
Effect of wakefields on first order transport in the SLC 


linac. 
DE91014557/GAR 160,455 PC A03/MF A01 
CONF-910505-306 


Differential luminosity under beamstrahlung. 
DE91014558/GAR 160,456 PC A03/MF A01 


160,438 PC A03/MF A01 
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CONF-910505-311 
= developments in high-current superconducting ion 


DEO1014455/GAR 160,445 PC A03/MF A01 
CONF-910505-312 


Beam breakup with finite bunch | 
DE91014456/GAR 


CONF-910505-316 
Beam acceleration in the LBL 88-inch cyclotron with injec- 


tion from the AECR source. 
160,458 PC A03/MF A01 


160,446 PC A03/MF A01 


DE91014616/GAR 
CONF-910505-317 
Drift compression experiments on MBE-4 and related emit- 
na. 


tance growth 
DE91014623/GAR 160,460 PC A03/MF A01 
CONF-910505-318 


Longitudinal instability in HIF beams. 
DE91014624/GAR 160,461 PC A03/MF A01 


CONF-910505-319 


Induction linac injector for scaled experimen 
DE91014622/GAR 160,459 Pe A03/MF A01 


CONF-910505-321 


Beam dynamics design of an RFQ for the SSC Labora’ 
DE91014774/GAR 160,467 PC AO3/ME AG 


CONF-910505-324 
Control of coupled-bunch instabilities in high current stor- 


O0109%713/GAR 160,465 PC A03/MF A01 
CONF-910505-327 

Brookhaven ATF low-emittance beam line. 

DE91014791/GAR 160,469 PC A03/MF A01 
CONF-910505-330 


Transitionless lattice for the <> Main Injector. 
DE91014838/GAR 60,472 PC A03/MF A01 


CONF-910505-331 
Pesrag ged ay the a dispersion ir the Fermilab 


in Ri additional quadrupoles. 
Desto1 S7/GAR 160,471 PC A03/MF A01 
CONF-910505-333 


Hourglass effects for asymmetric colliders. 
DE91014449/GAR 160,444 


CONF-910505-334 


ALS insertion device block measurement and inspection. 
DE91014472/GAR 160,447 PC A03/MF A01 


CONF-910505-338 


PC A03/MF A01 


ign of superconducting magnets for the SSC. 
DE91014936/GAR aeias 160,476 PC A03/MF A01 
CONF-910505-349 


ications of ZMAP to the SSC. 
DE91014883/GAR 160,474 PC A03/MF A01 


CONF-910505-350 


Magnetic measurements of the XLS m: 
DE91014842/GAR 160,47. 


CONF-910528-2 
aot rr ae ed and demineralization of coals 


microbial cultu: 

DED101S000/GaR 158,751 PC A03/MF A01 
CONF-910529-1 

Absorbed dose calculations to blood and blood vessels for 

internally ed radionuclides. 

DE9101 /GAR 159,561 PC A03/MF A01 
CONF-910529-2 


as A03/MF A01 


dosimetry of (131)! in human 
159,564 


Localized beta thyroid. 
DE91014283/GAR PC A03/MF A01 
CONF-910534-4 


Fuzzy methods for system performance. 
DE91013649/GAR - 160,026 PC A03/MF A01 


CONF-910552-11 


CVD diamond films and tungsten. 


Adhesion between 
DE91013757/GAR 159,212 PC A03/MF A01 
CONF-910555-1 


High-throughput liquid-absorption air and aerosol sampler. 

DE91013762/GAR 158,840 Pe Aoa/Me A01 
CONF-910555-2 

Nicotine in environmental tobacco smoke pt 3 Compari- 


al and stationary area 
5eo1014201/GAR 158,846 PC 30 AOS MF A01 
CONF-910559-6 
of fo greene thermal processes to treat 


mixed waste at the H 
DE91014645/GAR 158,939 PC A03/MF A01 
CONF-910568-3 


Sehatne for thermal energy storage in electric utility 


91 O18 3716/GAR 158,735 PC A03/MF A01 
age se 


spocmencepy of (sup —-— and (sup 85)Kr. 
DE910 12860/GAR 60,296 PC A03/MF A01 
greet 


-laser solitons: A mul 
BE 1013242/GAR 


CONF-910602-44 


Specimen and method for evaluating the effect of cladding 
on the behavior of subclad flaws. 


Itipass 
160,177 " PC A03/MF A01 


DE91013409/GAR 
CONF-910602-46 
ee oe ee 1 developments for surface 


pes1oisees/Gae 159,145 PC A03/MF A01 
CONF-910602-48 
radoactve ateral tanepon cask undor thermal Gang. 


radioactive material 
DE91014459/GAR co oa, 971 PC A03/MF 
CONF-910608-4 


Pressure-induced Mott Transition in transition-metal iodides. 
DE91013671/GAR 159,279 PC A03/MF A01 


CONF-910608-5 
— of guideway discontinuities on magnetic levitation 


and drag forces. 
DE91014011/GAR 160,663 PC A03/MF A01 
CONF-910608-6 
Seeniees oS Se eaten of nd preepacte ter 1 GRD te 


and tape 
DE91014609/GAR 158,679 PC A03/MF A01 
CONF-910615-1 
Technology and component development for a closed triti- 


um . 
DE91013686/GAR 159,957 PC A03/MF A01 
CONF-910624-3 


Crack initiation under generalized plane strain conditions. 
DE91013410/GAR 160,000 PC A03/MF A01 


CONF-910635-2 
—_ and testing of a four-pole superconducting motor 
5E91014275/GAR 158,663 PC A03/MF A01 
CONF-910640-4 


159,999 PC A03/MF A01 


nitrons to stray 


DEg1013655/GAR 158,665 PC A03/MF A01 
CONF-910640-9 


Safety-related, task and ren training for accelerator 
Sandia National Labora’ we 


crews at 
DE91014697/GAR 160,463 PC A03/MF A01 
CONF-910646-1 


Py pena in Gd2Ti207 and CaZrTi207 irradiated with 


DE91014857/GAR 159,263 PC A03/MF A01 
CONF-910659 
Assessing the risk of transporting hazardous materals by 
A case study. 


aircrat 
DE91014016/GAR 159,083 PC A03/MF A01 
CONF-910659-22 


Surface met 


Navajo Generati 


———e ing the Winter 1990 

tation Visibility peienont Pose 
Naval Generating IF AO1 
CONF-910659-23 


158,017 PC A03, 
pene re surface energy budget variations in the Grand 


Beato 1sees GAR 158,018 PC A03/MF A01 
CONF-910659-24 


In situ vitrification: and products. 
DE91013791/GAR 158,973 PC A03/MF A01 
CONF-910659-25 

Ventilation and moisture in new energy-efficient manufac- 

tured homes. 

DE91013786/GAR 158,142 PC A03/MF A01 
ges tn 

ee Sane So eee, een a Se 

Gens Air mendments of 1990. 

DE91014018/GAR 158,842 PC A03/MF A01 


CONF-910706-3 


ing and pressure study of U3Sb4Pt3 
Dep ieise /GAR 159,278 PC A03/MF A01 


CONF-910706-4 


Possible heavy fermion behavior and field-induced transi- 
tions in new rare earth platinum gallium compounds 
DE91013670/GAR 158,297 PC A03/MF A01 


CONF-910739-16 
Experimental investigation of enhanced tubes for steam 


condensers. 

DE91013212/GAR 158,717 PC A03/MF A01 
CONF-910739-18 

Mathematical model for two-phase water, * - heat flow 

— a linear heat source emplaced in a permeable 

DE91014614/GAR 159,988 PC A03/MF A01 
CONF-910801-5 

Recent achievements in electrolyte fuel cell 


polymer 
PEFC) ieomreh at Los Alamos National Laboratory. 
1E91013683/GAR 158,797 PC A03/MF A01 


CONF-910801-7 
Options of desiccant cooling and dehumidification technolo- 


BE91014199/GAR 158,793 PC A03/MF A01 
CONF-910807-1 
‘omoting map pen home construction: The impacts 
of al i + 
DE91014211/GA 158,144 PC A03/MF A01 
CONF-910808-3 


APFIM characterization of the spinodal decomposition in 
duplex stainless steels. 





CONF-9101102-1 

DE91014256/GAR 159,253 PC A03/MF A01 
CONF-910812-5-EXTD.ABST 

Fate of (14)C-Trichioroethylene in soil-piant Ly 

DE91013727/GAR 158,924 A03/MF A01 
CONF-910870-15 

Advancing conventional high-resolution electron microsco- 

Beat 013773/GAR 160,253 PC A03/MF A01 
CONF-910870-16 

Measurements of cross-section for electron 
under well defined scattering 
DE91013745/GAR 158,212 PC A03/MF A01 
CONF-86 10477 


Joint action on aerodynamics of wind turbines. 
DE91798582/GAR 158,805 PC A07/MF A02 


CONF-8804245-2 
Twos in two photon physics: A convention for the gamma 


of a spin-one particle. 
'91014473/GAR 160,448 PC A03/MF A01 
CONF-8809523-1 


breaking for an automated accurate system. 
BEIT SOSTGAR 159,191 we hoe ME A01 


CONF-8903266 
Academic enterprise within the industrialized na- 


research 
tions: lores pe perspectives. R of a symposium. 
DE9101 /GAR 157,751 PC A06/MF A02 
CONF-8903267 


Konference om energihandlingsplanen. (Conference on the 


DE91 798552) GAR _ 158,820 PC A08/MF A02 


CONF-8904415-1 
Resilient replication method in distributed database sys- 


tems. 
DE91014341/GAR 158,510 PC A03/MF A01 
CONF-89044 16-1 


pe erry y dy design of real-time database systems. 
91014342/GAR 158,511 PC A03/MF A01 
CONF-8905379-1 
and of endocrine gland a. 
DE91012920/GAR 157,854 PC A03/MF A01 
CONF-8906 180-6 


Accounting for dry deposition in incinerator risk assess- 


DE91014214/GAR 158,910 PC A03/MF A01 
CONF-8909418 


DE91 DesTases/GAR 


CONF-8910524 


Heer ens | 1989 electric utility franchise conference. 
DE9101 /GAR 158,812 PC A09/MF A03 
CONF-9005365 


Konference om i (Conference on the 
DES 98567/GAR 158,821 PC A06/MF A02 
CONF-9006220-9 


ee ee eee 


transformed and high-LET radiation. 
DE9101 BT7QTGAR 159,562 PC A03/MF A01 
CONF-9006220-10 


Genetic changes in mammalian cells transformed by 


helium. 

DE91013778/GAR 159,434 PC A03/MF A01 
CONF-9008209-1 

Rese strategy for distributed digital process con- 

5281019740/GAR 160,002 PC A03/MF A01 
CONF-9009320-2 

Effects of the equation of state in neutron stars and in stel- 


lar collapse. 
DE91014534/GAR 157,940 PC A03/MF A01 
CONF-9009351-2 


specialists’ mas, 
ee 956 A06/MF A02 


Visual artifacts in conditions. 
DE91014002/GAR 159,323 PC A03/MF A01 
CONF-9009389-1 


Indoor air flow and pollutant removal in a room with task 

ventilation. 

DE91013746/GAR 158,839 PC A03/MF A01 
CONF-9010155-5 

Using HSYS in the analysis of Human-System interactions: 


Hon from the petroleum industry. 
DE91013218/GAR 159,547 PC A03/MF A01 
CONF-9010230-8 


Resistive wall modes in the Reversatron || RFP. 
DE91014304/GAR 160,202 PC A03/MF A01 


CONF-9010283-7 


Soudan 2 honeycomb 4 
DE91013404/GAR 160,311 PC A03/MF A01 


CONF-901 1149-16 


Desto1s606/GAN 


CONF-9101102-1 


100,321 PC A03/MF A01 


158,799 PC A03/MF A01 


OR-19 


Sealant research for SOFC 
DE91014012/GAR 


November 1, 1991 





NTIS ORDER/REPORT NUMBER INDEX 


CONF-9101102-2 
Intermediate temperature electrolyte for SOFC. 
DE91014009/GAR 158,798 PC A03/MF A01 
CONF-9101104 


Sg uaer to improve oil productivity in unstructured del- 
taic reservoirs. Technical summary and proceedings of the 


technical symposium. 
DE91002237/GAR PC A08/MF A02 
CONF-9103112-2 
and electronic 
YBa2Cu30(x). 
DE91014469/GAR 
CONF-9103119-2 
High precision tracking and the measurement of B(Z yields 
b(bar b))/B(Z ~— hadrons) with the Mark Il at the SLC. 
DE91013777/GAR 160,360 PC A03/MF A01 
CONF-9103119-3 
Jet results from CDF. 
DE91014145/GAR 
CONF-9103130-2 
Residual stress measurement using the pulsed neutron 
source at LANSCE. 
DE91013494/GAR 
pet “em 
MACS, the manipulation and collimation system on the 
it LANSCE. 


NPD a 

DE91019685/GAR 160,345 PC A03/MF A01 
CONF-9103136-6 

Multilingual parallelization of the icosahedral-hexagonal grid 

system for integration on the sphere. 

DE91013615/GAR 158,507 PC A03/MF A01 
CONF-9103173-2 

epsilon (prime)/epsilon: Review and recent 

DE91013774/GAR 160,358 
CONF-9103176-1 

Shell model calculations at superdeformed shapes. 

DE91012954/GAR 160,297 PC A03/MF A01 
CONF-9103177-1 


159,881 


structure studies of 
160,260 PC A03/MF A01 


160,435 PC A03/MF A01 


159,249 PC A03/MF A01 


ress. 
bc A03/MF A01 


polymer membranes: Hazardous chemical re- 
moval 7 and liquid feedstreams. 
Desi0Ts21 /GAR 158,294 PC A03/MF A01 


CONF-9103180-1 





. quantizati 
DE91013991/GAR 

CONF-9104140-4 
NEPA and the Clean Air Act: Complementary approaches 


to maintaining air quality. 
158,848 PC A03/MF A01 


160,412 PC A04/MF A01 


DE91014542/GAR 
CONF-9104158-4 

Parallelizing the 

DE91013969/GAI 
CONF-9104192-6 

Spectroscopic and ion probe characterization of laser pro- 

duced plasmas used for thin film growth. 

DE91013425/GAR 160,248 PC A03/MF A01 
CONF-9104192-9 


_ of Al, Au, and Ag using surface plasmon excita- 
De51019726/GAR 159,262 PC A03/MF A01 
CONF-9104192-11 
Superconducting tran: 
tructure for YBA2Cu30 
by pulsed laser 
DE91014224/GAR 
CONF-9104206-6 


tral transform method. 
158,022 PC A03/MF A01 


properties and surface micros- 
'7-delta)-based superlattices grown 
in. 


160,256 PC A03/MF A01 


~~) rca electroless nickel. 
91014134/GAI 159,281 PC A03/MF A01 
CONF-9104210-6 


pos se issues in the design of a recirculating induction 


accelerator for heavy ion fusion. 
Deo1013e81/GAR 160,323 PC A03/MF A01 


CONF-9104217-8 


ane and Soft 
DE91014133/GAR 


CONF-9104238-2 





Quality A 
158,509 PC A03/MF A01 


on at LLNL. 


ASAT ena | 
DE91013247/G. 
CONF-9104241-3-REV.1 
Stagnation and interpenetration of laser-created colliding 
S. 


159,614 PC A03/MF A01 


91013244/GAR 
CONF-9104261-4 
Computer re of ceramic melters to assess impacts 
of process and design variables on performance. 
DE91013668/GAR 158,972 PC A03/MF A01 
CONF-9104261-5 
Behavior of RuO2 in a glass melt. 
DE91013717/GAR 159,978 PC A03/MF A01 
ype 
performance of a less particle sim- 
tiation on Wine ea SI Lone het 


IMD, and vector supercomputers. 
Deov01a780/Gan 160,354 PC A03/MF A01 
CONF-9104267-1 


Scientific data visualization 
DE91014216/GAR 
CONF-9105 106-6 


Status of np spin-dependent total cross sections and spin- 
spin correlation parameters. 


OR-20 VOL. 91, No. 21 


160,195 PC A03/MF A01 


158,473 PC A03/MF A01 


DE91013854/GAR 
CONF-9105106-7 


Scalar and vector contributions to (bar p)p yields (bar 
Lambda) Lambda and (bar p)p_ yields (bar 


tambaeySi mo | 0) + cc 
160,391 PC A03/MF A01 


160,381 PC A03/MF A01 


DE91013: 
CONF-9105 106-8 

Summary: Neutrinos and nonaccelerator physics. 

DE91014608/GAR 160,457 PC A03/MF A01 
CONF-9105 106-10 

payee — approach to ultrarelativistic heavy- 


OE91014777/GAR 160,468 PC A03/MF A01 
CONF-9105130-2 

I ion of HVEM-g: 

ed dislocations. 

DE91013353/GAR 
CONF-9105133-1 

Light weight, high field, stable, superconducting magnets 

for advanced transportation systems. 

DE91013667/GAR 160,667 PC A03/MF A01 
CONF-9105 137-3 

Microparticle formation in reverse micelles and (W/O) mi- 

croemulsions in supercritical alkanes. 

DE91013224/GAR 158,295 PC A03/MF A01 
py eer 

lux dynamics in a single crystal of Bi2Sr2CaCu20(x). 

DED OIaTeS/GAR 160,252 PC A03/MF A01 
CONF-9105151-4 

Application of muon spin relaxation experiment to the 


mixed state superconductors. 

DE91013689/GAR 160,249 PC A03/MF A01 
CONF-9105151-5 

Derivation of effective spin Hamiltonians and the origin of 

the magnetic field induced transition in orthormbic 

La2Cu04. 

DE91013743/GAR 160,250 PC A03/MF A01 
CONF-9105165-3 

National Energy Strategy Environmental Analysis Model 

Its. 


design and ri 
159,081 PC A03/MF A01 





d point-defects with dissociat- 
160,029 PC A03/MF A01 


Sig) 
DE91013617/GAR 
CONF-9105181-13 
Direct-sampling MS measurement of volatiles in environ- 


mental samples. 
DE91013417/GAR 159,080 PC A03/MF A01 
CONF-9105181-15 


Linked gas chromatograph-thermal energy analyzer/ion 


trap mass spectrometer. 
DE91013585/GAR 158,211 PC A03/MF A01 
CONF-9105182-2 


Synthesis of metastable aluminum-based intermetallics by 


mechanical alloying. 
DE91013651/GAR 159,275 PC A03/MF A01 
gp ornate 
Corrosion performance of pena sing tarot ae 
Fe-CrNiAl alloys in coal conversion a oy 
DE91013407/GAR 159,248 PC A03/MF A01 
CONF-9105 184-6 
Weldability of iron aluminides. 
DE91013730/GAR 
CONF-9105184-10 
—_— _ of austenitic alloys for advanced heat recov- 
iS Cleanup systems. 
Ots101456 /GAR 158,849 PC A03/MF A01 
CONF-9105189-2 
Advancements in ultrathinning section techniques for the 
characterization of brittle materials. 
DE91012930/GAR 159,272 PC A03/MF A01 
gs tee 
‘Oss sections in the intermediate energy region. 
Deet013516/GaR 160,304 PC A03/MF A01 
CONF-9105200-1 
Mode selectivity in cluster-molecule interactions: Ni(sub 13) 


+ D(sub 2). 
DE91013352/GAR 160,306 PC A03/MF A01 
CONF-9105202-4 


159,251 PC A03/MF A01 





poner | Pp 
DE91013790/GAR 
er ht 
ma turbulence calculations on supercomputers. 

DESTO1aziO/GAR 160,201 PC A03/MF A01 

be arr 
mare the audit function: Defining customer needs. 

peat 13225/GAR 157,729 PC A03/MF A01 

CONF-9105204-1 
tical analogs of model atoms in fields. 

DE91013392/GAR 160,309 PC A03/MF A01 
CONF-9105206-1 

Environmental tradeoffs associated with various energy 

paths: A total energy cycle analysis approach. 

DE91013662/GAR 158,734 PC A03/MF A01 
gocher 

intrathoracic neoplasms in the dog and 

DE91013789/GAR 159,406" pc A03/MF A01 
CONF-9105215-1 

Performance measurement of a_ parallel 

system for th the Intel iPSC/2 hypercube. 


in the i 
159,082 PC A03/MF A01 


input/output 


DE91014219/GAR 
CONF-9105217-1 
Iterative substructuri 


mensions. 
DE91014388/GAR 

CONF-9106 106-1 
Simulation of aac processes in an MHD second 


combust 
158,718 PC A03/MF A01 


158,474 PC A03/MF A01 





for problems in three di- 
158,514 PC A03/MF A01 


sta 
DE91 1014014/GAR 
CONF-9106118-3 


Performance of a_ polarization 
method in the presence of errors. 
DE91013571/GAR 158,649 PC A03/MF A01 


CONF-9106118-4 
Dihedral corner reflector model for full polarization calibra- 


tion of RCS measurements. 
DE91013572/GAR 158,650 PC A03/MF A01 
CONF-9106131-5 


—— of damage surfaces and the plastic potential in a 


limes 
DE9101959/GAR 158,366 PC A03/MF A01 
CONF-9106187-2 


Electrostatic discharge effects on EBW detonators. 
DE91013250/GAR 160,113 PC A03/MF A01 


CONF-9106192-1 
Photobiotechnology: Algal are | production and photo- 


conductivity of metalized chloroplas' 
DE91013232/GAR 159,388 PC A03/MF A01 


CONF-9106193-1 


isolation enhancement 





Supercritical fluids cl 
DE91013374/GAR PC A03/MF A01 
CONF-9106197-1 


High gain GaAs photoconductive semiconductor switches 
for compact linear induction accelerators. 
DE91013578/GAR 160,322 PC A03/MF A01 


CONF-9106198-1 
Portable, Reconfigurable Line Sensor (PRLS) for rapid de- 


loyment applications. 
159,818 PC A03/MF A01 


159,309 


ploy' ap 
DE91013577/GAR 
CONF-9106 198-3 


Transfer of security technology from Sandia to indus’ 
DE91014649/GAR 157,759 PC A03/M  A01 


CONF-9106200-1 
Some lessons of the IAEA’s nuclear non-proliferation 
regime for confidence-building under a greenhouse gas 
convention. 
DE91013630/GAR 158,838 PC A03/MF A01 
CONF-9106201-1 
US Department of Energy’s Advanced Energy Design and 


n Technologies (AEDOT) project. 
Desworavass /GAI AR” 158,143 PC A03/MF A01 


CONF-9106202-1 
Robotic mannequin technology for enhanced product test- 


ing. 

0£91013787/GAR 159,179 PC A03/MF A01 
CONF-9106204-1 

Development of a Waste Minimization Plan at Argonne Na- 


tional Laboratory. 
DES1014003/GAR 159,980 PC A03/MF A01 
CONF-9106205-1 


Correlated dipole response of — rich nuc! 
DE91013982/GAR 60,407 PC A03/MF A01 


CONF-9106207-1 


Environmental auditi 
DE91014114/GAR 


CONF-9106208-1-VUGRAPHS 


159,084 PC A03/MF A01 


Risk assessment. 

DE91014215/GAR 
CONF-9106209-2 

Influence of fast waves on the collective scattering of 


microwaves in fusion plasmas. 
DE91014759/GAR 160,211 PC A03/MF A01 


CONF-9106211-1 


Communicating success: Writing os ee & transfer. 
DE91013994/GAR 157,758 PC A03/MF A01 


CONF-9106212-1 
Status of the GEC RF Reference Cell/laser diagnostics of 


plasma etching discharges. 
158,673 PC A03/MF A01 


158,911 PC A03/MF A01 


DE91014108/GAR 
CONF-9106215-1 


Estimating market penetration of new district heating and 
cooling sy using a of economic cost and 
diffusion models. 

DE91014387/GAR 


CONF-9106221-1 


SU(3) generalizatoin of Racah’s SU(2j + 
SU(2) group-subgroup embedding. 
DE91044771/G R 160,466 PC A03/MF A01 


CONF-9106222-2 


Shock and reshock of an unstable fluid interface. 
DE91014737/GAR 157,770 PC A03/MF A01 


CONF-9106223-1 
—— study for oy “amas acme classifications 


sing computer-based testi 
DE91014775/GAR 157,732 PC AG3/MF A01 





158,814 PC A03/MF A01 


1) (contains) 





NTIS ORDER/REPORT NUMBER INDEX 


CONF-9106226-1 
Impact of the Amgpeg equation of state on models of rotat- 


i s 
DED OMeIS GAR 157,941 PC A03/MF A01 
CONF-9107105-7 
Direct Monte Carlo simulation of chemical equilibrium com- 
position of molecular fluid mixtures under shock conditions. 
DE91013075/GAR 160,112 PC A03/MF A01 
CONF-9107105-9 





py of 


pi d liquid CO. 
158,293 PC A03/MF A01 


Vibrational sp 
DE91013204/GAR 
2 aig 
tic-plastic constitutive — at large strait 
Destoraise Gan 60,283 PCA ‘A03/MF A01 
CONF-9107 105-18 
ALE shock calculations using a stabilized serendipity rezon- 


0e91013907/GAR 160,135 PC A03/MF A01 
CONF-9107105-19 


Studies of laser-driven flyer acceleration using optical fiber 


coupling. 
DE91013503/GAR 160,317 PC A03/MF A01 
CONF-9107105-20 


agetan between fast shock tube calculations and 


tests. 

DE91013496/GAR 159,305 PC A03/MF A01 
CONF-9107105-22 

Mechanisms of EBW HE initiation. 

DE91013565/GAR 160,114 PC A03/MF A01 
CONF-9107105-23 

Stress fields Fragen by kinetic energy projectile interac- 


tion with ceramic targets. 
DE91013687/GAR 159,204 PC A03/MF A01 
CONF-9107105-24 
Shock-induced optical emission in Al203 at 200 GPa: Impli- 
cations for shock temperature measurements in metals. 
DE91013584/GAR 159,203 PC A03/MF A01 
CONF-9107105-25 
Shock compression of low-density microcellular materials. 
DE91013586/GAR 159,966 PC A03/MF A01 
srt mip 
Equivalence of simple:models for radiation-induced im 
DE91013749/GAR 160,350 PC A03/M ro 
CONF-9107105-31 
Whipple bumper shield tests at over 10 km/s. 
DE91014284/GAR 160,612 eC A03/MF A01 
CONF-9107106-1 


Developmental status and system studies of the monolithic 


solid oxide fuel cell. 

DE91014389/GAR 158,801 PC A03/MF A01 
CONF-9107114-1 

ARAC: A computer-based a dose-as- 

sessment service with global application potential. 

DE91013248/GAR 158,929 PC A03/MF A01 
CONF-9107131-1 

Requirements for a network a oe 

DE91014106/GAR 159,967 PC A03/MF A01 
CONF-9107133-1 


Quantitative mutation detection using two-dimensional elec- 


trophoresis. 
DE91014015/GAR 159,437 PC A03/MF A01 
CONF-9108 100-2 


pete of four methods for aggregating judgments 


tipi 
Desr01se2e/Gan 159,369 PC A03/MF A01 
CONF-9108100-4 


Statistical approach on RCRA groundwater monitoring 


‘ojects at the Hanford Site. 
E91014682/GAR 159,055 PC A03/MF A01 
CONTRIB-1280 
TOGA Array of Drifting Thermistor Chains in the Western 
Equatorial Pacific ; October 1989-January 1990. 
PB91-224535/GAR 160,099 PC A09/MF A02 
CONTRIB-1287 


CTD/O2 Data Measurements Collected on TEW, June- 


— 1987. 
PB91-224527/GAR 160,098 PC A17/MF A03 
COO0-4974-13 

Interactions of molecules with surfaces. Final report, 1 


August 1986-30 April 1991. 
DE91014498/GAI 160,449 PC A03/MF A01 
CPIA-PUBL-551 
Computational Fluid Dy ics Code Validation/Calibration. 
Jannaf Airbreathing Propulsion Subcommittee Workshop: 
eractions. 


High-Speed Inlet Forebody Int 
N91-25336/9/GAR 157,782 PC A06/MF A02 


CRDEC-EA-001 


Environmental Assessment: Entry/Exit Tests for Collective 
Protection NBC Shelter Systems Using Human Volunteers 


and Nontoxic Simulants. 
AD-A237 490/8/GAR 159,619 PC AOS/MF A01 
CRDEC-TR-278 


Ventilation ou © Testing of a Steel Frame/Rubber Fabric 


Underground 
AD-A237 469/2/GAR 159,618 PC A03/MF A01 
CRDEC-TR-279 
Evidence for Environmental Factors, Including Presence of 
Heavy Metals, Involved in Converting Potential Pathogens 





4 a Viable But Nonculturable State in River and Estuarine 


later. 
AD-A237 512/9/GAR 159,050 PC A03/MF A01 
CRL-MCCS-91-224 


Proceedings of the jay on Se Graphs - 
Heid in A Cruces, New Mexico on 30 November-2 De- 


cember 1 
AD-A237 250/6/GAR 159,316 PC A09/MF A03 
CRREL-91-7 
Performance of Asphalt Concrete Airport Pavements during 
Thaw Weakening Periods: A Field Study. 
AD-A237 441/1/GAR 158,337 PC A04/MF A01 


CRREL-91-10 
ee Radar Bathymetric Profiling in Weed-infested Fresh 


ater. 
AD-A237 489/0/GAR 160,070 PC A03/MF A01 
CSL-91-5 


Secure and Efficient Implementation of Abstract Data 
for Databases. 


Types for ‘ 

PB91-218313/GAR 158,580 PC A03/MF A01 
CU-CSD-91-1205 

Using Consistent Subcuts for Detecting Stable Properties. 

AD-A237 122/7/GAR 159,313 PC A03/MF A01 
CUED/A-NUCL/TR-5 

Neutronics Software with the Nuclear Engineering Group. 

PB91-225847/GAR 160,504 PC E06/MF AF E06 

CUED/A-THERMO/TR-38 


—— Thermally Radiating Diffusion Flames with De- 


Chemistry and Tra 

PBST. 225854/GAR 158,375 PC E06/MF E06 
CUED/A-THERMO/TR-39 

RUN-1DS: A Computer Program for the Simulation of One- 

Dimensional Chemically Reacting Flows. 

PB91-225862/GAR 158,376 PC E06/MF E06 
CUED/A-THERMO/TR-40 

Laminar Flamelets: Ignition and Radiatio 

PB91-225870/GAR 158,977 PC E06/MF E06 
CUED/B-ELECT/TR-80 

on oon See diating Planar Waveguide Di 

ities: mputer Program Descrip’ tion. 

PB91-225888/GAR 158,682 PC E07/MF E07 
CUED/C-MATS/TR-178 

Fatigue nal Mee coe yy es Materials 1: Ex- 

p and Post-Fatigue 

PB91-225904/GAR 159,232 PC E06/MF E06 
CUED/C-MATS/TR-180 

Fatigue Damage Mechanics of Composite Materials 3: Pre- 

diction of Post-' — Strength. 

PB91-225912/GAI 159,233 PC E06/MF E06 


CUED/C-MATS/TR-181 
Mechanics of Composite Materials 4: Pre- 
tiffness. 


diction of Post-Fati \ 
PB91-225920/GA' 159,234 PC E06/MF E06 
CUED/C-MATS/TR-184 


Optimizing Composite hain Stacking Sequence: A 


ee jased S' 
PB91-225938/GAR _— 159,295 PC E07/MF E07 
CUED/C-MATS/TR-186 
Gee. Studies in the Application of Temperature Maps for 
idi 


ing. 

PaO} -225946/GAR 159,193 PC E07/MF E07 
CUED/C-MECH/TR-47 

Transient Temperatures Near a Stationary Contact. 

PB91-225953/GAR 160,505 PC E06/MF E06 
CUED/D-SOILS/TR-236 
Wave Pri ition in Sand Medium. 

PB91-225961/GAR 159,858 PC E06/MF E06 
CUED/D-SOILS/TR-238 

Numerical a of Dynamic Centrifuge Tests on Sand 


AR® 159,859 PC E10/MF E10 








Embankment: 

PBS 1 225979/GAR 
CUED/D-SOILS/TR-240 

Some Potential Loeraiette Methods for the Preliminary 

Estimation of Excess Pore Pressures and Settlement-Time 

Curves for } semen Circular Spud Foundations Subject- 


ed to Time- ing. 
PB91-225987/GAR 158,169 PC E06/MF E06 
CUED/D-STRUCT/TR-113 


Punching of Restrained Reinforced Concrete 
PB91-226001/GAR 158,153 et €07/MF E07 


CUED/D-STRUCT/TR-132 
Tests on Beams Prestressed with Unbonded Polyaramid 


Tendons. 
PB91-225995/GAR 158,170 PC E06/MF E06 
CUED/D-STRUCT/TR-135 


Experimental roy een into the Behaviour of Pres- 
tressed Concrete End-Blocks. 
PB91-226019/GAR 158,171 PC E07/MF E07 


CUED/F-INFENG/TR-40 


Asserted 3-Valued Logic for Default Reasoning. 
PB91-226027/GAR 159,344 PC E06/MF E06 


CUED/F-INFENG/TR-62 
See Approach to Invariant Pattern Recognition Using 


tworks. 
Peet 226043/GAR 158,619 PC E06/MF E06 
CUED/F-INFENG/TR-64 
Control of the Euler-Bernoulli Beam. 


CWI-CS-R9022 
158,611 PC E07/MF E07 


Direct Control Method for a Class of Nonlinear System 
it Networks. 
158,612 PC E06/MF E06 


Knowledge without Modality: Simplified Chronological Igno- 
PB91-226076/GAR 158,632 PC E06/MF E06 
CUED/F-INFENG/TR-67 
Control of Flexible Robots. 
PB91-226084/GAR 
CUED/F-INFENG/TR-68 
poe aoa A eee Database Programming Environment: 


PB91 pest osso2/GAn 158,605 PC E07/MF E07 
CURRENT POPULATION SER-P-60/170-RD 
iho 


'-88 (Supplemental Dai 
PBT 4577/GAR 168,004 PC A0S/MF A02 


yp ese 


NOT2 Ye7GAR 


CWI-AM-R9018 
Adjoints of Semigroups Acting on Vector-Valued Function 
N91-25709/7/GAR 159,324 PC A03/MF A01 
CWI-AM-R9019 


Graph ae. 

N91-25710/5/GAR 
CWI-AM-R9020 

Complex Lie Semigroups, Hardy Spaces, and the Gelfand- 

N91-25711/3/GAR 159,326 PC A03/MF A01 
CWI-AM-R9021 

Twisted Yangians and Infinite-Dimensional Classical Lie Al- 

fig1-25712/1/GAR 159,327 PC A03/MF A01 
CWI-AM-R9022 

Proof of the Relativized, Non-Metric Form of Furstenberg’s 

Structure Theorem. 

N91-25713/9/GAR 159,328 PC A02/MF A01 
CWI-BS-R9009 

Dual Decomposition of Single-Machine Scheduling Prob- 

lems. 

N91-25751/9/GAR 159,361 PC A03/MF A01 
CWl-BS-R9021 


159,185 PC E10/MF E10 


Series eoee 532 PC A03/MF A01 


159,325 PC A03/MF A01 


Bootstrapping U-Quantiles. 
N91-25742/8/GAR 
CWI-BS-R9022 


Random Walk with Zero Drifts in the First Quadrant of R2. 
N91-25714/7/GAR 159,329 PC A03/MF A01 


CWI-BS-R9023 
Nested Monte Carlo Study of Random Packing on the 


N91-25743/6/GAR 158,628 PC A03/MF A01 
CWI-BS-R9024 


159,370 PC A03/MF A01 


Combi ad R . 
waar 50962 PC A03/MF A01 
CWI-BS-R9025 
Constrained Optimization Problem in a Processor Sharing 
N91-25715/4/GAR 158,419 PC A03/MF A01 
CWI-BS-R9026 
—_ Lower Bound Approach for Single-Machine Multicri- 


Not N91.25759/5/ GAR 159,363 PC A03/MF A01 
CWI-BS-R9027 
Gradient Projection for Nonparametric Maximum Likelihood 


Estimation with Interval ta. 
N91-25744/4/GAR 158,570 PC A03/MF A01 
CWI-BS-R9028 


Tutte’s Characterization of Graphic Matroids: A Graphic 
N91-25716/2/GAR 159,330 PC A03/MF A01 
CWI-BS-R9029-PT-1 
Second Order Optimality of Regular Projective Estimators, 
Part 1. 
N91-25745/1/GAR 159,371 PC A03/MF A01 
CWI-BS-R9030 
New Lower and U 


Small Common 
N91-25754/3/GAR 
CWI-BS-R9031 


Bounds for Scheduling around a 
: 158,690 PC A03/MF A01 


Bounds for the Internal ——— 
N91-25746/9/GAR 


CWI-BS-R9032 


Distribution. 
58,629 PC A03/MF A01 


Realization and Partial Fi 3 
N91-25717/0/GAR 159,331 PC A03/MF A01 
CWI-BS-R9036 


Iterative Estimators. 
N91-25747/7/GAR 


CWI-CS-R9022 


At Last an ISO/ISO C Binding of on. 
N91-25649/5/GAR 58,533 PC A02/MF A01 


November 1, 1991 OR-21 


159,372 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


CWI-CS-R9034 

pone See ore Graph. 

N91-25719/6/GAR 159,333 PC A03/MF A01 
CWI-CS-R9036 


Introduction to a Verification. 
N91-25688/3/GAI 158,560 PC A04/MF A01 
CWI-CS-R9037 
NOt 25860/37GRR 
CWI-CS-R9038 


Quantifiers. 
N91-25651/1/GAR 
'WI-CS-R9039 


Arbitrary Context-Free Gram) 
158,534 PC {A03/MF A01 


158,535 PC A03/MF A01 


Determiners. 
N91-25652/9/GAR 158,536 PC A03/MF A01 


Computing Boolean Functions on Anonymous Hypercube 
Networks (Extended Abstract). 
N91-25689/1/GAR 158,561 PC A03/MF A01 
CWI-CS-R9041 
Transfinite Reductions in Orthog 
tems. 
N91-25720/4/GAR 
CWI-CS-R9042 
Transfinite Reductions in Orthogonal Term Rewriting S 
tems (Extended ong 
N91-25721/2/GAR 158,564 PC A03/MF A01 
WI-CS-R9043 





| Term Ri 


iting Sys- 
158,563 PC A04/MF A01 


Infinitary Church-Rosser Property for Non-Collapsing Or- 

Saou Term Rewriting ‘ 

N91-25653/7/GAR 158,537 PC A03/MF A01 
CWI-CS-R9044 


Upper and Lower Bounds on “ae 1 
N91-25325/2/GAR Pe Ad AS /MF AO1 
CWI-CS-R9045 


GSE, a Generic Pegi festa Editor. 
N91-25654/5/GA\ 158,538 PC A03/MF A01 


CWI-CS-R9046 
cone Ta.Soe PO AOS/ME AO1 


in Integer Lattices 


Fully Abstract Model for 
N91-25655/2/GAR 
CWI-CS-R9047 


(Extended Abstract). 
159,399 PC A03/MF A01 


Camera Placement i 
N91-25383/1/GAR 
'WI-CS-R9048 


c 
ination. 
158,540 PC A03/MF A01 


Studies in Pure Prolog: Term 
N91 ~25656/0/ GAR 


CWI-CS-R9049 


ing and Recovery in Prisma. 
N91- 7/8/GAR 


CWI-CS-R9050 
Performance Analysis of a Dynamic Query Processing 
N91-25658/6/GAR 158,542 PC A03/MF A01 
CWI-CS-R9051 


oe Creation of Virtual Alternative Hierarchies. 
N91-25659/4/GAR 158,543 PC A03/MF ‘A01 
CWIl-CS-R9052 


Layered Semantics for a Parallel Object-Oriented Lan- 
91-25660/2/GAR 156,544 PC A03/MF A01 


158,541 PC A03/MF A01 


Real Time Process 

N91-25722/0/GAR 
CWI-CS-R9054 

ome of Negative Premises in Transition System Specifi- 


Novas -25661/0/GAR 158,545 PC A03/MF A01 
CWI-CS-R9055 


158,565 PC A03/MF A01 


Formai Semantics. 
N91-25662/8/GAR 158,546 PC A03/MF A01 
IDDL: A Language for Intelligent Interactive Integrated CAD 


N91-25663/6/GAR 159,155 PC A03/MF A01 


Multiple Worlds in an Intelligent — Si 
N91-25664/4/GAR vac 19, 1 


CWI-CS-R9058 


ne A03/MF A01 
Completeness of Combinations of Constructor Systems. 
N91-25748/5/GAR 158,571 PC A03/MF A01 
CWI-CS-R9059 


"1 ian P 
N91-25607/4/ AR 
CWI-CS-R9060 


Component Class for Design Objects. 
N91-25698/2/GAR 159,159 PC A03/MF A01 
CWI-CS-R9061 
paererys J Boolean Functions on Cayley Networks (Ex- 
NO1-25720/8/C AR 158,566 PC A03/MF A01 
CWI-CS-R9062 
Explicit monger) | Representatives for Weak Bisimulation 
N91-25724/6/GAR _ 158,567 PC A03/MF A01 


OR-22 VOL. 91, No. 21 


159,158 PC A03/MF A01 





CWI-CS-R9063 
ne Sets and Programming Language Seman- 


NB i-25665/1/GAR 158,547 PC A03/MF A01 
CWI-CS-R9064 
Meta-Environment for Generating Programming Environ- 


ments. 

N91-25666/9/GAR 158,548 PC A03/MF A01 
CWI-CS-R9065 

es a. ail for Specification of Inter-Process 


Com 

NO1-25667/7/GAR 158,549 PC A03/MF A01 
CWI-CS-R9066 

Examples in Manifold. 

N91-25668/5/GAR 
pp eee. 

Discourse Representation Theory. 

N91 25669/3/GAR 158,551 PC A03/MF A01 
CWI-CS-R9068 

Four Domains for Concurrency. 

N91 "25725/ 3/GAR 
CWI-CS-R9069 

Process Algebra with Guards: Combining Hoare Logic with 


Process a. 
N91-25726/1/GAR 158,569 PC A04/MF A01 
CWI-CS-R9070 
esentation and many ei of Design Knowledge 


Repr. 
for intelligent py Theoretical Aspects. 
N91-25699/0/GAR 159,160 PC A03/MF A01 


CWI-CS-R9071 
Representation and Implementation of Design Knowledge 
for intelli CAD: Implementation ‘agen, 
N91-25670/1/GAR 159,157 PC A03/MF A01 
CWI-CS-R9072 
= Incremental Implementations from Algebraic Speci- 


N91-25671/9/GAR 158,552 PC A03/MF A01 
CWI-CS-R9073 

Term Rewriting Systems. 

N91-25672/7/GAR 
era i 

Objects of Hierarchical Structured Drawi 

NOD '73/5/GAR 158,554 PC ‘A03/MF A01 

CWI-CS-R9075 


158,550 PC A03/MF A01 


158,568 PC A03/MF A01 


158,553 PC A07/MF A02 


Loop Checking and Negation. 
NO1-25674/3/GAR 
CWI-NM-R9013 
Time —— Method for the Three-Dimensional Shallow 


Water Equations. 
160,140 PC A03/MF A01 


158,555 PC A03/MF A01 


N91-25727/9/GAR 
CWI-NM-R9014 
— A Data Structure for Adaptive Multigrid Computa- 


Nor. -25675/0/GAR 158,556 PC A03/MF A01 
tees 

Euler: An Ai 

NOT25720/7 
CWI-NM-R9017 

Numvec ae Library eo Chapter: Basic Linear 4 

‘a. Routi Matmul. ter: Simultaneous 
quations. Routines: BIDIAGL and BIDIAGU. 
N91-25676/8/GAR 158,557 PC A02/MF A01 


CWI-NM-R9019 


Note on the Grid Movement waraes 
N91-25729/5/GAR 


CWI-NM-R9020 
Numerical Analysis of Time-Dependent Boussinesq Models. 
N91-25730/3/GAR 160,142 PC A03/MF A01 
CWI-NM-R9021 
Low-Diffusion Rotated Lovo Schemes, Multigrid and 
— Corrections for Steady, Multi-Dimensional Euler 
NS1-25117/9/GAR 
CWI-NM-R9022 
utta Methods and Local Uniform Grid Refi 


tive Euler y 
GAR 160,141 PC A03/MF A01 


sasde 
PC A03/MF A01 


157,780 PC A03/MF A01 


DE91002070/GAR 
DE91002108/GAR 
Conservation and renewable energy programs: Technical 


and financial assistance 
DE91002108/GAR 158,808 PC A03/MF A01 
DE91002189/GAR 
Novel ways of depositing ZnTe films by a solution eg 
technique. — subcontract report, 1 January 


January 1991 
DE91002189/GAR 159,210 PC A03/MF A01 
DE91002237/GAR 
Opportunities to improve oil productivity in unstructured del- 
taic reservoirs. Technical summary and proceedings of the 


technical symposium. 
DE91002237/GAR 159,881 PC A08/MF A02 
DE91002244/GAR 


Scale-up of miscible flood processes. Annual report. 
DE91002244/GAR 159,882 “PC A11/MF A03 


DE91002245/GAR 
Improvement of CO2 flood performance. Final report, April 


1, 1984-March 1, 1991. 
DE91002245/GAR 159,883 PC A20/MF A04 
DE91008416/GAR 


Hse preparation process using true-heavy-liquid separation. 


inal report. 
DES1000416/GAR 158,761 PC A10/MF A03 
DE91010492/GAR 
Modification of the ‘TEACH’ computer code for use in a 


study of swirlin ~ be turbulent flows. 
DE91010492/ 158,369 PC A08/MF A02 


DE91010536/GAR 


Enhancing the use of coals by gas reburning-sorbent injec- 
tion. Environmental monitoring report: Quarterly report No. 
2, October 1-December 30, 1990. 

DE91010536/GAR 158,836 PC A03/MF A01 


DE91011765/GAR 
pn manual for SRS88: Site Ranking System for chemi- 
aste. 


and radioactive w 
Beo1011765/GAR 158,963 PC A06/MF A02 
DE91012191/GAR 


Long-range plan for technology integration programs, Office 


of Mrsty wos gl Devel 

DE91012191/GAR 158,964 PC A04/MF A01 
DE91012276/GAR 

Technol Integration Branch FY 1991 program plan, 

Office of Technology Development. 

DE91012276/GAR 158,965 PC A03/MF A01 
DE91012418/GAR 


Managing the shift to a luc’ and quality culture. 

DE91012418/GAR itn a tat, PC A03/MF A01 
DE91012661/GAR 

Studies relevant to the catalytic activation of carbon 

oxide. Technical progress report, December 1, 1987-No- 


vember 30, 1990. 
DE91012661/GAR 158,292 PC A03/MF A01 
DE91012743/GAR 


Laboratory footing ot the dual er battery GC12V100. 
DE91012743/GAlI 58,709 PC A03/MF A01 


ae? naps 
midifying water heater. Technical progress re 

DES IOIahaIGAn 158,791 PCA 
DE91012854/GAR 

es amy and numerical flow modeling of a coal reburning 

system for cyclone boiler NOx control. 

DE91012854/GAR 158,837 PC A09/MF A02 
yar 

ine spectroscopy of (su; se and (sup 85)Kr. 

5 91012860/GAR ee 160,296 PC A03/MF A01 
DE91012883/GAR 

Radiation physics, biophysics, and radiation bi 

Progress report, December 1, 1990-November 30, 1991. 

DE91012883/GAR 159,560 PC A06/MF A02 


159,880 PC A03/MF A01 


rt. 
/MF A041 





Runge-Kutta 
N91-25731/1/GAR 159,335 PC A04/MF A01 
CWI-NM-R9023 
pone tenn A A Parallel ware 
N91-25690/9/G. 
0845-1990-1 
waner Radio Occultation by the Uranian Rings: Structure, 


Dynamics, and Particle Sizes. 
N91-26099/2/GAR 157,981 PC A11/MF A03 
DCIEM-91-05 


Shape Recognition by Computer in Simulated Aerial 


= 
AD-A237 363/7/GAR 159,937 PC A03/MF A01 
DE91002035/GAR 
Proceedings of the natural gas research and development 
meeting. 


contractors review 
DE91002035/GAR 159,879 PC A16/MF A03 
DE91002047/GAR 
Effects an —_ oil-shale retorting on water quality near 
Rock is, Wyoming, Volume 1. Final report. 
DE91 2047 /GAR 159,052 A05/MF A01 


DE91002070/GAR 
Tar sand. Technology status report. 


58.562 PC A03/MF A01 


DE91012694/GAR 


Novel methods for physical mapping of the po genome 
lied to the long arm of chromosome 5. Final report. 
DE91012894/GA 159,433 PC A03/MF A01 


DE91012920/GAR 


Diagnosis and management of — gland neoplasms. 
DE91012920/GAR 57,854 PC A03/MF A01 


DE91012930/GAR 


Advancements in 1g section techniq 
characterization of brite materials. 
DE91012930/GAR 159,272 PC A03/MF A01 


DE91012954/GAR 


Shell model calculations at nes shapes. 
DE91012954/GAR 60,297 PC A03/MF A01 


DE91012979/GAR 
Instrumentation and Controls Division. Progress report, July 


1, 1988-June 30, 1990. 
DE91012979/GAR 159,997 PC A04/MF A01 
DE91013016/GAR 


ee nanometer scale fabrication. Progress report, Sep- 


mber 15, 1990-May 15, 1991. 
5E91013016/GAR 159,273 PC A03/MF A01 





for the 





NTIS ORDER/REPORT NUMBER INDEX 


DE91013054/GAR 
pts al calibration of a helicopter-mounted Daedalus multi- 


spectral scanner. 

DE91013054/GAR 159,938 PC A03/MF A01 
DE91013058/GAR 

Chip breaking for an automated accurate turning system. 

DE91013058/GAR 159,191 PC A03/MF A01 
DE91013066/GAR 

Tenens emittance measurements of an excimer- 

laser-driven metal photocathode. 

G91013066/6aR 
DE91013067/GAR 

Lm ors design for the DARHT linear induction accelerators. 

DE91013067/GAR 160,299 PC A03/MF A01 
DE91013070/GAR 

Fields and trajectories in the magnicon. 

DE91013070/GAR 160,300 PC A03/MF A01 
DE91013073/GAR 

PSR extraction kicker system improvements 

DE91013073/GAR 160,301 PC A03/MF A01 
DE91013075/GAR 

Direct Monte Carlo simulation of chemical equilibrium com- 

position of molecular fluid mixtures under shock conditions. 

DE91013075/GAR 160,112 PC A03/MF A01 
DE91013111/GAR 

Review of theories for flowing granular materials with appli- 

cations to fluidized beds and solids transport. 

DE91013111/GAR 159,884 PC A07/MF A02 
DE91013130/GAR 

Irradiance compensation control for high-energy laser prop- 

agation: Part 1, Theory and Fourier control model propaga- 


tion results. 
160,176 PC A03/MF A01 


160,298 PC A03/MF A01 


DE91013130/GAR 
DE91013138/GAR 

Development and evaluation of a Workpiece Temperature 

Analyzer for industrial furnaces: Steel industry survey and 

furnace selection. Task 1, Survey report. 

DE91013138/GAR 159,246 PC A04/MF A01 
DE91013140/GAR 

Application of ceramics to industrial gas turbines. Task 1, 


Technology background. 
DE91013140/GA 158,390 PC A09/MF A03 
DE91013141/GAR 
Application of cerarnics to industrial 
ics, market analysis, and R&D plan. 
3, and 4. 
DE91013141/GAR 
DE91013164/GAR 
University of Rochester, Laboratory for oo Energetics 
annual report, 1 October 1989-30 September 
DE91013164/GAR 159,952 eC. A12/MF A03 
DE91013168/GAR 
—_— rate structures for thermal energy storage evalua- 


DE91013168/GAR 158,730 PC A03/MF A01 
DE91013190/GAR 

Environmental assessment for the FAA explosive detection 

system independent validation and verification program. 

DE91013190/GAR 158,653 PC A03/MF A01 
DE91013191/GAR 

Notice of orders granting authorizations to import Canadian 

natural gas and record decision. 

158,809 PC A03/MF A01 


jas turbines, econom- 
fart 2 report: Tasks 2, 


159,200 PC A08/MF A02 


DE91013191/GAR 
DE91013192/GAR 
Power City Partners, 

Ket NO. 80-35. NO}: Envronmentl asscesment st 
DE91013192/GAR 159,079 Pe AO3/MF AO1 
DE91013194/GAR 
Chemical Stockpile pean Preparedness Program 


focus groups: A manua 

DE91013194/GAR 159,625 PC A04/MF A01 
DE91013195/GAR 

Elastic-plastic constitutive relations at large strain. 

DE91013195/GAR 160,283 PC A03/MF A01 
DE91013197/GAR 


pm mg performance of new Fermilab high gradient qua- 
les. 


dru 
Dest 013197/GAR 160,302 PC A03/MF A01 
DE91013204/GAR 
Vibrational spectroscopy of shock-compressed liquid CO. 
DE91013204/GAR 158,293 PC A03/MF A01 
DE91013212/GAR 


Experimental investigation of enhanced tubes for steam 
rs. 


condensers. 

DE91013212/GAR 158,717 PC A03/MF A01 
DE91013213/GAR 

External events analysis for experimental fusion facilities. 

DE91013213/GAR 158,928 PC A03/MF A01 
DE91013216/GAR 

Programmable logic in the military environment. 

DE91013216/GA 158,471 PC A03/MF A01 
DE91013217/GAR 

Phosphazene polymer membranes: Hazardous chemical re- 

moval from gas and liquid feedstreams. 

DE91013217/GAR 158,294 PC A03/MF A01 
DE91013218/GAR 

Using HSYS in the analysis of Human-System interactions: 

Examples from the offshore petroleum industry. 


DE91013218/GAR 
DE91013221/GAR 

Development of educational a for environmental 

fe sagiame management at two Department of 

nergy sit 

DE91013221/GAR 158,966 PC A02/MF A01 
DE91013224/GAR 

Microparticle formation in reverse micelles and (W/O) mi- 

critical alkanes. 


croemulsions in super 
158,295 PC A03/MF A01 


159,547 PC A03/MF A01 


DE91013224/GAR 
DE91013225/GAR 

Managing the audit function: Defini jomer needs. 

DE91013225/GAR 15. 729" “PC | A03/MF A01 
DE91013227/GAR 

a cross section ratios for 4g 233,234,236)U relative 


to (sup 235)U from 0.5 to 400 Me’ 
DE91013227/GAR 160,309 PC A03/MF A01 
DE91013232/GAR 
paren nape ys» Algal hydrogen production and photo- 
metalized — 
BE51013280/GAR 159,388 PC A03/MF A01 
Bn Aa oo 


laser solitons: A multipass approai 
DE 1013242/GAR 160, oe PC A03/MF A01 
DE91013244/GAR 


conan and interpenetration of laser-created colliding 


plasmas. 

DE91013244/GAR 160,195 PC A03/MF A01 
DE91013245/GAR 

rodynamic evolution of picosecond laser. 
DE91013245/GAR 160,196 

DE91013246/GAR 

He one power-Nd:glass laser facilities for end u 

DE91013246/GAR 159,953 PC ‘A03/ ME A01 
DE91013247/GAR 

ASAT monitori 

DE91013247/G, 
DE91013248/GAR 

ARAC: A computer-based emergency-response dose-as- 

sessment service with global pees orn potential. 

DE91013248/GAR 158,929 PC A03/MF A01 
DE91013250/GAR 

Electrostatic discharge effects on EBW detonators. 

DE91013250/GAR 160,113 PC A03/MF AO1 
DE91013252/GAR 

Data compiled in burnup credit isotopic validation roy 

DE91013252/GAR 160,023 PC A03 A01 
DE91013259/GAR 

Evolution of damage surfaces and the plastic potential in a 


limestone. 
DE91013259/GAR 158,366 PC A03/MF A01 
DE91013262/GAR 


Measurements of photo-induced changes in conjugated 


polymers. 

DE91013262/GAR 158,325 PC A03/MF A01 
DE91013269/GAR 

National Energy Strategy: Powerful ideas for America. Ex- 

ecutive summary: First Stition, 1991/1992. 

DE91013269/GAR 158,810 PC A03/MF A01 
DE91013284/GAR 

Guidelines to achieve seals with minimal leak rates for 

HWR-NPR coolant system components. 

DE91013284/GAR 159,998 PC A0S/MF A01 
DE91013285/GAR 

Development and evaluation of a Workpiece Temperature 

Analyzer for industrial furnaces: Concept — and 

technical evaluation. Task 3, Technical su 

DE91013285/GAR 159,247 "PC A A05/MF A01 
DE91013290/GAR 

Application of heat pump dehumidification. A case study: 

Drying of lumber at diamond wood products. 

DE91013290/GAR 158,792 PC AOS/MF A02 
DE91013291/GAR 

Documentation report for the 1989 pore well plugging 

and abandonment program, Oak Ridge Y-12 Plant. 
DE91013291/GAR 160,024 PC A06/MF A02 


DE91013316/GAR 
Fission cross sections in the intermediate ey J —. 
DE91013316/GAR 160,304 PC A03/MF A01 

DE91013332/GAR 
Design and testi 

DE91013332/GA\ 


DE91013333/GAR 
Ss of og Coulomb correlations on electron-phonon 
inter: copper oxides: Implications for tran: 
E91013993/GAR 160,247 PC A03/MF A01 


DE91013344/GAR 


A03/ A03/MF A01 


oo at LLNL. 
159,614 PC A03/MF A01 


of the AGS Booster BPM detect 
160,305 PC ‘A03/ MF A01 


dus force and its effect on the momen- 
160,197 PC A03/MF A01 





tum balance ‘equatio 
DE91013344/GAR 
DE91013347/GAR 


DE91013453/GAR 


DE91013352/GAR 

DE91013353/GAR 
Interaction of HVEM-generated point-defects with dissociat- 
ed dislocations. 


DE91013353/GAR 160,029 PC A03/MF A01 
DE91013355/GAR 

Investigations of cumulative beam breakup in radio-frequen- 

DES! 013355/GAR 160,307 PC A03/MF A01 
DE91013356/GAR 

Operation of synchrotron light sources with multiple inser- 

tion devices. 

DE91013356/GAR 160,308 PC A03/MF A01 
DE91013374/GAR 


160,306 PC A03/MF A01 


Supercritical fluids 

DE91013374/GAR 
DE91013380/GAR 

Transportable GC/ion trap mass spectrometry for trace 

field is of organic \ 

DE91013380/GAR 158,967 PC A03/MF A01 
DE91013392/GAR 


159,309 PC A03/MF A01 


model atoms in fields. 


i of 
91013392/GAR 160,309 PC AQ3/MF A01 
DE91013396/GAR 


— Cee ee eee 
ducting m dipole cryostat. 
DE91013396/GAR 160,310 PC A03/MF A01 


DE91013404/GAR 


Soudan 2 honeycomb meter. 
DE91013404/GAR 160,311 PC A03/MF A01 
DE91013407/GAR 
i formance of oxide-dispersion strengthened 
Fe-Cr-Ni-Al alloys in ce i h 
DE91013407/GAR 159,248 PC A03/MF A01 
DE91013408/GAR 
Design of fixed-bed ion exchange columns for wastewater 


treatment. 

DE91013408/GAR 158,930 PC A03/MF A01 
DE91013409/GAR 

a and method for evaluating the effect of cladding 


the behavior of 
DE91013409/GAR 159,999 PC A03/MF A01 
yy enema 





inder generalized piane strain conditions. 
160,000 PC A03/MF A01 


Crack initiation 

DE91013410/GAR 
DE91013417/GAR 

Direct-sampling MS measurement of volatiles in environ- 

mental samples. 

DE91013417/GAR 159,080 PC A03/MF A01 
pep ects 

Active RCDP cycle |i. Report pn ao 

ventilation on (February 18 1991): socbioaty 2, — Infiltra- 

tion a ; fed homes in the 

Pacific Northwest (July 199 1990). 

DE91013423/GAR 158,138 PC A0S/MF A01 

DE91013425/GAR 
and ion probe characterization of laser pro- 
duced plasmas used for thin film — 
DE91013425/GAR 160,248 PC A03/MF A01 


DE91013426/GAR 
Manufactured homes thermal analysis and cost effective- 


DE91013426/GAR 158,731 PC A06/MF A02 
DE91013427/GAR 





Pacific Northwest hydrogen feasibility study. 
DE91013427/GAR 158,732 PC A04/MF A01 


DE91013430/GAR 


Fleet assessment for opportunities to effectively deploy 
nt duty alternative fuel vehicles. 
E5101430/GAR 160,672 PC A06/MF A02 


DE91013432/GAR 


Im of a 
DE91013432/GAR 


DE91013438/GAR 


incentives on energy mai 


158,811 PC 06M A02 


Proceedi 989 electric utility franchise confer 
DES1013498/GAR ™ 158,812 PC {A09/ ME A03 


DE91013446/GAR 


—— study of transportation management strategies in 
Poplar Corridor, Memphis, Tennessee. 
DE91013446/GAR 160,673 PC A08/MF A02 
DE91013449/GAR 


Household hazardous waste: Implementation of a perma- 
nent collection facility. 
DE91013449/GAR 158,968 PC A07/MF A02 
DE91013450/GAR 


Hazardous — as an energy manager's issue. Urban 
Consortium Task Force. 
6e91013450/GA 





Initial experiments for remote sensing of ture in 


hi char. ts and explosively formed 

BEeiot sorean ™ 149.201 
DE91013352/GAR 

Mode selectivity in cluster-molecule interactions: Ni(sub 13) 

+ D(sub 2). 


ne N03 / MF A0i 


158,969 PC A04/MF A01 
DESIOTSISR/GAR 
id h aste nt planning. 
bee1013452/GAR 198,970 PC AOS MF A01 
DE91013453/GAR 


Energy efficient building design: Guidelines for local govern- 
ment. 
DE91013453/GAR 158,139 PC A07/MF A02 


November 1, 1991 OR-23 
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DE91013462/GAR 
— computed tomography for nondestructive 


evalua 
DE91013462/GAR 159,176 PC A11/MF A03 
DE91013463/GAR 
Evaluation of pure oxygen systems at the Umatilla Hatch- 
ery. hee +. 2 and evaluation of supplemental O2 


systems: | report. 
Dea s46n/Gan 157,857 PC A09/MF A02 
DE91013465/GAR 
pony een of mest residue ay systems in = east- 
‘egon operation. Fin: 0} report, May 22, 
1987-May 22, it — . 
DE91013465/GAR- 158,971 PC A14/MF A03 
DE91013470/GAR 


Effects of tube power and exposure on rupture rates of 8 


in. metal at C Reactor. 
DE91013470/GAR 160,001 PC A02/MF A01 
DE91013471/GAR 


Rala project specification letter No. 11: lodine treatment. 
DE91013471/GAR 160,025 PC A03/MF A01 


DE91013473/GAR 

Safety Evaluation Report for Ulysses. 

DE91013473/GAR 160,626 PC A06/MF A02 
DE91013475/GAR 


Safety Evaluation Report for 
DE91013475/GAR 


DE91013478/GAR 
Power System Subpanel Report for Galileo. Volume 2, Ap- 


DE91013478/GAR 160,628 PC A18/MF A04 
DE91013479/GAR 
Inertial Confinement Fusion. Volume 1, Number 1: Quarterly 
mber 1990. 


DesiniosGan 159,954 PC A04/MF A01 
DE91013480/GAR 
Molecular ics studies of aromatic hydrocarbon liq- 


dynami 
uids. Final report, September = 1990. 
DE9101 34807 GAR 158,296 A03/MF A01 
DE91013481/GAR 


Board on chemical sciences and technology. Final progress 
r June 15, 1988-June 14, 1989. 
D 91013481/GAR 158,330 PC A03/MF A01 
DE91013482/GAR 
Board on chemical sciences and technology. Progress 
a, June 15, 1987-March 15, 1988. 
91013482/GAR 158,331 PC A03/MF A01 
DE91013483/GAR 
— on chemical sciences and technology. Progress 
June 15, 1986-April 15, 1987. 
91013483/GAR 158,332 PC A03/MF A01 
DE91013493/GAR 
Yucca Mountain near-field 


ineered barrier system design and performa: 
DE91013493/GAR 159,974 PC ‘A03/MF A01 
DE91013494/GAR 


Residual stress measurement using the pulsed neutron 


source at LANSCE. 
DE91013494/GAR 159,249 PC A03/MF A01 
DE91013495/GAR 


Using MOTER to design PILAC. 
DE91013495/GAR 


DE91013496/GAR 

a between fast shock tube calculations and 

DE91013496/GAR 159,305 PC A03/MF A01 
DE91013498/GAR 

Beam i 

ie be Namne sige-beam hina! sperma nn 

DE91013498/GAR 160,313 PC A A03/MF A01 
DE91013499/GAR 

Beam stn and tri 

ion beams. 

DE91013499/GAR 
DE91013501/GAR 

H(sup (minus)) beam characterization using laser-induced 

neutralization. 

DE91013501/GAR 160,315 PC A03/MF A01 
DE91013502/GAR 

Characterization of a ramped gradient DTL: Experiment and 

DE91013502/GAR 160,316 PC A03/MF A01 
DE91013503/GAR 

Studies of laser-driven flyer acceleration using optical fiber 

DE91013503/GAR 160,317 PC A03/MF A01 
DE91013506/GAR 

meee og a —_— habitat enhancement: Hungry 

DE91013506. Gan 
DE91013507/GAR 

ALE shock calculations using a stabilized serendipity rezon- 

0251013807/GAR 
DE91013514/GAR 


Ac electrostatic field study. Final re January 3, 1989-- 
May 10, 1990). sae 


OR-24 


Ulysses. 
160,627 PC A06/MF A02 











ions for 


160,312 PC A03/MF A01 





studies of high- 
160,314 PC A03/MF A01 


159,921 PC A0S/MF A01 


160,135 PC A03/MF A01 


VOL. 91, No. 21 


DE91013514/GAR 
DE91013519/GAR 
Engineering systems designs for a recirculating heavy ion 


induction accelerator. 
DE91013519/GAR 160,318 PC A03/MF A01 
DE91013522/GAR 


Comparison of four methods for aggregating judgments 
from multiple experts. 
159,369 PC A03/MF A01 


158,678 PC A07/MF A02 


DE91013522/GAR 
DE91013528/GAR 
pony i of the model used to relate the energy distribution 


he adsorption isotherm 

DeOT01SSo0/GAR 159,202 PC A03/MF A01 
DE91013529/GAR 

Evaluated nuclear data file ENDF/B-VI. 

DE91013529/GAR 160,319 PC A03/MF A01 
yews ace 

it ferrite tuner for the BNL synchrotron light source. 

Desi013809/ GAR 160,320 A03/MF A01 

DE91013534/GAR 


Reduction of undulator radiation and FEL small gain due to 


‘ors. 

b81019804/GAR 160,178 PC A03/MF A01 
DE91013542/GAR 

Environmental audit of the Southwestern Power Administra- 


tion Springfield Area Facilities. 
DE91013542/GAR 158,746 PC A09/MF A03 


DE91013548/GAR 
Power and particle balance studies using an instrumented 


limiter system on ATF. 

DE91013548/GAR 159,955 PC A03/MF A01 
DE91013563/GAR 

HVAC and building systems congress ‘91; Lighting efficien- 

cy congress ‘91; Cogeneration project development ‘91; 

Environmental management congress ‘91. Proceedings. 

DE91013563/GAR 158,140 PC A20/ E A04 
DE91013565/GAR 

Mechanisms of EBW HE initiation. 

DE91013565/GAR 160,114 PC A03/MF A01 
DE91013566/GAR 

Transport with Feynman propagators. 

bE91013566/GAR 160,321 
DE91013569/GAR 

Seventh target fabrication ee? meeting. 

DE91013569/GAR 59,956 PI 
DE91013570/GAR 

Building commission guidelines. 

DE91013570/GAR 
DE91013571/GAR 

Performance of a_ polarization 

method in the presence of errors. 

DE91013571/GAR 158,649 PC A03/MF A01 
DE91013572/GAR 

Dihedral corner reflector model for full polarization calibra- 


tion of RCS rements. 
158,650 PC A03/MF A01 


PC A03/MF A01 
A06/MF A02 


158,141 PC A04/MF A01 


isolation enhancement 


measu! 
DE91013572/GAR 
DE91013573/GAR 
Monitoring of downstream salmon and steelhead at federal 
hydroelectric facilities. Annual report, 1989. 
DE91013573/GAR 157,858 PC A06/MF A02 
DE91013575/GAR 
Rock Island Dam smolt monitoring. Final reports for 1988, 


1989, and 1990. 
DE91013575/GAR 157,859 PC A09/MF A02 
DE91013577/GAR 


a. Reconfigurable Line Sensor (PRLS) for rapid de- 
tions. 


ica 
DeSTo sey y/GAR 159,818 PC A03/MF A01 
DE91013578/GAR 
High gain GaAs photoconductive semiconductor switches 
for compact linear induction accelerators. 
DE91013578/GAR 160,322 PC A03/MF A01 
DE91013581/GAR 
Engineering issues in the design of a recirculating induction 


accelerator for heavy ion fusion. 
DE91013581/GAR 160,323 PC A03/MF A01 
DE91013583/GAR 


Lindemann melting law for anisentropic crystals: Graphite 


— liquid carbon. 
E91013583/GAR 159,198 PC A02/MF A01 
DE91013584/GAR 


pee oat optical emission in Al203 at el GPa: Impli- 
jock 


cations metals. 

DEO 1019004/GAR 159,203 PC A03/MF A01 
DE91013585/GAR 

Linked gas chromatograph-thermal energy analyzer/ion 


trap mass spectrometer 

DE91013585/GAR 158,211 PC A03/MF A01 
DE91013586/GAR 

Shock compression of low-density microcellular materials. 

DE91013586/GAR 159,966 PC A03/MF A01 
DE91013587/GAR 


Buried object remote detection technology for law enforce- 
it. 


ment. 
DE91013587/GAR 160,734 PC A03/MF A01 
DE91013588/GAR 
Preparation of damage ical ti n flat 
substrates. Final pao Test of the sgh temperature aalier 
for planar substrates. 








DE91013588/GAR 
DE91013589/GAR 
Transient analysis of the AGS-Booster ring dipole and qua- 


drupole magnet system. 
DE91013589/GA 160,324 PC A03/MF A01 
DE91013590/GAR 


Booster-to-AGS beam transfer fast kicker modulators. 
DE91013590/GAR 160,325 PC A03/MF A01 


DE91013591/GAR 
User control of the proton beam injection trajectories into 


the AGS Booster. 
DE91013591/GAR 160,326 PC A03/MF A01 
DE91013592/GAR 


BNL toroidal —_ H(sup sae" source. 
DE91013592/GAR 60,327 PC A03/MF A01 


DE91013593/GAR 


Database for modeling the Brookhaven AGS Booster. 
DE91013593/GAR 160,328 PC A03/MF A01 


DE91013595/GAR 
— mechanisms in sputter-ion pumps low pressure 
Be91013595/GAR 160,329 PC A03/MF A01 
DE91013596/GAR 
First results of proton injection commissioning of the AGS 


Booster synchrotron. 
DE91013596/GAR 160,330 PC A03/MF A01 
DE91013597/GAR 


—— new fast extraction system for the g-2 experiment and 
RHI 
160,331 PC A03/MF A01 


159,211 PC A03/MF A01 


injection. 
DE91013597/GAR 
DE91013598/GAR 


AGS Booster Beam Position Monitor system. 
DE91013598/GAR 160,332 PC A03/MF A01 


DE91013599/GAR 
Analysis of magnetic field measurement results for the AGS 


Booster magnets. 
DE91013599/GAR 160,333 PC A03/MF A01 
DE91013600/GAR 


Characteristics of autoclave and in-reactor nodular corro- 


sion of Zircaloys. 
DE91013600/GAR 159,274 PC A04/MF A01 
DE91013605/GAR 


Multibunch energy and spectrum control in the SLC High 


Energy Linac. 

DE91013605/GAR 160,334 PC A0Q3/MF A01 
DE91013608/GAR 

Review of accelerated ilable to the 

environmental restoration program: *Solected case histories 


and associated issues. 
DE91013608/GAR 158,931 PC A03/MF A01 
DE91013610/GAR 


Measurements on pe Abs). cavities (352 MHz) for the Ad- 


vanced Photon Source ( 
DE91013610/GAR 160,335 PC A03/MF A01 
DE91013611/GAR 


Calculation of pressure distribution be —— systems 
using a commercial finite weer pri 
DE91013611/GAR 60.506 ‘PC A03/MF A01 


DE91013612/GAR 


ANL Advanced Photon Source crotch absorber design. 
DE91013612/GAR 160,337 PC A03/MF A01 


DE91013613/GAR 


Rf impedance measurements of the various vacuum cham- 
bers for the Advanced Photon Source (APS). 
DE91013613/GAR 160,338 PC A03/MF A01 


DE91013614/GAR 


remy effect studies at high nro by a flash or 
ser photolysis-shock tube (FP or LP-ST) techn 
OEo1b Tse AGAR 158,242 PC A03/MF A01 


DE91013615/GAR 
Multilingual parallelization of the + -—gaaanasaeaas auiae grid 


system for bers opal on the sphe: 
DE910136 158,507 PC A03/MF A01 


DE91013617/GAR 
National Energy Strategy Environmental Analysis Model 
design and results. 
DE91013617/GAR 159,081 PC A03/MF A01 
DE91013623/GAR 
 cameaas action report for the Water Boiler Reactor 


DE91019623/GAR 159,975 PC A04/MF A01 
DE91013624/GAR 
TA-2 Water Boiler Reactor Decommissioning Project. Final 


roject report. 
Beb1013804/GAR 159,976 PC A04/MF A01 
DE91013626/GAR 


pen erg of the effects of the Pp seme River on the un- 
fined aquifer beneath the 100-N A 
DE91013626/GAR 159, 053 PC A07/MF A02 
DE91013630/GAR 
Some lessons of the IAEA’s nuclear non-proliferation 
=. Poa confidence-building under a greenhouse gas 


Deot01: 3630/GAR 158,838 PC A03/MF A01 
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DE91013634/GAR 

-_ Energy Data Report, Consumption estimates 1960- 

DE91013634/GAR 158,733 PC A21/MF A04 
DE91013636/GAR 

Effects of magnetic field errors on reversed field pinch 

BE81013696/GAR 160,198 PC A04/MF A01 
DE91013637/GAR 

Total magnetic reconnection during a tokamak major dis- 

5E91013637/GAR 160,199 PC A05/MF A01 
DE91013638/GAR 

Nonlinear reversed field pinch dynamics with nonideal 

boundaries. 

DE91013638/GAR 160,200 PC A04/MF A01 
DE91013642/GAR 

Polymers at surfaces. Progress report, March 15, 1990- 


March 14, 1991. 
DE91013642/GAR 158,326 PC A03/MF A01 
DE91013646/GAR 
Numerical and physical a 
ena. ress report, April 1 
DE910 /GAR 


paswe1sese/eant 
Observation of ecu effects in the Los Alamos 


Proton Storage Ring. 
160,339 PC A03/MF A01 


of bubbly flow phenom- 
March 31, 1991. 
160,136 PC A03/MF A01 


DE91013648/GAR 
DE91013649/GAR 
Fuzzy methods for system performanc: 
DE91013649/GAR 160, 026 PC A03/MF A01 
DE91013651/GAR 


Synthesis of metastable aluminum-based intermetallics by 


mechanical alloyii 

DE91013651/GAR — 159,275 PC A03/MF A01 
DE91013652/GAR 

Kinetics of solid-state reactions in Ni-Zr thin films. 

DE91013652/GAR 159,276 PC A03/MF A01 
DE91013653/GAR 


Metastable al stem in co-deposited Ni(sub 1- 


x)Zr(sub x) thin film: 

DE91013653/GAR 159,277 PC A03/MF A01 
DE91013654/GAR 

Observations on field-emission electrons from the Los 


Alamos FEL photoinjector. 
DE91013654/GAR 160,179 PC A03/MF A01 


DE91013657/GAR 
Beam-breakup calculations for the DARHT accelerator. 
DE91013657/GAR 160,340 PC A03/MF A01 
DE91013658/GAR 
pt lh and electrical conductivity of deformation proc- 
Cu-15**v**/oFe metal matrix composites produced 
ne powder metallurgy/techniques. 
DE91013658/GAR 159,223 PC A08/MF A02 
DE01013062/GAR 
pone d mee - lated with are energy 
s: A total energy cycle analysis 
1E91013662/GAR ° 7 i appre PC A03/MF A01 
DE91013663/GAR 
Absorbed dose calculations to blood and blood vessels for 
internally deposited radionuclides. 
DE91013663/GAR 159,561 PC A03/MF A01 
DE91013664/GAR 
antes meteorological conditions during nue — 1990 
Ras Station Visibility Impairment 
DE91013668/G 158,017 PC ios AF AO1 
DE91013665/GAR 
Wintertime surface energy budget variations in the Grand 


Canyon i. 

DE91013665/GAR 158,018 PC A03/MF A01 
DE91013666/GAR 

Analysis of brittle intergranular crack propagation during 


stress corrosion cracking. 
159,250 PC A03/MF A01 





DE91013666/GAR 
DE91013667/GAR 
we weight, Ban. field, stable, superconducting magnets 


for advanced transportation systems. 
DE91013667/GAR 160,667 PC A03/MF A01 


DE91013668/GAR 

Computer modeling of ceramic melters to Baggy impacts 

of process and design variables on perform 

DE91013668/GAR 158,972 PC Al ‘A03/MF A01 
DE91013669/GAR 

Doping and pressure study of U3Sb4Pt3. 

DE91013669/GAR 159,278 PC A03/MF A01 
DE91013670/GAR 

Possible heavy fermion behavior and field-induced transi- 

tions in new rare earth platinum oy compounds. 

DE91013670/GAR .297 PC A03/MF A01 
DE91013671/GAR 

Pressure-induced Mott Transition in transition-metal iodides. 

DE91013671/GAR 159,279 PC A03/MF A01 
DE91013673/GAR 

Harmonic analysis of Fermilab = ao quadrupoles. 

DE91013673/GAR 60,341 PC A03/MF A01 
DE91013674/GAR 

Fermilab linac upgrade side coupled cavity temperature 

control system. 


DE91013674/GAR 
DE91013675/GAR 


pas of a new scheme for passing through transition 
nergy to the Fermilab Main Ring and Main Injector. 

DE91013675/GAR 160,343 PC A03/MF A01 
DE91013676/GAR 

Environmental assessment for the demonstration of urani- 

—o vapor laser isotope separation (U-AVLIS) at 

Lawrence Livermore National Laboratory. 

DE91013676/GAR 158,932 PC A0S/MF A01 
DE91013677/GAR 


Demonstration of Uranium-Atomic Vapor Laser Isotope 
— (U-AVLIS) at Oak Ridge, Tennessee. Environ- 
t. 


assessmen' 
DE91013677/GAR 159,963 PC A07/MF A02 
DE91013682/GAR 


160,342 PC A03/MF A01 


Performance of the photoinjector accelerator for the Los 
Alamos free-electron | 
DE91013682/GAR 
DE91013683/GAR 
Recent achievements in polymer electrolyte fuel cell 
(PEFC) research at Los Alamos National Laboratory. 
158,797 PC A03/MF A01 


160,344 PC A03/MF A01 


DE91013683/GAR 
DE91013685/GAR 
MACS, the manipulation and collimation system on the 
it LANSCE. 


NPD a 
DE91013685/GAR 160,345 PC A03/MF A01 
DE91013686/GAR 


Technology and component development for a closed triti- 


um cycle. 

DE91013686/GAR 159,957 PC A03/MF A01 
DE91013687/GAR 

Stress fields generated by kinetic energy projectile interac- 


tion with ceramic targe’ 

DE91013687/GAR 159,204 PC A03/MF A01 
DE91013689/GAR 

Application of muon >. relaxation experiment to the 


mixed state su; — 

DE91013689/: 160,249 PC A03/MF A01 
DE91013690/GAR 

New techniques in neutron data measurements above 30 

M 


eV. 
DE91013690/GAR 160,346 PC A03/MF A01 
DE91013700/GAR 


Characterization of jet breakup mechanisms observed from 

simulant experiments of molten fuel penetrating coolant. 

Technical ry report, FY 1991. 

DE91013700/GAR 160,031 PC A03/MF A01 
DE91013706/GAR 

Wildlife impact assessment: Bonneville, ow. The 

Dailes, and John Day Projects. Annual report 1989. 

DE91013706/GAR 159,922 PC A09/MF A03 
DE91013714/GAR 

Results of a pilot-scale melter test to attain higher produc- 


tion rates. 
DE91013714/GAR 159,977 PC A03/MF A01 
DE91013715/GAR 


Evaluated Nuclear Structure Data File A ee 
DE91013715/GAR 160,347 PC A03/MF A01 


DE91013716/GAR 
— for thermal energy storage in electric utility 


158,735 PC A03/MF A01 


lica’ 
D 91013716/GAR 
DE91013717/GAR 


Behavior of RuO2 in a glass melt. 
DE91013717/GAR 159,978 PC A03/MF A01 


DE91013719/GAR 
pg a in — \eeanes Progress report, June 1, 


1990-Jani 31, 1991 
DE91013719/GAR 160,348 PC A03/MF A01 
DE91013721/GAR 
Semi-empirical calculations on model systems for organosi- 
— ae polymers. Progress report, January 


90-December 1990 
beo1018721 /GAR 158,327 PC A03/MF A01 
DE91013725/GAR 


Solving computational grand challenges using a network of 


heterogeneous supercomputers. 
DE91013725/GA 158,472 PC A03/MF A01 
DE91013726/GAR 


—— of Al, Au, 


best 013726/GAR 
DE91013727/GAR 


Fate of (14)C-Trichioroethylene in soil-plant Lo. 
DE91013727/GAR 158,92: A03/MF A01 


DE91013729/GAR 


Biomarker-based biomonitoring for ona * health and 
ecological effects on ss contamina! 
DE91013729/GAR ‘58,909 PC ‘A04/ME A01 


DE91013730/GAR 


Weldability of iron aluminides. 
DE91013730/GAR 


DE91013740/GAR 
Reconfigurable strategy for distributed digital process con- 


rol. 
DE91013740/GAR 160,002 PC A03/MF A01 


and Ag using surface plasmon excita- 
159,262 PC A03/MF A01 


159,251 PC A03/MF A01 


DE91013777/GAR 


DE91013743/GAR 
tenes <6 ee ae hee ee 
the magnetic field induced transition orthormbic 
La2Cu04. 
DE91013743/GAR 
ete 


160,250 PC A03/MF A01 


i cross-section for electron 

energy-loss AAs under well defined scattering 

conditions. 

DE91013745/GAR 158,212 PC A03/MF A01 
DE91013746/GAR 

Indoor air flow and pollutant removal in a room with task 

DE91013746/GAR 158,839 PC A03/MF A01 
DE91013747/GAR 

po one _— 


DES! 01 (01S 747/GAR 
DE91013749/GAR 





ition sextupole and decapole in a 5 
usi 
dei by A03/MF A01 


of simple models for radiation-induced \ 
Beoiorra 3749/GAR 160,350 PC A03/M A01 
DE91013750/GAR 


Parasitic crossing at an asymmetric B factory, APIARY. 
DE91013750/GAR 160,351 PC A03/MF A01 


DE91013751/GAR 
Preliminary os of an integral harmonic analysis magnetic 


field measurement system for long SSC or 
DE91013751/GAR 160,352 A03/MF A01 


DE91013752/GAR 


Electron correlations in solid state physics. 
DE91013752/GAR 160,251 PC A10/MF A03 
patina po seo 


esting of a high current dc ESQ accelerati 
bes1019753/ AR 160,353 PC A03/MF A01 


DE91013757/GAR 


Adhesion between CVD diamond films and 
DE91013757/GAR 159,212 5/ MF A01 
DE91013758/GAR 


pnw wert soc mga 


and perf 
ulation on MIMD, SIMD, and vector 
DE91013758/GAR 160,354 PC A03/MF A01 


DE91013759/GAR 


Short wave’ FELS 
DE91013759/GAR 160,180 PC A03/MF A01 
DE91013760/GAR 

E-beam accelerator cavity development for the ground- 

DE91013760/GAR : 160,355 PC A03/MF A01 
ype ony co 

— i i and stainless steel 


BeaoTs7e1/GA a 80.356 PC A03/MF A01 
DE91013762/GAR 





put liquid-absorption air and aerosol sampler. 
Deer 013762/GAR 158,840 PC A03/MF A01 
ger en 


lux dynamics in a single crystal ? oh 
BES IO1a765/GAR 60,252 PO AOS) MF A01 


trees et 
y diffraction study of be mye oy of MOCVD grown 


Toe and VO2 films on sapphire crystals. 
DE91013764/GAR 159019 PC ‘A03/MF A01 


DE91013766/GAR 


Creep and diffusion in nonstoichiometric o: 
DE91013766/GAR 159,205 


DE91013768/GAR 
in development for the 50mm Superconducting Super 
it. 


lider dipole ta! 
DE91013768/GAR 160,357 PC A03/MF A01 
DE91013769/GAR 


"PC BC A03/MF A01 


Cc f deep subsurface microorga- 
nisms at "seogrepncaly ‘and climatically diverse locations 


on DO 
DE9101 3769/GAR 159,946 PC A03/MF A01 
DE91013770/GAR 





—— energy and natural resources. 
DE91013770/GAR 158,813 PC AQS/MF A01 
DE91013772/GAR 
Chromosomal changes in cultured human epithelial cells 
transformed by low- and high-LET radiation. 
DE91013772/GAR 159,562 PC A03/MF A01 
DE91013773/GAR 
Advancing conventional high-resolution electron microsco- 


Béot01 3773/GAR 160,253 PC A03/MF A01 
DE91013774/GAR 


epsilon (prime)/epsilon: mee og 
DE91013774/GAR bc koa/ MF A01 


DE91013775/GAR 
Recent improvements in superconducting cable for acceler- 
ts. 


ator di . 

Beoig 137757 AR 160,359 PC A03/MF A01 
DE91013777/GAR 

High precision tracking and the measurement of B(Z yields 
b(bar b))/B(Z yields hadrons) with the Mark II at the SLC. 
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DE91013777/GAR 
DE91013778/GAR 
Genetic changes in mammalian cells transformed by 


helium 
DE91013778/GAR 159,434 PC A03/MF A01 
DE91013779/GAR 


Modeling in control of the Advanced 
DE91013779/GAR 160, 


DE91013783/GAR 
Protein-directed modulation of high-LET ic radio- 
DE91013783/GAR 
DE91013784/GAR 


160,360 PC A03/MF A01 


nt Source. 
1 PC A03/MF AO1 


159,563 PC A06/MF A02 


Topics in low-di field theory. 
91013784/GAR 160,362 PC A09/MF A02 
DE91013786/GAR 





in new energy-efficient manufac- 


tured homes. 
DE91013786/GAR 158,142 PC A03/MF A01 
DE91013787/GAR 


Robotic mannequin technology for enhanced product test- 


ing. 
D£91013787/GAR 159,179 PC A03/MF A01 
DE91013788/GAR 
US nce, Str of nologies Pha Advanced Energy Design and 


ition Tech ‘AEDOT) project. 
S101a788/GAR 158,143 PC A03/MF A01 
DE91013789/GAR 


intrathoracic neoplasm 
DE91013789/GAR 
eee, 


is in the * and 
159,406 pc A03/MF A01 


aauing maton lar processes in the environment. - 
Desi 700/GAR 159,082 PC A03/MF A01 
DE91013791/GAR 


In situ vitrification: Process and 
DE91013791 7GAR 


DE91013792/GAR 
ap and cure of a transverse instability in the NSLS 


DES101%792/GAR 160,363 PC A03/MF A01 
DE91013793/GAR 
= process water systems: Description of physical plant 


retrospective analysis of fault reports. 
DeOTOTSTBa/GAR 160,364 PC A03/MF A01 
DE91013794/GAR 


Neutron scattering studies of spin correlations in metallic 


YBa2Cu30(6+ x). 
DE91013794/GAR 160,254 PC A03/MF A01 
DE91013795/GAR 
in and pamaice of the instrumentation electronics for 
the AGS Booster, a generic approach. 
DE91013795/GAR 160,365 PC A03/MF A01 
DE91013796/GAR 
AGS Booster low frequency rf system. 
DE91013796/GAR at "560,366 PC A03/MF A01 
DE91013797/GAR 


eaiee oan and Rye challenges of ultra low emittance 

synchri ; 

Destorsva7/GAR 160,367 PC A03/MF A01 
DE91013798/GAR 

Active interlock system for the NSLS x-ray ring insertion de- 

vices. 

DE91013798/GAR 160,368 PC A03/MF A01 
DE91013801/GAR 

~ determination by long term and multiparticle track- 

'91013801/GAR 160,369 PC A03/MF A01 

DE91013802/GAR 

Thyristor converter simulation and analysis. 

DE91013802/GAR 160,370 PC A03/MF A01 
DE91013803/GAR 


Biochemical Soe oe pea and demineralization of coals 


with mixed micr 
DESTO1SSOS/GAR 
py oo vem set 


of the AGS Booster lonization Profile Monitor. 
DEQ 013804/GAR 160,371 PC ‘A03/MF A01 


DE91013805/GAR 


Correlation of beam loss to residual activation in the AGS. 
DE91013805/GAR 160,372 PC A03/MF A01 


DE91013806/GAR 
se-response analysis for boron neutron capture aay 


— 139,407 BE AO: A03/MF A0t 


of the B16 
BEo1013806/GAR 
DE91013807/GAR 

Radiobiology of boron neutron a therapy: Problems 
of reiative biological 


with the effectiveness. 
DE91013807/GAR 159,408 PC A03/MF A01 


DE91013808/GAR 


on capture therapy of ocular ~~ ganae and in- 


tracranial glioma using p-bor yl 
DE91013808/GAR 159,409 PC A03/MF A01 


DE91013823/GAR 


Numerical simulation of the SLAC X-100 klystron using 
RKTW2D. 


OR-26 


products. 
158,973 PC A03/MF A01 


158,751 PC A03/MF A01 


VOL. 91, No. 21 


DE91013823/GAR 
DE91013825/GAR 

Sensitivity of ignitrons to stray capacitance. 

DE91013825/GAR 158,665 PC A03/MF A01 
DE91013826/GAR 

Initial control of the H(sup (minus)) ion source at the Super- 


conducting Super tory. 
DE91013826/GAR 160,374 PC A03/MF A01 
DE91013828/GAR 
Overview of the Superconducting Super Collider rf systems. 
DE91013828/GAR 160,375 PC A03/MF A01 
DE91013829/GAR 
Low ——— compaction lattice study for the SSC Low 


DEOt013629) 3829/GAR 160,376 PC A03/MF A01 
DE91013830/GAR 


Booster at the SSC Laborat 
AR 160,377 PC’ A03/MF A01 


160,373 PC A03/MF A01 


Medium Ener, 
DE91013830. 
gpm om 


of beam absorbers for the 
DES 013831/GAR 


DE91013841/GAR 
Catalyst dispersion and activity under conditions of temper- 
ature-staged liquefaction. Technical progress report, Octo- 


ber-December 1990. 
158,752 PC A06/MF A02 


SSC. 
160,378 PC A03/MF A01 


DE91013841/GAR 
DE91013844/GAR 

I ing fatigue life in near-eutectic Sn Pb solders. 

DE91013844/GAR 158,657 PC A08/MF A02 
DE91013845/GAR 

Review of MEVVA ion source performance for accelerator 


inj 1 

DE91013845/GAR 160,379 PC A03/MF A01 
DE91013846/GAR 

ALS-A high-bri _ XUV —- radiation source. 

DE91013846/ 60,380 PC A03/MF A01 
cnnenieain 

 aeaieaiaay germanium photodetectors by ion implan- 


DE91019848/GAR 158,672 PC A03/MF A01 
DE91013850/GAR 


ome, research for assessment of geologic nuclear waste 
itories: What solubility and speciation studies of tran- 


po inium elements can tell us. 

DE91013850/GAR 158,933 PC A03/MF A01 
DE91013851/GAR 

Visualization using a data flow-based | 

DE91013851/ 7aaR 158,508 Ey A03/MF A01 
DE91013852/GAR 

Cascade inertial confinement fusion reactor concept. 

DE91013852/GAR 59,958 PC A0S/MF A01 
DE91013853/GAR 

Mechanism of hydrodenitrogenation (Part 5) x-ray diffrac- 

tion of oe catalysts. Fifth quarter report, October 


1-December 1990. 
bES1013859/GAR 158,753 PC A03/MF A01 
DE91013854/GAR 


Status of np eee total cross sections and spin- 


spin correlation parame! 
DE91013854/GAR 160,381 PC A03/MF A01 
DE91013855/GAR 
New techniques for positron emission tomography in the 
— of human neurological disorders. Progress report for 
the project year beginning 14 June 1990. 
DE91013855/GAR 159,410 PC A03/MF A01 


DE91013856/GAR 
Magnetic studies of iron-rare-earth-metalloid alloys. Techni- 


cal pr r 7 

DE91013856/GAR 159,252 PC A03/MF A01 
DE91013857/GAR 

Single-electron charging effects. bingy ‘ogre: 

DES1013657/GAR 60,255 Ee Koay Mr A0t 
DE91013858/GAR 

Sa of a putative S locus encoded receptor 


= in and its role in ae Progress report. 
£91013858/GAR A03/MF A01 


DE91013859/GAR 
Design of a multivariable RF control system using gain- 


shaping in the frequency domain. 
DE91013859/GAR 160,382 PC A03/MF A01 
DE91013860/GAR 


one gg in nuclear data evaluation among the OECD 


5e91013860/GAR 160,032 PC A03/MF A01 
DE91013862/GAR 
Commissioning of the Phase | superconducting x-Ray |i- 


raphy source (SXLS) at BNL. 
DE91013862/GAR 160,383 PC A03/MF A01 


DE91013863/GAR 
pan 4 ‘ess on bunch lengthening at the NSLS VUV ring. 
DE91013863/GAR 160,384 PC A03/MF A01 
DE91013864/GAR 
DARPA compact sup: ducting x-ray lith 
features. 
DE91013864/GAR 
DE91013866/GAR 
Beam transport to the SXLS ring. 





graphy source 


160,385 PC A03/MF A01 


DE91013866/GAR 
DE91013867/GAR 
Faraday Cup with high frequency response for a 200 MeV 


LINAC proton beam. 

DE91013867/GAR 160,387 PC A03/MF A01 
DE91013870/GAR 

Mechanical design and analysis of the 2D cross-section of 


the SSC collider dipole magnet. 
DE91013870/GAR 160,388 PC A03/MF A01 


DE91013882/GAR 


Enhanced research program on the long-rai 
— of increased a — carbon dioxi 

n. 1987 annual 
5eo1013882/GAR 


DE91013883/GAR 
Enhanced research program on the long-rai climatic ef- 
fects of increased atmospheric carbon dioxide: A continu- 
ation. Summary of research activities for 1987, 1988, and 
1989. 

DE91013883/GAR 158,020 PC A03/MF A01 

DE91013884/GAR 
Perturbation treatment of the longitudinal coupling imped- 
ance of a toroidal beam tube. 

DE91013884/GAR 160,389 PC A03/MF A01 

DE91013886/GAR 
Enhanced research program on the perv Ane 
fects of increased atmospheric carbon dioxi 


ation. 1985 annual report. 
DE91013886/GAR 158,021 PC A03/MF A01 
DE91013887/GAR 
Genomic sequence 
Bes1013687/GAR 
DE91013889/GAR 


Transverse damper system for RHIC. 
DE91013889/GAR 160,390 PC A03/MF A01 


DE91013900/GAR 


—_ aoe for coal liquefaction ay a tamed 
0, December 1, 1990--February 28. 
DES TO1SB00/GAR 158,754 Pe A03/ ME A01 


DE91013902/GAR 
Analysis of potyvirus pee oe rr A basis for 


pa derived resistance. 
DE91 69,4 472 arts A03/MF A01 


160,386 PC A03/MF A01 


climatic ef- 
: A continu- 


158,019 PC A03/MF A01 


climatic ef- 
; A continu- 


comparisons. Annual technical 


159,436 PC A03/MF A01 


n 

13902/GAR 

DE91013904/GAR 
Scalar and vector contributions to (bar p)p yields (bar 
Lambda) Lambda and (bar p)p_ yields (bar 


Lambda)Sigma(sup 0) + c.c. 
DE91013904/GA 160,391 PC A03/MF A01 
DE91013906/GAR 


nmap studies of zirconia and related materials. 


Progress report, 1990--1991. 
DE91013906/GAR 159,206 PC A03/MF A01 
DE91013910/GAR 


Guidelines for oo eer Ayame and testing of per- 


formance assessment software. 

DE91013910/GAR 159,979 PC AOS/MF A01 
DE91013911/GAR 

Thermodynamics of the solvent —e of coal. Technical 

i report No. 10, December 1, 1990-February 28, 

1991 

DE91013911/GAR 158,762 PC A03/MF A01 
DE91013913/GAR 

Slurry phase Fischer-Tropsch synthesis: Cobalt plus a 

—_a— er (Quarterly) report, October 1, 1990- 

DE91013913/GAR 158,755 PC A04/MF A01 
DE91013914/GAR 

Two dimensional NMR and NMR relaxation studies of coal 

structure. Progress report, September 15, 1988-December 

15, 1988. 

DE91013914/GAR 158,298 PC A03/MF A01 
DE91013915/GAR 

Two dimensional NMR and NMR relaxation studies of coal 

structure. Progress report, December 15, 1987-March 15, 

1988. 

DE91013915/GAR 158,299 PC A03/MF A01 

DE91013916/GAR 


Two dimensional NMR and NMR relaxation studies of coal 
structure. Progress report, March 15, 1988-June 15, 1988. 
DE91013916/GAR 158,300 PC A03/MF A01 


DE91013927/GAR 


Analyzing power measurements for the (bi(sup + ),pi(sup 
0)) reaction on a —_— (sup 13)C tar 
DE91013927/GAI 160,39% "PC A07/MF A02 


DE91013931/GAR 
Synthesis of options for academic research facility financ- 


ing. 
De9101 3931/GAR 157,749 PC A03/MF A01 
DE91013934/GAR 
ives on financing academic research facilities: A 


P. 
resource for policy formulation. 
DE91013934/GA 157,750 PC A04/MF A01 


DE91013935/GAR 
Academic research enterprise by =e the industrialized na- 


is: Com eport of a symposium. 
Des1013008/GAR 157,751 PC A06/MF A02 
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DE91013937/GAR 
Survey to assess the usefulness of two a agreements 
for University-Industry cooperative research 
DE91013937/GAR 157,752 PC A03/MF A01 
DE91013938/GAR 
Summary of interim reports submitted by grantee organiza- 
tions participating in the Federal Demonstration Project. 
DE91013938/GAR 157,753 PC A03/MF A01 
DE91013939/GAR 
Industrial perspectives on innovation and interactions with 
universities: Summary of interviews with senior industrial of- 


ficials. 
DE91013939/GAR 157,754 PC A03/MF A01 
DE91013940/GAR 
Research facility financing: eet; options. 
DE91013940/GAR 157,755 PC A03/MF A01 
DE91013941/GAR 
Impact of the use of expanded authorities within the Feder- 
al Demonstration Project. A report of the Productivity/As- 
sessment Task Group of the Federal Demonstration 
Project. 
DE91013941/GAR 
DE91013945/GAR 
Development and utilization of new diagnostics for dense- 
— pneumatic transport. yo technical progress 
report, January 1, 1991-March 30, 1991 
DE91013945/GAR 159,885 PC A03/MF A01 
DE91013947/GAR 
Comparative study of the reactions of metal oxides with 
= and SO2. Technical progress report, January-March 


1991 
DE91013947/GAR PC A04/MF A01 


DE91013948/GAR 


Formation and sustainment of a very low aspect ratio toka- 
mak using coaxial helicity injection (the Helicity Injected 
Torus (HIT) experiment). Progress report No. 1, June 1, 


1990-January 31, 1991 
159,959 PC A03/MF A01 


157,756 PC A03/MF A01 


158,841 


DE91013948/GAR 
DE91013952/GAR 
Particulate Flow Research Lab quarterly progress report, 


January 1, 1991-March 31, 1991. 
DE91013952/GAR 158,763 PC A03/MF A01 


DE91013958/GAR 


Science and technology in the academic enterprise: Status, 
trends, and issues. A discussion paper. 
DE91013958/GAR 157,757 PC A06/MF A02 


DE91013960/GAR 


Hydraulic as simulations in = dipole magnets. 
DE91013960/G. 60,393 PC A03/MF A01 


mannan 
Dynamic aperture and extraction studies for the SSC High 


Energy Booster. Revision. 
DE91013961/GAR 160,394 PC A03/MF A01 
DE91013962/GAR 


Impact of cross-sectional changes in the beam tube on 


beam dynamics. 
DE91013962/GAR 160,395 PC A03/MF A01 
DE91013963/GAR 


One-dimensional time-independent conduction states and 
temperature distribution along a normal zone during a 


quench. 

DE91013963/GAR 160,396 PC A03/MF A01 
DE91013964/GAR 

Non similarity solution approximation to the thermal hydrau- 

lic quenchback in superconductors. 

DE91013964/GAR 160,397 PC A03/MF A01 


DE91013965/GAR 
oe package linking PE2D and ANSYS for SSC 


ae design. 
£91013965/GAR 160,398 PC A03/MF A01 
uanenennantan 
SSC Collider correction system. 
DE91013966/GAR 
DE91013969/GAR 
Parallelizing the oo transform method. 
DE91013969/GAR 158,022 PC A03/MF A01 
DE91013970/GAR 


SESAME equation of state number 7740: Polycarbonate. 

DE91013970/GAR 158,328 PC A03/MF A01 
DE91013972/GAR 

Geothermal materials emma Annual report FY 1990 

DE91013972/GAR 159,238 PC A03/MF A01 
DE91013973/GAR 

Tune splitting in the presence of linear coupling. 

DE91013973/GAR 160,400 PC A03/MF A01 
DE91013974/GAR 

AGS Booster beam loss monitor system. 

DE91013974/GAR 160,401 
DE91013975/GAR 


AGS Booster high peep rf system 
DE91013975/GAR 160, 402 


a 1013976/GAR 


une meter systems at the AGS complex. 
Deo 1g76)GAR 160,403 PC A03/MF A01 


DE91013977/GAR 


Beam life-time with intrabeam scattering and stochastic 
cooling. 


160,399 PC A03/MF A01 


PC A03/MF A01 


PC A03/MF A01 


DE91013977/GAR 
DE91013978/GAR 

Dynamic aperture effects due to linear coupling. 

DE91013978/GAR 160,405 PC A03/MF A01 
DE91013979/GAR 

Beta functions in the presence of linear coupli 

DE91013979/GAR 160,406 PC 
DE91013982/GAR 

Correlated dipole response of neutron rich nuclei. 

DE91013982/GAR 160,407 PC A03/MF A01 
DE91013984/GAR 

Bikini, Enewetak, and Rongelap Marshallese, and United 

States nuclear weapons testing in the Marshall Islands: A 


bibliography. 

DE91013984/GAR 159,815 PC A04/MF A01 
DE91013987/GAR 

Channeling crystals for positron production. 

DE91013987/GAR 160,408 PC A03/MF A01 
DE91013988/GAR 

Physical way of standardizing —_ 

DE91013988/GAR 
DE91013989/GAR 

Dispersion and betatron matching into the linac. 

DE91013989/GAR 160,410 PC A03/MF A01 
DE91013990/GAR 

High brightness sources for colliders. 

DE91013990/GAR 160,411 PC A03/MF A01 
DE91013991/GAR 

tee quantization of quantum chromodynamics. 

DE91013991/GAR 160,412 PC A04/MF A01 
DE91013992/GAR 

Comparison between coasting and bunched — on opti- 

mum stochastic cooling and signal suppressio' 

DE91013992/GAR 160,413 PC | A03/MF A01 
DE91013993/GAR 

First turn around strategy for RHIC. 

DE91013993/GAR 160,414 PC A03/MF A01 
DE91013994/GAR 

Communicating success: Writing about technology transfer. 

DE91013994/GAR 157,758 PC A03/MF A01 
DE91013996/GAR 

Materials compatibility evaluation of the MC3926 slapper 

detonator. Part 1: Coupon aging study. 

DE91013996/GAR 160,115 PC A04/MF A01 
DE91013999/GAR 

Overview of real-time kernels at the Superconducting Super 

Collider Laboratory. 

DE91013999/GAR 
DE91014000/GAR 

Switchable 10 Hz/1 Hz LEB ~~“ = supply system. 

DE91014000/GAR 416 PC AQ3/MF A01 
DE91014001/GAR 

Kicker magnet systems for injector synchrotrons. 

DE91014001/GAR 60,417 PC A03/MF A01 
DE91014002/GAR 

Visual artifacts in boundary conditions. 

DE91014002/GAR 159,323 PC A03/MF A01 
DE91014003/GAR 

Development of a Waste Minimization Plan at Argonne Na- 


tional Laboratory 

DE91014003/GAR 159,980 PC A03/MF A01 
DE91014005/GAR 

Automated reasoning contributes to mathematics and logic. 

DE91014005/GAR 159,373 PC A03/MF A01 
DE91014007/GAR 

Temperature dependence of the elastic behavior of struc- 

turally disordered metallic superlattices. 

DE91014007/GAR 159,280 PC A03/MF A01 
DE91014009/GAR 

Intermediate temperature os for SOFC. 

DE91014009/GAR 58,798 PC A03/MF A01 
DE91014010/GAR 

Beam breakup with longitudinal halo. 

DE91014010/GAR 160,418 PC A03/MF A01 
DE91014011/GAR 

Effect of guideway discontinuities on magnetic levitation 


and drag forces 
160,663 PC A03/MF A01 


160,404 PC A03/MF A01 


03/MF A01 


60,409 PC A03/MF A01 


160,415 PC A03/MF A01 


DE91014011/GAR 
DE91014012/GAR 


Sealant research for SOFC. 
DE91014012/GAR 


DE91014014/GAR 
Simulation of combustion processes in an MHD second 


stage combustor. 
DE91014014/GAR 158,718 PC A03/MF A01 
DE91014015/GAR 


Quantitative mutation detection using two-dimensional elec- 


trophoresis. 
DE91014015/GAR 159,437 PC A03/MF A01 
DE91014016/GAR 


Assessing the risk of transporting hazardous materals by 
aircraft: A case 
159,083 PC A03/MF A01 


158,799 PC A03/MF A01 


study 
DE91014016/GAR 
DE91014018/GAR 
Energy use impacts of the mobile source provisions of the 
Clean Air Act Amendments of 1990. 


DE91014080/GAR 


DE91014018/GAR 
DE91014024/GAR 
Construction and early commissioning results of the AGS 
jt 


Booster. 
DE91014024/GAR 160,419 PC A03/MF A01 
persona oe 


in cycle controls for the AGS Booster synchrotron. 
DEo1014028/GAR 160,420 PC A03/MF A01 


DE91014026/GAR 
Processing ag evaluation of the AGS Booster ultra-high 


vaccum syste 
DE91014026/GAR 160,421 PC A03/MF A01 
DE91014027/GAR 


Instrumentation and control of the AGS Booster vacuum 


system. 
DE91014027/GAR 160,422 PC A03/MF A01 
DE91014028/GAR 


New main control room for the AGS complex. 
DE91014028/GAR 160,423 PC A03/MF A01 


DE91014030/GAR 


Stability of bellows used as expansion joints between su- 
perconducting magnets in accelerators. 
DE91014030/GA\ 160,424 PC A03/MF A01 


DE91014031/GAR 


Brittle behavior of SSC yok: 
DE91014031/GAR 


DE91014032/GAR 
Effect of p 


dipo! 
DE91014032/GAR 
DE91014033/GAR 


158,842 PC AQ3/MF AO1 


160,425 PC A03/MF A01 





on perf of a 1.8 m SSC R&D 


160,426 PC A03/MF A01 
Uniform beam distributions using 
DE91014033/GAR 
DE91014034/GAR 


Beam-beam interaction and high order resonances. 
DE91014034/GAR 160,428 PC A03/MF A01 


DE91014035/GAR 


octupoles. 
160,427 PC A03/MF A01 


errors in RHIC. 


Correction of skew 
DE91014035/GAR 60,429 PC A03/MF A01 


DE91014037/GAR 


SSC 50 mm oe cross . 
DE91014037/GAR 160,430 PC A03/MF A01 
DE91014042/GAR 
Fine coal flotation of plant waste: An in-plant comparison--- 
— vs. sub-a cell. Technical report, December 1, 


990-February 28, 1991. 
bEO1014042) GAR 158,764 PC A03/MF A01 
DE91014043/GAR 


Recovery of coal fines from prepara reo effluents. 
Technical report, December 1- Thm any 28, 1 
DE91014043/GAR 158,974 PCs AOS /MF A01 


DE91014044/GAR 
Recovery of fine coal from waste streams using advanced 
column flotation. Technical report, December 1, 1990-Feb- 
ruary 28, 1991. 
DE91014044/GAR 158,765 PC A03/MF A01 
DE91014045/GAR 


Dewatering studies of fine clean coal. 1 ~ ang (quarterly) 
report, December 1, 1990-February 28, 1991. 
DE91014045/GAR 158, 766 PC A03/MF A01 


DE91014047/GAR 


New reagents for coal desulfurization. Technical report, 

September 1, 1990-February 28, 1991. 

DE91014047/GAR 158, 767 PC A03/MF AO1 
DE91014050/GAR 

Genetic engineering of et 

cal (quarterly) report, as 

DE91014050/GAR 
DE91014055/GAR 

Cyclone reburning retrofit: Corrosion evaluation. Technical 


report, 1- 28, 1991. 
DE91014055/GAR 159,239 PC A03/MF A01 
DE91014064/GAR 


Fundamental studies of catalytic processing of synthetic liq- 

-_ Quarterly progress report, January 1, 1991-March 31, 

1991. 

DE91014064/GAR 158,843 PC A03/MF A01 
DE91014069/GAR 

Recent ASME Code Section 11 developments for surface 


examination TT coatings. 
DE91014069/GA\ 159,145 PC A03/MF A01 
DE91014075/GAR 


Human retroviruses and AIDS, 1991. A compilation and 
analysis of nucleic acid and amino acid sequences. 
DE91014075/GAR 159,473 PC A17/MF A03 


DE91014076/GAR 


Petroleum supply annual, 1990. Volume 2. 
DE91014076/GAR 158,736 PC A99/MF A06 


DE91014077/GAR 
Common mode noise on the main Tevatron bus and asso- 


ciated beam emittance gr 
DE91014077/GAR 160,431 PC A03/MF A01 
DE91014080/GAR 
Quench propagation in a cable-in-conduit force-cooled su- 
perconductor-Preliminary results. 


November 1, 1991 


Sulfolobus. Yoo 
February 28 
59,498 PC AOS /ME nO 


OR-27 
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DE91014080/GAR 
DE91014081/GAR 

National Institute for Petroleum and Energy Research quar- 

terly technical report for January 1-March 31, 1991. Volume 


2, Energy production research. 
DE91014081/GAR 159,886 PC A06/MF A02 
DE91014082/GAR 


Mechanical construction techniques for assembling wire 


chambers. 
160,433 PC A03/MF A01 


160,432 PC A03/MF A01 


DE91014082/GAR 

DE91014085/GAR 
TRUPACT-II Container Maintenance Program Plan. Revi- 
ion 2 


sion 2. 

DE91014085/GAR 
DE91014087/GAR 

Position paper on eee concerns associated with 


TRU waste destined for WIP 
DE91014087/GAR 159,981 PC A06/MF A02 


DE91014088/GAR 


159,969 PC A05/MF A02 


Fusion di ivity cor 
lated ITER accidents. 
DE91014088/GAR 
DE91014090/GAR 
Summary of the environmental restoration program Retriev- 
al Demonstration Project at the Idaho National Engineering 
Laboratory. 
DE91014090/GAR 
DE91014092/GAR 
Use of optical metrology techniques for evaluation of west- 
ern oil shale mechanical behavior. 
DE91014092/GAR 159,887 PC A04/MF A01 
DE91014093/GAR 
In situ vitrification program treatability investigation progress 


report. Revision 1. 

DE91014093/GAR 159,983 PC AOS/MF A01 
DE91014106/GAR 

Requirements for a network storage service. 

DE91014106/GAR 159,967 PC AQ3/MF A01 
DE91014108/GAR 


Status of the GEC RF Reference Cell/laser diagnostics of 

plasma etching discharges. 

DE91014108/GAR 
DE91014111/GAR 

Bikini, Enewetak, and Rongelap Marshallese, and United 

States nuclear weapons testing in the Marshall Islands: A 


hy. Revision 1. 
159,816 PC A04/MF AO1 





t and application to postu- 
159,960 PC A12/MF A03 


159,982 PC A04/MF A01 


158,673 PC A03/MF A01 


bibliograp! 

DE91014111/GAR 
DE91014114/GAR 

Environmental auditing. 

DE91014114/GAR 
DE91014126/GAR 

Analytical electron microscopy of catalyst preparations. 

Progress report, July 15, 1990-July 14, 1991. 

DE91014126/GAR 158,301 PC A03/MF A01 
DE91014131/GAR 

TREE: A model of the effects of acid — and air 

pollutants on the growth of trees. Final repo 

DE91014131/GA 158,844 as A05/MF A01 
DE91014132/GAR 

Effect of shower/bath frequency on the health and oper- 

ational effectiveness of soldiers in a field setting. Progress 

report, November 1-December 31, 1990. 

DE91014132/GAR 159, 738 PC A03/MF A01 
DE91014133/GAR 

Management and Software Quality Assurance. 

DE91014133/GAR 158,509 PC A03/MF A01 
DE91014134/GAR 

Experiences with polishing electroless nickel. 

DE91014134/GAR 159,281 PC A03/MF A01 
DE91014135/GAR 

Evaluation of charged-particle reactions for fusion applica- 

ti 


Ns. 
DE91014135/GAR 
DE91014145/GAR 


Jet results from CDF. 
DE91014145/GAR 


DE91014149/GAR 


Tests of 1.5 meter model 50mm SSC collider dipoles at 
Fermilab. 
DE91014149/GAR 


DE91014153/GAR 


Final report for the Idaho National Engineering Laboratory 
Central Facilities Area Landfill 2. 
DE91014153/GAR 


DE91014154/GAR 


BWP data qualification manual 
DE91014154/GAR 


DE91014155/GAR 
Development of technology to a and dispose of fish 


farm waste. Annual report, FY 1 
758, 976 PC A03/MF A01 


159,084 PC A03/MF A01 


160,434 PC A03/MF A01 


160,435 PC A03/MF A01 
160,436 PC A03/MF A01 


158,975 PC A03/MF A01 


" 159,984 PC A09/MF A02 


DE91014155/GAR 
DE91014158/GAR 
Nonradiological Liquid-Effluent Monitoring Program. FY 


1991 first-quarter report. 
DE91014158/GAR 158,977 PC A09/MF A02 
DE91014160/GAR 


Rapid monitoring for transuranic contaminants during buried 


waste retrieval. 
OR-28 VOL. 91, No. 21 


DE91014160/GAR 
DE91014161/GAR 

Tritium room air monitor component —— data analysis 

from January 1, 1984 to December 31, 

DE91014161/GAR 159, 261° °C A03/MF A01 
DE91014164/GAR 

Low-level and —_ waste incinerator survey report. 

DE91014164/GAR 158,978 PC A04/MF A01 
DE91014165/GAR 

Developmental assessment of RELAPS5/MOD3 using the 

semiscale natural circulation tests. 

DE91014165/GAR 160,003 PC A03/MF A01 
DE91014166/GAR 

Methodology for assessing the radiological consequences 

of radioactive releases from the BPX Facility at PPPL. Revi- 


sion 2. 

DE91014166/GAR 158,935 PC A04/MF A01 
DE91014168/GAR 

Summary of the environmental restoration program retrieval 

demonstration project at the Idaho National Engineering 


Laboratory. Revision 1. 
DE91014168/GAR 159,985 PC A04/MF A01 
DE91014170/GAR 
Test plan for FY-91 alpha CAM evaluation. 
DE91014170/GAR 158,936 PC A03/MF A01 
DE91014184/GAR 
Enhancing the use of coals by gas reburning-sorbent injec- 
tion. Quarterly report No. 3, January 1, 1990-March 30, 
990. 


DE91014184/GAR 158,845 PC A05/MF A01 
DE91014185/GAR 

Enhancement of surface properties for coal beneficiation. 

Technical progress report, January 1, 1991-March 31, 


n, 

DE91014185/GAR 158,768 PC A03/MF A01 
DE91014190/GAR 

Studies of coupled chemical and catalytic coal conversion 

methods. Fourteenth quarterly report and milestone status 

report, January 1991-March 1991. 

DE91014190/GAR 158,756 PC A03/MF A01 
DE91014195/GAR 

Probing electroweak symmetry breaking at multi-TeV col- 

liders. 

DE91014195/GAR 
DE91014196/GAR 

Evaluation of alternatives for best available technology 

treatment and retreatment of uranium-contaminated solu- 

tions at the Paducah Gaseous Diffusion Plant C-400 Facili- 

ty. Part 2: Progress report, January 1991. 

DE91014196/GAR 159,986 PC A03/MF A01 
DE91014199/GAR 


Options of desiccant cooling and dehumidification technolo- 


y. 

BE91014199/GAR 158,793 PC A03/MF A01 
DE91014201/GAR 

Nicotine in environmental tobacco smoke (ETS): Compari- 

son of mobile personal and stationary area sampling. 

DE91014201/GAR 158,846 PC A03/MF A01 
DE91014210/GAR 

Plasma turbulence calculations on supercomputers. 

DE91014210/GAR 160,201 PC A03/MF A01 
DE91014211/GAR 

Promoting energy-efficient home construction: The impacts 


of alternative policy instruments. 
DE91014211/GAR 158,144 PC A03/MF A01 


DE91014214/GAR 
Accounting for dry deposition in incinerator risk assess- 


ments. 

DE91014214/GAR 158,910 PC A03/MF A01 
DE91014215/GAR 

Risk assessment. 

DE91014215/GAR 
DE91014216/GAR 

Scientific data visualization. 

DE91014216/GAR 
DE91014219/GAR 

Performance measurement of a_ parallel 

system for the Intel iPSC/2 hypercube. 

DE91014219/GAR 158,474 PC A03/MF A01 
DE91014224/GAR 

Superconducting transport properties and surface micros- 

tructure for YBa2Cu3O(7-delta)-based superlattices grown 


ised laser deposition. 
160,256 PC A03/MF A01 


158,934 PC A18/MF A04 


160,437 PC A03/MF A01 


158,911 PC A03/MF A01 


158,473 PC A03/MF A01 


input/output 


by pul 

DE91014224/GAR 
DE91014230/GAR 

U5.0 Undulator for the ALS. 

DE91014230/GAR 
DE91014232/GAR 

Physics and oenclew ie of B(bar B) factories. 

DE91014232/GAR ,439 PC A03/MF A01 
DE91014235/GAR 

Coherent beam-beam interaction. 

DE91014235/GAR 160,440 PC A03/MF A01 
DE91014237/GAR 

ARPEFS as an analytic technique. 

DE91014237/GAR 158,302 
DE91014249/GAR 

Ultrasonic cleaning of depleted uranium material as an al- 

ternative to nitric acid cleaning. 


160,438 PC A03/MF A01 


PC A08/MF A02 


DE91014249/GAR 
DE91014252/GAR 


OTEC biofouling and corrosion study at the Natural Energy 
Laboratory of Hawaii, 1983-1987. 
DE91014252/GAR 


DE91014256/GAR 


APFIM characterization of the spinodal decomposition in 
duplex stainless steels. 
DE91014256/GAR 


DE91014275/GAR 
Design and testing of a four-pole superconducting motor 


stator. 
DE91014275/GAR 158,663 PC A03/MF A01 
DE91014282/GAR 


Results of bulk sediment analysis and bioassay testin 
a bo ena from Oakland Inner Harbor and hoe. 
‘az di le, San sans,” California. 
DEe1014282/GAR 159,054 PC A10/MF A03 
DE91014283/GAR 


Localized beta dosimetry of (131)I in human thyroid. 
DE91014283/GAR 159,564 PC A03/MF A01 


DE91014284/GAR 


Whipple bumper shield tests at over 10 km/s. 
DE91014284/GAR 160,612 PC A03/MF A01 


DE91014286/GAR 


Exploratory research and development FY90. 
DE91014286/GAR 160,441 PC A09/MF A02 


DE91014287/GAR 


Sphere lapping. 
DE91014287/GAR 


DE91014301/GAR 
Engineering evaluation/cost analysis for the proposed de- 
contamination of properties in the vicinity of the Hazelwood 
Interim Storage Site, Hazelwood, Missouri-envir:nment as- 
sessment. 
DE91014301/GAR 158,937 PC A05/MF A01 
DE91014302/GAR 


Chemical and Laser Sciences Division annual report 1990. 
DE91014302/GAR 160,442 PC A07/MF A02 


DE91014303/GAR 
Backcasting performance of the NAPAP emissions model 


set. 
DE91014303/GAR 
DE91014304/GAR 


Resistive wall modes in the wee ll REP. 
DE91014304/GAR ,202 PC A03/MF A01 


DE91014311/GAR 
Review of revegetation practices appropriate for reclama- 
tion of the proposed nuclear waste repository at Yucca 


Mountain, Nevada. 
DE91014311/GAR 159,987 PC A03/MF A01 
DE91014316/GAR 


Nevada Environmental Studies Plan. 
DE91014316/GAR 58,938 PC A12/MF A03 


DE91014317/GAR 
Reversed-Field Pinch dynamics and transport studies. Final 


report, April 1990-June 1991 
DE91014317/GAR 160,203 PC A08/MF A02 
DE91014329/GAR 


One-sun silicon solar cell research. 
DE91014329/GAR 158,825 PC A05/MF A01 


DE91014331/GAR 


ZEPHYRS3D: A finite difference computer program for three- 
dimensional, transient re, flow problems. 
DE91014331/GAR 7 PC A06/MF A02 


DE91014335/GAR 


Sandia’s new hypervelocity launcher-HVL. 
DE91014335/GAR 160,546 PC A03/MF A01 


DE91014336/GAR 
General implementation of thin-slot algorithms into the 
—— time-domain code, TSAR, based on a slot 
DE91014336/GAR 
DE91014341/GAR 
Resilient replication method in distributed database sys- 


tems. 
* DE91014341/GAR 158,510 PC A03/MF A01 
DE91014342/GAR 


Approaches to ao of pene bones ge systems. 
DE91014342/GAR 8,511 PC A03/MF A01 


DE91014343/GAR 


FALCON: A distributed scheduler for MIMD architectures. 
DE91014343/GAR 158,512 PC A03/MF A01 


DE91014344/GAR 


Introduction to the ADAMS interface langua 
DE91014344/GAR 158,513 


DE91014350/GAR 
EIA publications directory, 1990. 
DE91014350/GAR 
DE91014356/GAR 
Pulse propagation in inhomogeneous optical fibers. 
Progress report, September 15, 1990-September 14, 1991. 
DE91014356/GAR 158,674 PC A03/ MF A01 


158,979 PC A03/MF A01 


158,800 PC A08/MF A02 


159,253 PC A03/MF A01 


159,282 PC A05/MF A01 


158,847 PC A10/MF A03 


160,443 PC A05/MF A01 


je: Part 1 
C AO3/MF A01 


158,737 PC A04/MF A01 
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DE91014357/GAR 
Portable and independent edge fi i 
Technical progress report, May 14, 1990 May | 14, 1991. 
DE91014357/GAR 160,204 PC A03/MF A01 

DE91014363/GAR 


Point vortex description of drift wave vortices: Dynamics 

and Revised. 

DE91014363/GAR 160,205 PC A03/MF A01 
DE91014365/GAR 

Stability of annular equilibrium of energetic large orbit ion 

DE91014365/GAR 160,206 PC A04/MF A01 
DE91014366/GAR 

—— profiles induced by radially localized modes in to- 

OEB1014986/GAR 160,207 PC A03/MF A01 
DE91014367/GAR 

Exact solutions for a system of nonlinear plasma fluid equa- 

DE9101 4367/GAR 160,208 PC A03/MF A01 
DE91014368/GAR 


Nonlinear dynamics of the eee 
DE91014368/GAR 


DE91014371/GAR 
Development d oe DHC system with once-through 


domestic hot w: 
DeES1014371/GAR 158,145 PC A06/MF A02 
DE91014374/GAR 


standard 
60,209 PC A03/MF A01 


MPG(copyright) energy efficient monitori 
DE9101 SAR 158, 148 Pe Ag3/MF A01 
DE91014376/GAR 
Nuclear criticality safety analysis of X-705 B-Area calciner 
discharge chute. 
DE91014376/GAR 159,970 PC A03/MF A01 
DE91014382/GAR 
High pressure optical studies of semiconductors and heter- 
—— Progress report, September 1, 1990-August 31, 
DE91014382/GAR 160,257 PC A03/MF A01 
DE91014385/GAR 
Defect characterization of electronic conducti 
perovskite systems. (Progress report), July 1, 1 


ber 30, 1990. 
160,258 PC A04/MF A01 


item- 


DE91014385/GAR 
DE91014386/GAR 
Mech of 
Progress report. 
DE91014386/GAR 
DE91014387/GAR 
Estimating market penetration of new district heating and 
coms — using a combination of economic cost and 


di 

DE9101. 4387/GAR 158,814 PC A03/MF A01 
DE91014388/GAR 

Iterative substructuring algorithm for problems in three di- 


mensions. 

DE91014388/GAR 158,514 PC A03/MF A01 
DE91014389/GAR 

Developmental status and system studies of the monolithic 


solid oxide fuel cell. 
DE91014989/GAR 158,801 PC A03/MF A01 
DE91014399/GAR 


pence = devolatilization behavior of high volatile bitu- 


DE51014996/GAR 158,769 PC A03/MF A01 
DE91014401/GAR 

ICRF edge modeling. Final performance report. 

DE91014401 /GAR 160,210 PC A03/MF A01 
DE91014404/GAR 

Coal-log pipeline system development. Quarterly report, 

February 25, lana May 24, 1991. 

DE91014404/GAR 158,770 PC A03/MF A01 
DE91014405/GAR 

Sonpenee pore Be meee d — 

ns during coal uefaction. — ress report, Oc- 

tober 1, 1989-December 31 31, 1989. wig 

DE91014405/GAR 158,757 PC A03/MF A01 
DE91014406/GAR 

Solid-state NMR study of condensation/retrograde reac- 

tions during coal a ae Quarterly progress report 


January 1, 1990-March 31 
158,758 PC A03/MF A01 





of viral ion in plants. 


159,474 PC A03/MF A01 





DE91014406/GAR 
DE91014449/GAR 

Hourglass effects for asymmetric colliders. 

DE91014449/GAR 160,444 PC A03/MF A01 
DE91014455/GAR 

Sone developments in high-current superconducting ion 

linacs. 


DE91014455/GAR 160,445 PC A03/MF A01 
DE91014456/GAR 

Beam breakup with finite bunch le 

DE91014456/GAR 1 
DE91014459/GAR 

Structural ——-. of deformations in the seal region Ay 

radioactive cask under thermal loadi 

DEO1014450/GAR. 159,971 PC A03/MF ‘1 

DE91014466/GAR 


Flux pinning and dissipation in high-t 
ductors. 


446 PC A03/MF A01 





DE91014466/GAR 

DE91014469/GAR 
and electronic structure studies of 

YBa2Cu30(x). 

DE91014469/GAR 160,260 PC A03/MF A01 

DE91014472/GAR 


160,259 PC A03/MF A01 


ALS insertion device block measurement and inspection. 
DE91014472/GAR 160,447 PC A03/MF A01 
DE91014473/GAR 

Twos in two photon physics: A convention for the gamma 


ma* width of a spin-one particle. 
91014473/GAR 160,448 PC A03/MF A01 


DE91014476/GAR 
nities in the synfuels industry. 
DE91014476/GAR 158,759 PC 50 PC AIC/MF A03 
DE91014498/GAR 
Interactions of molecules with surfaces. Final report, 1 


1986-30 April 1991. 
DE91014498/GA 160,449 PC A03/MF A01 
DE91014506/GAR 


Stellarator transport 
DE9101 4506/GAR 


DE91014515/GAR 
Scanning ling 
laces. Progress report 
DE91014515/GAR 

DE91014516/GAR 
Atomistic studies of grain boundaries in ag and com- 


nds. we pay ay 1990-June 199 
Be9101451 /GAR 159,283 pC "A03/MF A01 
DE91014522/GAR 


Preconstruction of the Honey Lake Hybrid Power Plant. 


Final r 
DE91014522/GAR 158,719 PC A04/MF A01 
DE91014523/GAR 


Data 7 at prehistoric localities at — Pahute 

Mesa, Nye County, Nevada. Technical report No. 

bes1014523/GA 158,062 PC A03/MF A01 
DE91014524/GAR 


Archaeological data recovery at drill pad U19ay, Nye 


County, Nevada. 

DE91014524/GAR 158,063 PC A06/MF A02 
DE91014532/GAR 

Northeast regional biomass energy program. Progress 


DE9101 4532/GAR 158,771 PC A03/MF A01 
DE91014533/GAR 


— regional biomass energy program. Progress 


January-March 1991. 
D '91014533/GAR 158,772 PC A03/MF A01 
DE91014534/GAR 


Effects of the equation of state in neutron stars and in stel- 


lar collapse. 

DE91014534/GAR 157,940 PC A03/MF A01 
DE91014542/GAR 

reg and the Clean Air Act: Complementary approaches 


intaining air quality. 
DEDTOTAS427GAR 158,848 PC A03/MF A01 
DE91014543/GAR 


Production of ioe positron emitting nuclide for ra- 


dioimmumother: 
DE91014543/GA 159,964 PC A03/MF A01 
DE91014552/GAR 


Alignment issues of the SLC linac accelerati 
DE91014552/GAR 160,451 


DE91014553/GAR 


Characterization and monitoring of transverse beam tails. 
DE91014553/GAR 160,452 PC A03/MF A01 


pe remo 


Chromatic correction in the SLC bunch 
DE91014855/GARt 160,453 


ee 


ise shape adjustment for the SLC dampi 
Des1014066 GAR 160,454 N 


DE91014557/GAR 
Effect of wakefields on first order transport in the SLC 


inac. 
DE91014557/GAR 160,455 PC A03/MF A01 
DE91014558/GAR 


Differential luminosity under beamstrahlung. 
DE91014558/GAR 160,456 PC A03/MF A01 


DE91014568/GAR 
Investigation of austenitic alloys for advanced heat recov- 


cleanup systems. 
5eo1014568/ GAR 158,849 PC A03/MF A01 
DE91014580/GAR 


Direct host eaaane of on ore in Si-Ge alloys, ultrathin superiat- 


DESI014580/GAR 160,262 PC A03/MF A01 
DE91014608/GAR 


Summary: Neutrinos and nonaccelerator phi 
DE91014608/ GAR 160,457 


DE91014609/GAR 


Overview of the status of and prospects for high-(Tc) wire 
and tape development. 


theory. Progress report. 
160,450 PC A03/MF A01 





py of solids and sur- 
160,261 PC A03/MF A01 


A03/ME MF A01 


compressors. 
A03/MF A01 


‘(A03/MF A01 


kickers. 
/MF A01 


DE91014706/GAR 


DE91014609/GAR 
DE91014614/GAR 

Mathematical model for two-phase water, air, and heat flow 

around a linear heat source emplaced in a permeable 

DE91014614/GAR 159,988 PC A03/MF A01 
DE91014615/GAR 

Impact of the nuclear equation of state on models of rotat- 


ng neutron stars. 
91014615/GAR 157,941 PC A03/MF A01 
DE91014616/GAR 
acceleration in the LBL 88-inch cyclotron with injec- 

tion from the AECR source. 

DE91014616/GAR 160,458 PC A03/MF A01 
DE91014622/GAR 

Induction linac injector for scaled experiments. 

DE91014622/GAR 160,459 PC A03/MF A01 
DE91014623/GAR 

Drift compression experiments on MBE-4 and related emit- 


tance gr 
DE91014623/GAR 160,460 PC A03/MF A01 
DE91014624/GAR 
itudinal instability in H 
DE91014624/GAR 
DE91014630/GAR 


158,679 PC A03/MF A01 


beams. 
160,461 PC A03/MF A01 


DE91014630/GAR — 
DE91014631/GAR 

Fundamental reaction 

Fourth quarterly and annual 

milestone schedule and status report. 

DE91014631/GAR 158,773 PC A03/MF A01 
DE91014633/GAR 


Fundamental reaction pathways during coprocessing. Sixth 
technical progress report and milestone schedule 
status 

DE91014633/GAR 158,774 PC A03/MF A01 

DE91014634/GAR 
——— omen Oe pathways during coprocessing. Sev- 
beo1014634/GAR 158,775 PC A03/MF A01 

DE91014635/GAR 
Fundamental reaction pathways during coprocessing. Quar- 
terly technical progress report No. 8 and milestone status 
91014635/GAR 158,776 PC A03/MF A01 

DE91014644/GAR 





influence on tunnel formation in 
chemically vapor. ited tungsten on silicon. 
Seot014e4a/Gan 158,303 PC A06/MF A02 


DE91014645/GAR 





Pp to treat 
158,939 PC A03/MF A01 


Assessment of high: perate 
mixed waste at the Hanford Site. 
DE91014645/GAR 
DE91014648/GAR 
Reproduction and growth in American robins at the Feed 


Materials Production 
DE91014648/GAR 158,940 PC A03/MF A01 
DE91014649/GAR 


Transfer of security technology from Sandia 
DE91014649/GAR sa 157,759 PO A0a/M * A01 


DE91014673/GAR 


Feasibili of a 200 ampere battery. 
DEO1014673/CAF AR 158,710 PC A04/MF A01 
DE91014682/GAR 

Statistical approach on RCRA groundwater monitoring 


projects at the Hanford Site. 

DE91014682/GAR 159,055 PC A03/MF A01 
DE91014684/GAR 

—s 4 waste minimization and pollution prevention 

awar am plan, May 1991. 

DE91014684/ AR 158,981 PC A03/MF A01 
DE91014685/GAR 


——— of strontium-90 transport from the 100-N Area 
the Columbia River using VAM2DH. 
best 014685/GAR 158,941 PC A04/MF A01 


DE91014688/GAR 
Ventilation flow recommendations for Waste Tank 241-SY- 


101. 

DE91014688/GAR 159,972 PC A06/MF A02 
DE91014691/GAR 

Summary of radioactive solid waste received in the 200 


DE91014691 /GAR 159,989 PC A07/MF A02 
DE91014692/GAR 


REAC*3 nuclear data libraries. 
DE91014692/GAR 


DE91014697/GAR 


160,462 PC A03/MF A01 


crews tories. 
DE91014697/GAR 160,463 PC A03/MF A01 
DE91014706/GAR 


monthly, June 1991. 
158,738 PC A09/MF A02 


OR-29 


Electric power mont 
DE91014706/GAR 


November 1, 1991 
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DE91014708/GAR 


Hi boson masses in supersymmetric model: 
DES1014708/GAR 160,464 PC 04/MF A01 
DE91014709/GAR 
ing minimal surfaces via level set curvature flow. 

DE91014709/GAR 159,374 PC AOS/MF A01 
DE91014713/GAR 

Control of coupled-bunch instabilities in high current stor- 

910 4713/GAR 160,465 PC A03/MF A01 

DE91014716/GAR 


2101-M Pond closure plan. Revision 1 
DE91014716/GAR 158,982 PC A99/MF E08 
DE91014723/GAR 


Coalification by clay-cai eae gt of plant. 


talyzed 
Has any report, January 1, 1991-March 30, 1991. 
DE91014723/GAR 158,777 PC A03/MF A01 
"ioe es 


v0 March dolomites. Technical 
po anor nanan gr uy oe 1990-March 25, 1991. 
1014727/GAR 59,845 PC A03/MF A01 


DE91014731/GAR 
hap oe tg the 


the equations of 
DE91014731/GAR 
DE91014734/GAR 


potential and the Euler formulations of 
motion for transonic flow. 
157,769 PC A06/MF A02 


Natural and ny ees climate change. Progress report, 
—- 1,1 larch 1, 1991). 
1014734/GAR 158,023 PC A03/MF A01 


DE91014737/GAR 


Shock and reshock of an unstable fluid interface 
DE91014737/GAR 157,770 PC ‘A03/ MF A01 
DE91014759/GAR 


Influence of fast waves on the collective scattering of 


microwaves in 
DE91014759/GAR 160,211 PC A03/MF A01 
DE91014763/GAR 
Cross-flow, filter-sorbent catalysts for ft ed S02 and 
NOx control. Technical progress report: Fifth quarterly. 
DE91014763/GAR 158,850 PC. A03/MF A01 
DE91014764/GAR 
Novel coal feeder for rane of ooTmon y. Quarter- 
process report, January 1, 1991 1991. 
BesioTa7en Gan 158,851 PC A03/MF A01 
DE91014771/GAR 


SU(3) generalizatoin of aeete Su(2j + 

SU(2) ip 

DE91014771/GAR 
DE91014774/GAR 


Beam dynamics design of an RFQ for the SSC Labora’ 
DE91014774/GAR 160,467 PC AO3/ME AOt 


DE91014775/GAR 
Validation study for secretarial/administrative classifications 
ing computer-based testing. 
DE91014775/GAR 157,732 PC A03/MF A01 
DE91014777/GAR 
Classical hadrod) 
ion collisions. 
DES 014777/GAR 
DE91014791/GAR 


1) (contains) 
160,466 PC A03/MF A01 





h to ultrarelativistic heavy- 
160,468 PC A03/MF A01 


Brookhaven ATF low-emittance beam li 
DE91014791/GAR 160,469" “PC A03/MF A01 
DE91014793/GAR 


Geothermal materials project PY 1092 conversion technolo- 


ti jan 
Beotoiaroavaak ue 58,790 PC A03/MF A01 
Taaliomens 
line from the Linac to the SXLS ri 
beet 14801/GAR 160,470 
DE91014810/GAR 
+ og transformations and fragmentation in coal combus- 


DE51014810/GAR 158,778 PC A03/MF A01 
DE91014814/GAR 

Antenna onan th 108 | meg h Photosynthetic bacteria. 

DE! NO1aS1a/GAR” 159,475 PC A03/MF AO1 
DE91014815/GAR 

Investigation of high-temperature, igneous-related hydraulic 

fracturing as a reservoir trol in Blackburn and Grant 


con 
— Flat oil fields, Nevada. ress report, 
June 1, 1990-May 31, 1991. _ 
159,888 PC A04/MF A01 


"A03/MF A01 


DES1014815/0aR 
DE91014821/GAR 
See tank constituent rankings for use in preparing 
le characteriza ins. 
Deoto1a8st /GAR 158,983 PC A0S/MF A02 
DE91014822/GAR 
Stream ecology in an Alaskan tundra watershed. Final 
91014822/GAR 159,864 PC A03/MF AO1 
DE91014824/GAR 
esearch Flame studies, laser diag- 
nostics, and chemical inebos. Pr ress report. . 
DE91014824/GAR 138,370 PC A03/MF A01 
DE91014834/GAR 
United States Transuranium Urai Regi 


DE91014834/GAR 
DE91014837/GAR 

Modification of the horizontal dispersion in the Fermilab 

Main Ring with additional quadrupoles. 

DE91014837/GAR 160,471 PC A03/MF A01 
DE91014838/GAR 


Transitionless lattice for the Fermilab Main Inj 
DE91014838/GAR 160,472 


DE91014842/GAR 


lagnetic measurements of the XLS magne’ 
E91014842/GAR 160,4. 


DE91014848/GAR 


Characterization of radioactive particles in the 234-5Z build- 
ing ventilation systems. Interim report. 
DE91014848/GAR 158,942 PC A03/MF A01 


DE91014853/GAR 
eee of the Hanford RI/FS cost projections. Volume 1 


of 2. 

DE91014853/GAR 158,943 PC A04/MF A01 
DE91014854/GAR 

Evaluation of the Hanford RI/FS cost projections. Appen- 


dixes, Volume 2 of 2 
158,944 PC A10/MF A03 


159,565 PC A03/MF A01 


tor. 
A03/MF A01 


PG A03/MF A01 


DE91014854/GAR _ 
DE91014857/GAR 
Amorphization in Gd2Ti207 and CaZrTi207 irradiated with 


3 meV argon ions. 
DE91014857/GAR 159,263 PC A03/MF A01 
DE91014865/GAR 


Steady-state dynamo and current drive in a nonuniform 
bounded plasma. 


DE91014865/GAR 160,212 PC A03/MF A01 
DE91014867/GAR 

Monthly ener: on June 1991. 

DE91014867, 158,739 PC A08/MF A02 
aa 

Introduction to vectorization using the IBM 3090 VF and VS 


Fortran release 2 
DE91014869/GAR 158,515 PC A05/MF A01 
DE91014883/GAR 


Applications of ZMAP to the SSC. 
DE91014883/GAR 160,474 PC A03/MF A01 


DE91014908/GAR 
Chaos and microbial a. Technical progress report, 


15 April 1990-15 January 1991 
DE91014908/GAR 159,476 PC AO5S/MF A01 


DE91014914/GAR 
Distribution and abundance of desert tortoises on the 


Nevada Test Site. 
DE91014914/GAR 159,923 PC A04/MF A01 
DE91014919/GAR 


Studies of ultrathin magnetic films and particle-surface 
parece with spin-sensitive electron — 
Progress report, 1 November 1990-31 October 19: 

DE91014919/GAR 160,263 Pe A0S/MF A01 


DE91014921/GAR 
Mutagenic effect of tritium on DNA of Drosophila melano- 


oo Progress r 
E91014921/GAR 159,595 PC A03/MF A01 
DE91014926/GAR 


Using the top — for testing Standard Model polarization 


and CP predictions. 
DE91014926/GAR_ 160,475 PC A04/MF A01 
DE91014927/GAR 
NEFTRAN-S: A network flow and contaminant transport 
model for statistical and deterministic simulations using per- 
sonal computers. 
DE91014927/GAR 158,945 PC A14/MF A03 
DE91014935/GAR 


Using fullscreen CMS at CERN. 
DE91014935/GAR 


DE9101 ee 


of superconducting oe for the SSC. 
DES 014936/GAR 160,476 PC A03/MF A01 


DE91014953/GAR 
Analysis of assembly serial number usage in domestic light- 


water reactors. 
160,027 PC A03/MF A01 


158,516 PC A03/MF A01 


DE91014953/GAR 
pares sr na 
is Of southeastern Canada lake-water chemistry data 
sition. 


aa relation to acidic 
DE91014957/GAR 159,056 PC A05/MF A01 
yr ser oot 


twork based concurrent omni on the PVM system. 
DES101 4061 /GAR 158,475 PC A03/MF A01 


DE91014962/GAR 
Development of an in-line grout meter for improved quality 


control. Final report. 
DE91014962/GAR 158,984 PC A04/MF A01 
DE91014973/GAR 


Installation Restoration Program toxicology guide. Volume 


5. 

DE91014973/GAR 158,912 PC A99/MF E06 
DE91014975/GAR 
tions for the Integrated Booking System 





Annual report, October 1, 1969-September 30, . 1990" 


OR-30 VOL. 91, No. 21 


ai 
type (IBS-P). 
DE91014975/GAR 


159,739 PC AO5/MF A01 


DE91014980/GAR 
User interface — for the Integrated Booking System 


Bico18%4980/GAR 159,740 PC A03/MF A01 
DE91015081/GAR 


Inspection, testing. 
packaging and shipping of uranium trioxide in 55. 
a of Transportation (DOT) Specification 6 
Beo1018081/GAR 
DE91787874/GAR 


Sho energy jirei zenshu. Dai 16 kai sho energy suishin zen- 
koku taikai. (Book of energy conservation examples. No.16 
Energy Conservation Promotion Meeting). 

DE91787874/GAR 158,794 PC A99/MF E16 


DE91792965/GAR 
Systems Analysis Department. 
1990. 
DE91792965/GAR 
DE91792992/GAR 
Recommended Ea for wind turbine testing. Vol. 1. 
ti 


Power performance testing. 
DE91792992/GAR 158,802 PC A03/MF A01 


DE91793017/GAR 


Laempoeenergian mittauksen 
ee — of energy meter remote reading in district 


158,740 PC A07/MF A02 


ing, and rating requirements for the 
‘werk lion De- 
shipping 


159,973 PC A03/MF A01 


Annual progress report 
158,747 PC A04/MF A01 


a hedalli dot 





DEO 3199301 7/GAR 
DE91793074/GAR 


PEAT 90 -versatile peat. Volume 2 Posters. 
DE91793074/GAR 158,779 PC A10/MF A03 


DE91793075/GAR 


PEAT 90 -versatile peat. Volume 1 Papers. 
DE91793075/GAR 158,780 PC A22/MF A04 


DE91793091/GAR 


Plan for ROV90. (Plan 1990 for ROV90). 
DE91793091/GAR 160,075 PC A03/MF A01 


DE91793092/GAR 


Modelidokumentasjon EFI-Energi. Versjon 2.3. (Model doc- 
umentation EFI-Energi. Version 2.3). 
DE91793092/GAR 158,741 PC A04/MF A01 


DE91793093/GAR 


Vurdering av SO2- aye | fra seks av Elkem-verkene. (Eval- 
uation of SO2 from six Elkem works). 
DE91793093/GAR 158,852 PC A04/MF A01 


DE91793094/GAR 
Belastningskurver for bygg med forskjellige oppvarmings- 
— (Load curves for buildings with different heating 
stems). 
Be01788094/GAR 158,742 PC A06/MF A02 
DE91793095/GAR 


Lette bo Seye rtp (Light hydrocarbons, 
DE91793095/GAR 158,781 


DE91793096/GAR 


Sammenii ~~ av metoder for vurdering av tiltak mot mil- 

joerisiko. ksanalyse for indre Oslofjord. (Comparison 

of methods for evaluating measures against coastal water 
lution. An analysis of measures for the inner Oslofiord). 
E91793096/GA 159,057 PC A05/MF A01 


DE91793097/GAR 


Oljedirektoratet - Aarsberetning 1989. (The Norwegian Pe- 
troleum Directorate - Annual report 1989). 
DE91793097/GAR 158,782 PC A07/MF A02 


DE91793099/ GAR 


— energi 1991-94. (The Nordic 
mony research | program 1991-94). 
DES '93099/GAR 158,815 PC A04/MF A01 


DE91793100/GAR 


Reversibility of acidification. Soils and surface waters. 
DE91793100/GAR 58,853 PC A04/MF A01 


DE91793101/GAR 


Bruttoskatt. (Production based taxation). 
DE91793101/GAR 159,889 PC A03/MF A01 


DE91793126/GAR 
Rehan e ‘ ooo production from CO2 corrosion of 


eel drui 
DE91793126/GAR 159,240 PC A04/MF A01 
DE91793186/GAR 
Hva er baerekraftig utvikling. (What is sustainable develop- 


ment). 

DE91793186/GAR 160,537 PC A03/MF A01 
DE91793187/GAR 

ne ogg of titanium alloys. Corrosion and galvanic com- 


Best 793187/GAR 160,105 PC A04/MF A01 
DE91793189/GAR 


Norge som energinasjon/energileverandoer i Europa. FoU- 
0g utredningsbehov. (Norway as an energy nation/energy 
supplier in Europe. Needs for research, development and 


exposition). 
591793189/GAR 158,816 PC A04/MF A01 


DE91793190/GAR 


Optimal produksjonsplan| ing i store kraftsystem ved 

hjelp av dekomposisjon. panel production planning in 
power systems by means of dceompaciion. 

De01703190/GAR 158,720 PC A07/MF A02 


Ss). 
PC A04/MF A01 
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DE91793191/GAR 


Underhaalisfi . (Maintenance strategies). 
DE91793191/GAR 158,817 PC A03/MF A01 
DE91793192/GAR 

F och U-inventering. System- och drifsaekerhetsteknik. (R 


and D , systems and — 
DE91793192/GAR 158,724 PC A04/MF A01 


DE91793193/GAR 


oye | inom omraadet hoegeffektelektronik. (State of 

tion in the field of high power electronics). 
Dest? 793193 GAR 158,680 PC A03/MF A01 
DE91793194/GAR 


por me | av oa gl inom omraadet kraftkablar. (State 
art. er cables). 


of the 
DE91793194/GAR 158,725 PC A03/MF A01 
DE91793195/GAR 


lemtilla i det elkraft 
vane ~4 ib paeer chime once Ge aan 
158,726 PC A03/MF A01 





DE91793 195/Gan 
DE91793196/GAR 

Utredning av tekniklaeget inom omraadet krafttransforma- 

torer. (Investigation of the technical position in the area 

Power transformers). 

DE91793196/GAR 158,727 PC A03/MF A01 
yee ug 


ett foergasningskraftverk. (Ex analysis 
ition combined cycle e plant. 
158,721 PC A05/MF A01 


Ex 
for an int ated 
DE91793197/GAI 
ai apc 
reqs report of the deep gas drilling project in 


the Siljan Ri i. structure. 

Deo1 703198 GA " 159,890 PC A13/MF A03 
DE91797441/GAR 

DER 90: main facts. 

DE91797441/GAR 
DE91798494/GAR 

Maalinger paa Nibe moelle A ved hoeje vindhastigheder, 

12-30 m/s. (Measurements on a Nibe turbine A at high 


wind velocity, 12-30 m/s). 
158,803 PC A06/MF A02 


158,818 PC A08/MF A02 


DE91798494/GAR 
DE91798495/GAR 





Energianalyse 1988/8: om- 
fattet af VKO-ordingen ene a a 1he0/e8. Energy 
consumption in properties covered by the VKO system). 
DE91798495/GAR 158,743 PC A03/MF A01 

DE91798496/GAR 
Kommunerne og ee. 
areas and ener 5 
DE91798496/6 4 
DE91798497/GAR 


PP se ro spe a phage chemistry. Implications for 


with natural gas. 

beat? 97/GAR 158,854 PC A03/MF A01 

DE91798498/GAR 
Teknisk notat om gasodoranten tetrahydrothiophen’s mil- 
joemaessige egenskaber Ln seed note on the 
odorant, Ducieootiontans. Pollutiv the 


soil). 
DE91798498/GAR 159,085 PC A03/MF A01 
DE91798499/GAR 
Energi- og miljoeoversigt. (Review of energy and the envi- 


ronment). 
DE91798499/GAR 158,748 PC A0S/MF A01 
DE91798524/GAR 
Luftbremsemaali paa LM11/12-vi med _ forkant- 
spoilers. Et orciont stoettet af Teknolograadet og Elkraft. 
(Measurements on air brakes on LM11/12 blades with 
en edge spoilers. A project supported by the aoe of 


and Elkraft). 
DE91798524/GAR 158,804 PC A11/MF A03 
DE91798532/GAR 

Behovsanalyse, gasmotorer i Danmark. Energi 
(Analysis of demand, gas engines in Denmark. 


DE91798532/GAR 
a pone atc 


(Local administrative 
158,819 PC A04/MF A01 


lan 2000. 
nergy plan 


158,783 PC A06/MF A02 

rks flis- 

on Nr. 2 rue gas ene in the 
ler at Goerding district heating plant. 


158,855 PC A03/MF A01 





Kodo Rapp 
paw A fired 


Report no. 2). 

DE91798534/GAR 
DE91798538/GAR 

Graphic correlation of the wells MA-1, M-8X, M-9X and M- 

10X of the ee Field (Chalk Group) Danish Central Trough. 

nt of improved method for charting and charac- 
tion of white chalk reservoir. 

Debi 7e0898/ GAR 159,939 PC A04/MF A01 

DE91798545/GAR 


ae der basis for energiskove i Danmark. (Is there a basis for 


woods in Denmark). 
DES: '98545/GAR 158,784 PC A03/MF A01 
DE91798547/GAR 
Undersoegelse af styrke og levetid for praeisolerede fjern- 
varmeroer af plast. Statusrapport for fase |. (Investigation of 
— and ——_ life of plastic district heating pipes. 


Status report for 
DES! 798547/GAR 159,306 PC A04/MF A0O1 
DE91798552/GAR 


Konference om energihandlingsplanen. (Conference on the 
energy management plan). 


DE91798552/GAR 
DE91798567/GAR 
Konference om energihandlingsplanen. (Conference on the 


ener it plan). 
DE91/98567)GAR 158,821 PC A06/MF A02 


es 

Joi on aerodynamics of wind turbines. 

DES! 798882/GAR 158,805 PC A07/MF A02 
DEL-SG-03-91 

Del: Estuary Si 

How Do E 

ters in the Delaware 

PB91-225557/GAR 
DESY-F35--90-03 

Einfluss von Magnetfeldern auf das Ansprechverhalten 
eines Uran-Szintillator-Kalorimeters. (Impact of — 
fields on the response behaviour of an uranium-scintillator- 


calorimeter). 

TIB/B91-01031/GAR 160,530 PC E09 
DESY--90-155 

Observation of the decay tau -> rho pi pi nue sub tau . 

TIB/B91-01020/GAR 160,521 PC E09 
DESY--90-156 

Heavy quark physics in ep collisions at LEP + LHC. 

TIB/B91-01025/GAR 160,526 
DESY-90-160 

luon extraction from charm and bottom production at 


LEP/LHC. 
TIB/B91-01024/GAR 160,525 PC E09 
barat 


158,820 PC A08/MF A02 





ion Reports: Emergency Response. 
Management Officials Address Disas- 

Estuary. 
160,733 PC A03/MF A01 


PC E09 


Pol in heavy Lambda decays. 
TIB/BOT-O1021/GAR 160,522 PC E09 
DESY--90-163 


Length of calorimeters and effect of absorbers in front of 


calorimeters. 

TIB/B91-01023/GAR 160,524 PC E09 
DESY--90-164 

Profile of the final states in B-> X subs + gamma and an 

estimate of the branching ratio BR(B-> K (*) + ——. 

TIB/B91-01035/GAR 160,532 
DESY-90-165 

Production and detection of light bosons using optical reso- 


nators. 
TIB/B91-01022/GAR 160,523 PC E09 
DESY--90-166 
Oo ss sub s (2) ) corrections to —s sub T polarized 
yy ogee nm production at hadron colliders. 
B/B91-01026/GAR 160,527 PC E09 


DESY--90-167 
Smail-x physics at LEP/LHC. 
TIB/B91-01027/GAR 
DESY--90-168 
Heavy to light transitions in the heavy quark limit and the 
determination of vertical stroke V sub ub vertical stroke . 
TIB/B91-01034/GAR 160,531 PC E09 
DESY--90-169 
Positron recycling in high-energy linear colliders. 
TIB/B91-01036/GAR 160,533 PC E09 
DESY--91-002 


Gravitational effects of light scalar particles. 
TIB/B91-01043/GAR 160,536 PC E09 


DESY--91-003 
Measurement and analysis of the reaction gamma gamma - 


Fig/b9\-01045/GAR 160,535 PC E09 
apa cs Sre yee 1731 


160,528 PC E09 


h A 





for Drug Testing in the Work- 
pace. A ee Model of Planning, implementation, and 


PBOT. "219634/GAR 158,096 PC A03/MF A01 


ee PUB/PHS-83-1678 


po then eye and Related Need for —- - 
1-74 Years of Age: = States, 1971-72. 
PROT 223412/GAR 159,416 Pe. AOS/ME A01 


DHHS/PUB/PHS-91-1768 
Detailed Diagnoses and Procedures, National Hospital Dis- 


chi Survey, 1988. 

PBO!-219923/GAR 159,137 PC A11/MF A03 
DIOR/LO2-91/01 

pa say at of Defense bg Medical Care Statistics, 


December 31, 
AD ASST 26 7/GAR 10750, 130 PC A03/MF A01 
DIOR/M05-91/01 


Department of Defense Worldwide Manpower Distribution 


by Geographical Area 
AD-A237 217/5/GAR 159,664 PC AO5S/MF A01 
DL/SCI/P374A 


Vacuum System Experience at the Daresbury SRS. 
PB91-222927/GAR 160,483 PC E05/MF E05 
DL/SCI/P728E 
X-ray Diffraction Studies of Single and Mixed n-Alkanes in 
the Homologous Series C18H38 to C28H58. 
PB91-222885/GAR 158,230 PC E05/MF E05 
DL/SCI/P732E 
Structure and Hardening Mechanism of Copper Precipita- 
tion in Thermally Aged or Irradiated Fe-Cu and Fe-Cu-Ni 
Model Alloys. 





DNA-TR-90-78 


PB91-222901/GAR 
DL/SCI/P737E 
Pee Ba Some of the Structural Aspects of Crystallisa- 


My haem Using Synchrotron Radiation. 
PBOt -222935/ 


158,306 PC E05/MF E05 
DL/SCI/P738E 


159,289 PC E05/MF E05 


the Structure of Solids in a Liquid Environment: A 
‘In-situ’ dean nea Experiment Using High 
149.231 PC E05/MF E05 


Probing 
Pree 
PB91-222943/ 
DL/SCI/P739E 
Absorption Spectroscopy Investigation of Surface 
Redox Transtormations of Tl and Cr om Colloidal Mineral 
PB91-222950/GAR 158,307 PC E05/MF E05 
DL/SCI/P741E 
Use of Synchrotron Radiation in the Study of Structural and 
Kinetic Aspects of isation. 
PB91-222968/GAR 158,232 PC E05/MF E05 
DL/SCI/P742E 
x Analysis of Changes to the Atomic Structure Around 
Ni Associated with the Inter-Diffusion and Mechanical Alloy- 


ing of Pure Ni and Mo 
1-222976/GAR 158,233 PC E05/MF E05 
DL/SC1I/P746E 
eons States of Tungsten(001) and Tungsten(110): 
PB91-222984/GAR 158,308 PC E05/MF E05 
DL/SCI/P754E 
Environments of lon Implanted As and Ga Impurities in Hy- 


oe Amorphous Silicon. 
PB91-223024/GAR 


” 158,309 PC E0S/MF E05 
DL/SCI/P756E 


Characterisation of an InGaAs/AlGainAs/InP Multi- 

Using High Resolution Synchrotron Radiation Multiple 

PB91-223032/GAR 160,266 PC E05/MF E05 
DL/SCI/P759E 

eae 

PB91- /GAR 158,234 PC E05/MF E05 
DL/SCI/P761E 


of Particulates Crystal- 


lised within the NazCO3-NazsO4- LO System 
PC E05/MF E05 


PB91-223057/GAR 158,295 
parmesan 


Triammonium 
Hydrogen en Guphate( 2 (NHA)aHSOM2 Using Using | de ene Ra- 
diation 
PB91-223065/GAR "158,310 PC E05/MF E05 
DL/SCI/TM73E 
Location of Adsorbed Xenon in Zeolite-1 by Synchrotron 
PB91-223073/GAR 158,311 PC E05/MF E05 


DLR-FB--90-53 
Effiziente Rechenverfahren zur Analyse von komplexen 
Einzel- und Gi lennen in Streifenieitu pm 
(Efficient numerical techniques for the analysis o' 


microstrip-antennas and microstrip-arrays). 
TIB/A91-00927/GAR 159,346 PCE14 


leria of space 
115/891-00955, GAR 
DLR-MITT.--90-17 
Comparison of the ICAO ANNEX 16 —- 10 and chap- 
ter 6 noise certification procedures on the basis of flight 
noise measurements of ten ‘light propelier-driven aero- 
Pree s0040/GAR 157,823 PC E09 
DLR-MITT.--90-18 


Auswirkungen unterschiedlichen bc oagpe pre 
auf die Kapazitaet von an taapacien (Effects i 


a on the capacity of airports). 
$is/50700956 GAR 160,657 PC EOS 


DLR-MITT.-91-01 
e ien- und Luft i i dell eo 
. Funktionen, 
spas tnlafon mat HliGD fe FAK Fonsea 


srarpies an © San 160,656 PC E09 
DMI-TR-91-3 

Brorfelide Geomagnetic Observatory Magnetic Results 1988 

- 1989. 

N91-25537/2/GAR 157,993 PC A03/MF A01 
DNA-TR-89-163 

Damage Expectancy Uncertainties for Deeply Buried Tar- 

20-297 351/2/GAR 159,811 PC A03/MF A01 
DNA-TR-90-66 





and Immui 


Radiation-Induced ne Dysfunction. 
AD-A237 256/3/GAR 159,558 "PC A04/MF A01 


DNA-TR-90-78 
— of lonospheric Scintillations on Space-Based Sur- 
Radars. 


ND-A2S? 673/9/GAR 158,647 PC A04/MF A01 


November 1, 1991 OR-31 
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DNA-TR-90-223 
HOB Curves for 0. Charges. 
AD-A237 387/6/GA 159,812 PC A04/MF A01 
DOD/POPHM-NADTR9 1009 
Performance Oriented Packaging Testing of Mk 7 Mods 0, 
1, 2, 3 Smokeless aoa lerricans for Packing Group II 


Hazardous M: 
AD-A237 B74/3/GAR 158,961 PC A02/MF A01 
DOD/POPHM-NADTR91011 
Performance Oriented ey Testing of Wood Box, Mk 
15 Mod 0 for es | Group Ii Solid Hazardous Materials. 
AD-A237 870/1/G. 158,957 PC A02/MF A01 
DOD/POPHM-NADTR91012 
Shipping ‘and Storage, Mic t Mod 0 for Backing Group i 
ing lori lor Packi roup Il 
Solid Hazardous Materials, 7 r 
AD-A237 871/9/GAR 158,958 PC A02/MF A01 
DOD/POPHM-NADTR9 1013 


DE91014374/GAR 
DOE/CE/15370-T5 


Dehumidifying water heater. Technical progress report. 
DE910127477GAR 158,791 PC A04/MF A01 


DOE/CE/15466-T3 
Coal-log | ys system development. Quarterly report, 


, 1991-May 24, 1991. 
158,770 PC A03/MF A01 


158,146 PC A03/MF A01 


February 25, 

DE91014404/GAR 
DOE/CE/26595-T1 

Development of three-pipe DHC system with once-through 


domestic hot water supply. 
DE91014371/GAR 158,145 PC A06/MF A02 


DOE/CE/40878-1 
Application of ceramics to industrial gas turbines. Task 1, 


Technol background 
DE91013140/GAI 158,390 PC A09/MF A03 
DOE/CE/40878-2 


n of ceramics to industrial gas turbines, econom- 





Performance Oriented Packaging Testing of Container, 
Shipping and oe. bg 129 Mod 0 for Packing Group II 
terials. 


Hazardous M: 
AD-A237 875/0/GAR 158,962 PC A02/MF A01 
DOD/POPHM-NADTR91014 


Performance semen racy Lrrney | of Container, 


Shipping and Storage, Battery, Mod 2 
AD-A23 872/7/G) R 158,959 PC A02/MF A01 
DOD/POPHM-NADTR91015 
Performance Oriented Packaging Testing of Tank, Car- 
tridge, ae Mk 5 Mod 1 for Packing Group II Solid Haz- 
ai 


ardous Materials. 
AD-A237 873/5/GAR 158,960 PC A02/MF A01 


DOD/SW/DK-91/005 
whey (oh (OMARTS. m9 2. of) (for Mi on a 
u ersion ‘or MICcrocol 
PB91-507863/ 159,747 CP DO5 
D0D/SW/DK-1/054 




















lematic Acquisi Tailoring and Sched- 
aie (SMARTS), > sort 2.0. User’ s ; Manual 
11-2023: AR 159,741 MC A04/MF A01 
siaaminaecon 
Performance Oriented Packaging Testi 
AD-A237 272/0/GAR 160,111 
DOE/BC-91/6/SP 
Opportunities to improve oil productivity in unstructured del- 
a oar pee Technical summary and proceedings of the 


symposium. 
DE91002237/GAR 159,881 PC A08/MF A02 
DOE/BP-1574 
Building commission guidelines. 
DE91013570/GAR 
DOE/BP/10722-1 
Evaluation of Review oxygen systems at the Umatilla Hatch- 
ery. Task 1 and evaluation of supplemental O2 
systems: Final r 
DE91013463/GAR 
DOE/BP/20733-5 
Monitoring of downstream salmon and aoe at federal 
hydroelectric facilities. Annual report, 19: 
DE91013573/GAR 157, a8 ‘PC A06/MF A02 
DOE/BP/23821-7 
Active ventilation report: RCDP cycle Il. Report 1, Active 
ventilation (February 1991): Report 2, ae A: Infiltra- 
tion and ventilation in new — heated homes in the 


Pacific Northwest (July 1990) 
DE91013423/GAR 158,138 PC AOS/MF A01 


DOE/BP/35738-4 

Manufactured homes thermal analysis and cost effective- 

ness report. 

DE91013426/GAR 158,731 PC A06/MF A02 
DOE/BP/36136-3 

meg Montana wildlife habitat enhancement: Hungry 

horse el — Project. 

DE91013506/GAR 159,921 PC A05/MF A01 
DOE/BP/61748-3 

Rock Island — smolt monitoring. Final reports for 1988, 


1989, and 1 
DE91019575/GAR 157,859 PC A0S/MF A02 
DOE/BP/63056-3 


of M143E1 SA. 
PC A01/MF A01 


" 158,141 PC A04/MF A01 


157,857 PC A09/MF A02 


Pacific Northwest hydrogen feasibility 
DE91013427/GAR 158, 32 ec A04/MF A01 


DOE/BP/66089-T1 
pong eel of forest residue a systems in an east- 
ern Oregon operation. Final project report, May 22, 
1987-May 22, 1 44 F 
DE91013465/GAR 158,971 PC A14/MF A03 
DOE/BP/92430-1 
Wildlife impact assessment: Bonneville, wediery, The 
les, and John Day Projects. Annual report 1989. 
DE91013706/GAR 159,922 PC A09/MF A03 
DOE/BP/92758-1 
Application of heat — dehumidification. A case study: 
diamond wood ucts. 


ing of lumber at prod 
:91013290/GAR 158,792 PC A0S/MF A02 


DOE/BP/94047-T1 
Ac electrostatic field study. Final report, (January 3, 1989-- 


May 10, 1990) 
DE91013514/GAR 158,678 PC A07/MF A02 


DOE/CE/15318-T5 
MPG(copyright) energy efficient monitoring system. 


OR-32 VOL. 91, No. 21 


art 2 report: Tasks 2, 
159,200 PC A08/MF A02 


ics, market analysis, and R&D pian. 


3, and 

DE91013141/GAR 
DOE/CH/10093-88 

Conservation and 2 mau energy programs: Technical 


and financial assis‘ 

DE910021 08/GAR 158,808 PC A03/MF A01 
DOE/DP/40200-146 

oe of a. Laboratory for Laser Energetics 

annual report, 1 October 1989-30 September 1990. 

DE91013164/GAR 159,952 PC A12/MF A03 
DOE/DP/48058-T 14 

Managing the shift to a productivity and quality culture. 

DE91012418/GAR 157,740 PC A03/MF A01 
DOE/EA-0447 

Environmental assessment for the demonstration of urani- 

pioneer vapor laser _ isotope separation (U-AVLIS) at 

Li | Labora 


tory. 
DE91013676/GAR 158,932 PC A0S/MF A01 
DOE/EA-0448 


Demonstration of Uranium-Atomic Vapor Laser Isotope 
Separation (U-AVLIS) at Oak Ridge, Tennessee. Environ- 
nt. 


mental assessmen 
DE91013677/GAR 159,963 PC A07/MF A02 
DOE/EA-0489 
Engineering evaluation/cost analysis for the proposed de- 
contamination of properties in the vicinity of the Hazelwood 
Interim Storage Site, Hazelwood, Missouri-environment as- 


sessment. 
DE91014301/GAR 158,937 PC A05/MF A01 
DOE/EA-0507 
ee assessment for the FAA expiosive detection 
m independent validation and verification program. 
DED1013190/6 AR 158,653 PC A03/MF A01 
DOE/EA-0518 
Power City Partners, L.P. natural gas oe ee (FE 
Docket No. 90-33-NG): Environmental assess 
DE91013192/GAR 159,079 PC A03/MF A01 


DOE/EH-0190P 
a audit of the Southwestern Power Administra- 


tion Springfield Area Facilities. 

DE91013542/GAR 158,746 PC A09/MF A03 
DOE/EIA-0035(91/06) 

Monthly energy review, June 1991. 

DE91014867/GAR 158,739 PC A08/MF A02 
DOE/EIA-0149(90) 

EIA publications directory, 1990. 

DE91014350/GAR 
DOE/EIA-0214(89) 


State Energy Data Report, Consumption estimates 1960- 
1989. 


DE91013634/GAR 158,733 PC A21/MF A04 
DOE/EIA-0226(91/06) 

Electric power monthly, June 1991. 

DE91014706/GAR 158,738 PC A09/MF A02 
groom A 

leum supp! anes 1990. Volume 2. 

Deo1o14076 Gan 158,736 PC A99/MF A06 
DOE/EIA-0455(89) 

Electric Plant Cost and Power Production Expenses, 1989. 

PB91-214726/GAR 158,744 PC A07/MF A02 
DOE/EIA-0527(91) 

Assumptions for the Annual oom Outlook, 1991. 

PB91-214734/GAR 58,822 PC AOS/MF A01 
DOE/EIS-0152 

Notice of orders oe Seen to import Canadian 

isior 


natural gas and record }. 
158,809 PC A03/MF A01 





158,737 PC A04/MF A01 


DE91013191/GAR 
DOE/EM-0011P 
Long-range plan for technology i ion p 
of Technology Fancy ii 
DE91012191/GAR 


DOE/EM-0012P 
Pye Integration Branch FY 1991 program pian, 
oaths ‘echnology Development. 
BES1012276/GAR 158,965 PC A03/MF A01 
DOE/ER/10984-T6 
Board on chemical sciences and technology. Final p 





, Office 
158,964 PC A04/MF A01 


DE91013481/GAR 
DOE/ER/10984-T7 

Board on chemical sciences and technology. Progress 

r , June 15, 1987-March 15, 1988. 

DE91013482/GAR 158,331 PC A03/MF A01 
DOE/ER/10984-T8 

Board on chemical sciences and technology. Progress 

report, June 15, 1986-April 15, 1987. 

DE91013483/GAR 158,332 PC A03/MF A01 
DOE/ER/12900-2 

Characterization of jet breakup mechanisms observed from 

simulant experiments of molten fuel penetrating coolant. 

Technical eet report, FY 1991. 

DE91013700/GAR 160,031 PC A03/MF A01 
DOE/ER/13317-T1 

Studies relevant to the —- anivetion of carbon mon- 

— Technical prog! report, D ber 1, 1987--No- 


158,292 PC A03/MF A01 


158,330 PC A03/MF A01 





mber 30, 19! 
DE91012661/GAR 

DOE/ER/13388-5 
Antenna organization in I 5 photosynthetic bacteria. 


Progress report, July 1988 
DES IOTaSTA GAR” 159,475 PC A03/MF A01 


DOE/ER/13416-T1 
Geochemistry and 


progress report, uly 2 
5e81014727/GAR 


DOE/ER/13441-T1 
Interactions of molecules with surfaces. Final report, 1 


August 1986-30 April 1991. 
DE91014498/GAR 160,449 PC A03/MF A01 
DOE/ER/13505-2 


| inst osmyee of inhibition of viral replication in plants. 


Progress ri 
DE91014386/GAR 159,474 PC A03/MF A01 
DOE/ER/13571-1 


Combustion research program: Flame _— laser diag- 
nostics, and chemical kinetics. "7 ress repo 
DE91014824/GAR 370 aw ‘A03/MF A01 


DOE/ER/13632-4 


a, dynamics studies of aromatic hydrocarbon liq- 
uids. Final report, September be 1990. 
Dee 101a4s0/GAR 58,296 PC ‘A03/MF A01 


DOE/ER/13859-12 
Validity of the model used to relate the energy distribution 


and the adsorption isotherm. 
DE91013528/GAR 159,202 PC A03/MF A01 
DOE/ER/13909-2 


Characterization of a putative S locus oa receptor 
protein and its role in self-incompatibility. Pr ss report. 
DE91013858/GAR 159,435 Pi "A03/ ME A01 


DOE/ER/14043-2 


Numerical and physical Aor 1900- of —— 7 phenom- 
ena. Progress report, Apri March 3 
DE91013646/GAR 160, 136 Po A03/MF A01 


DOE/ER/14047-6 


Analysis of potyvirus proteol pm monger A basis for 
pathogen derived resistance. oop eport. 
DE91013902/GAR 19,472 PC A03/MF A01 


DOE/ER/14077-2 
Parallel nanometer scale fabrication. Progress report, Sep- 


tember 15, 1990-May 15, 1991. 
159,273 PC A03/MF A01 


ional — Technical 
larch 25, 1991 
159,845 PC ‘A03/MF A041 


in of r 
, 1990-' 


DE91013016/GAR 
DOE/ER/14090-2 


Pe Ry yo in inhomogeneous optical fibers. 
Ba omey report, September 15, 1990-September 14, 1991. 
DE91014356/GAR 156,674 PC A03/MF A01 


DOE/ER/14133-1 


Investigation of high-temperature, eeenene hydraulic 
fracturing as a reservoir control in Blackburn and Grant 
Canyon/Bacon Flat oil fields, Nevada. Progress report, 


June 1, 1990-May 31, 1991. 
DE91014815/GAR 159,888 PC A04/MF A01 
DOE/ER/25053-4 


Comparison of the potential and the Euler formulations of 
the equations of motion for transonic flow. 
DE91014731/GAR 157,769 PC A06/MF A02 


DOE/ER/25063-TS 


Introduction to the ADAMS eee a eat 
DE91014344/GAR AO3/ME A01 


DOE/ER/40317-7 
Effects of the equation of state in neutron stars and in stel- 


lar collapse. 
DE91014534/GAR 157,940 PC A03/MF A01 
DOE/ER/40427-13-N91 
Scalar and vector contributions to (bar p)p yields (bar 
Lambda) Lambda and (bar p)p_ yields (bar 


Lambda)Sigma(sup 0) + c.c. 
DE91013904/GAR 160,391 PC A03/MF A01 
DOE/ER/40459-4 


Research in nuclear physics. Progress report, June 1, 


1990-January 31, 1991 
DE91013719/GAR 160,348 PC A03/MF A01 
DOE/ER/45219-5 


Defect. characterization of electronic conductin ne fmm 
lem- 





report, June 15, 1988-June 14, 1989. 


(Progress report), July 1, 19! 
ber 30, 1990. 
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DE91014385/GAR 
DOE/ER/45233-6 


Studies of ultrathin magnetic films and tt a 
— with spin-sensitive 


ess report, 1 November 1990-31 October 1991. 
DES1014919/GAR 160,263 PC A03/MF A01 
DOE/ER/45262-4 


— studies of iron-rare-earth-metalloid alloys. Techni- 

Besiorsese/Gart 159,252 PC A03/MF A01 
DOE/ER/45269-2 

Analytical electron microscopy of catalyst preparations. 

progam meen, 5 luly 15, 1990-July 14, 1991. 

DE91014126/GAR 158,301 PC A03/MF A01 
DOE/ER/45288-T2 

cere at surfaces. Progress report, March 15, 1990- 

March 14, 1991. ~ 

DE91013642/GAR 158,326 PC A03/MF A01 
DOE/ER/45295-T1 

Atomistic studies of grain boundaries in a and com- 


report, July 1990-June 199 
Beoroiasie/Gan 159,283 PC "A03/MF A01 
DOE/ER/45901-4 


160,258 PC A04/MF A01 





py of solids and sur- 
160,261 PC A03/MF A01 


Gee: sce Ce 5/ eae report 
DOE/ER/45306-4 


Semi-empirical calculations on model systems for 
bs og — 


organosi- 
. Progress report, January 


1990-Decer 
DE91013721/GAR 158,327 PC A03/MF A01 
DOE/ER/45352-3 


Theoretical studies of aes and related materials. 
1. 


es ae report, 1990--1 
DE91013906/GAR 159,206 PC A03/MF A01 
DOE/ER/45373-3 
Sit lectron charging effects. Technical q 
DE91013857/GAR 160,255 Sey teyy) A01 
DOE/ER/45402-2 
High pressure optical studies of semiconductors and heter- 
ee. Progress report, September 1, 1990-August 31, 


DE91014382/GAR 160,257 PC A03/MF A01 
DOE/ER/53198-163 

Total magnetic reconnection during a tokamak major dis- 

ru 


DE91013637/GAR 160,199 PC A0S/MF A01 
DOE/ER/53198-171 


Effects of magnetic field errors on reversed field pinch 


Bes1013696/GAR 160,198 PC A04/MF A01 
DOE/ER/53201-4 

Stellarator transport theory. Progress 

DE91014506/ /GAR 7” 60,450" PC A03/MF A01 
DOE/ER/53212-172 

Nonlinear reversed field pinch dynamics with nonideal 
boundaries. 


DE91013638/GAR 160,200 PC A04/MF A01 
DOE/ER/53236-11 

ICRF modeling. Final performance report. 

DE91014401/GAR 160,210 PC A03/MF A01 
DOE/ER/53295-2 

Portable and independent edge Lo meg S “wa 

Technical ae report, May 14, 1990-May 14. 

DE91014357/GAR 160,204 PG A03/ME A01 
DOE/ER/54095-1 

Formation and sustainment of a very low aspect ratio toka- 

mak using coaxial helicity injection (the —s Injected 

Torus (HI an Progress report No. 1, June 1, 


1990-J: 
DE91013948/GAR 159,959 PC A03/MF A01 
DOE/ER/60251-T1 


Stream ecology in an Alaskan tundra watershed. Final 


_—. 
DE91014822/GAR 159,864 PC A03/MF A01 
DOE/ER/60393-6 

Mutagenic effect of tritium on DNA of Drosophila melano- 


oa Progress ri 
E91014921/GAR 159,595 PC A03/MF A01 
DOE/ER/60485-T2 
Natural and anth nic climate change. Progress report, 
(September 1, 1990-March 1, 1991). ntti 
DE91014734/GAR 158,023 PC A03/MF A01 
DOE/ER/60561-5 
New techniques for positron emission tomography in the 
study of human neurological disorders. Progress report for 
the project year beginning 14 June 1990. 
DE91013856/GAR 159,410 PC A03/MF A01 
DOE/ER/60565-T1 
Genomic sequence comparisons. 


popper report. 
E91013887/GAR 
DOE/ER/60631-7 
Radiation physics, biophysics, and radiation a 
Progress report, December 1, 1990-November 30, 199 
DE91012883/GAR 159,560 PC A0e/ME A02 
DOE/ER/60774-1 
Comparative examination of deep subsurface microorga- 


nisms at geograp ‘aphically and climatically diverse locations 
on DOE lai 


Annual _ technical 


159,436 PC A03/MF A01 


DE91013769/GAR 
DOE/ER/60913-T1 


Novel methods for physical mappi 
— to the a arm of pre sm 
91012894/GA 
DOE/ER/61034-1 
Chaos and microbial systems. Technical progress report, 


15 April 1990-15 January 1991. 
DE91014908/GAR 159,476 PC A0S/MF A01 


DOE/ER/75498-2 
Perspectives on financing academic research facilities: A 


resource for policy formulation. 
DE91013934/GA 157,750 PC A04/MF A01 


DOE/ER/75498-3 
Academic research enterprise within the industrialized na- 


tions: Comparative tives. Report of a symposium. 
DE91013935/GAR 157,751 PC A06/MF A02 
DOE/ER/75498-4 


Synthesis of options for academic research facility financ- 


De9101 3931/GAR 157,749 PC A03/MF A01 
DOE/ER/75498-6 
Survey to assess the usefulness of two model agreements 


for University-Industry cooperative research. 
DE91013937/GAR 157,752 PC A03/MF A01 


DOE/ER/75498-7 
— of interim reports submitted by Fy organiza- 


ions participati ng in in the Federal Demonstration Project. 
Deo 013938/GAR 157,753 PC A03/MF A01 
DOE/ER/75498-8 


Research facility financing: Near-term options. 

DE91013940/GAR 157,755 PC A03/MF A01 
DOE/ER/75498-9 

Industrial perspectives on innovation and interactions with 

universities: Summary of interviews with senior industrial of- 

DE91013939/GAR 157,754 PC A03/MF A01 
DOE/ER/75498-10 


Impact of the use of expanded authorities within the Feder- 
al Demonstration Project. A report of the Productivity/As- 
sessment Task Group of the Federal Demonstration 


Project. 

DE91013941/GAR 157,756 PC A03/MF A01 
DOE/ER/75498-T1 

= and technology in the academic enterprise: Status, 


is, and issues. A discussion paper. 
eo1013058/ GAR 157,757 PC A06/MF A02 


DOE/ET/53088-410-REV 
pare vortex a of drift wave vortices: Dynamics 


transport. 
DE91014963/GAR 160,205 PC A03/MF A01 
DOE/ET/53088-484 
Stability of annular equilibrium of energetic large orbit ion 
beam 


DE91014365/GAR 160,206 PC A04/MF A01 
DOE/ET/53088-490 
Steady-state dynamo and current drive in a nonuniform 
jasma. 


inded pi: x 
DE91014865/GAR 160,212 PC A03/MF A01 
DOE/ET/53088-494 
Transport profiles induced by radially localized modes in to- 


kamak. 

DE91014366/GAR 160,207 PC A03/MF A01 
DOE/ET/53088-495 

fg solutions for a system of nonlinear plasma fluid equa- 


tions. 
DE91014367/GAR 160,208 PC A03/MF A01 
DOE/ET/53088-406 


159,946 PC A03/MF A01 


ing of a be ene genome 
moe sc 5. Final report. 
159,433 PC A03/MF A01 


lativistic standat 
160,209 ae A03/MF A01 





DeSTOIaSeS/GAR 
DOE/EV/10220-T3 

Enhanced research program on the long-rai 

fects of increased atmospheric carbon dioxi 


ation. 1985 annual report. 
DE91013886/GAR 158,021 PC A03/MF A01 


DOE/EV/10220-TS 
Enhanced research program on the long-rai climatic ef- 
fects of increased a heric carbon dioxide: A continu- 
ation. Summary of research activities for 1987, 1988, and 
1989. 


DE91013883/GAR 158,020 PC A03/MF A01 
DOE/ Ev/ 10220-16 


climatic ef- 
: A continu- 





on the long-rai climatic ef- 
fects of ar atmospheric carbon dioxide: A continu- 


ation. 1987 annual report. 
DE91013882/GAR 158,019 PC A03/MF A01 
DOE/ID/12477-T1 


Preconstruction of the Honey Lake Hybrid Power Plant. 


Final report. 

DE91014522/GAR 158,719 PC A04/MF A01 
DOE/ID/12875-1 

Development and evaluation of a Workpiece Temperatur: 

Analyzer for industrial furnaces: Steel industry survey poe 

furnace selection. Task 1, Survey report. 

DE91013138/GAR 159,246 PC A04/MF A01 


DOE/ID/12875-2 


DOE/PC/79910-5 


DE91013285/GAR 
DOE/IR/05106-T135 


159,247 PC AOS/MF A01 





for opp to effectively deploy 
ight duty alternative fuel vehicles. 
'91013430/GAR 160,672 PC A06/MF A02 


DOE/IR/05106-T137 


—— of ow incentives on energy management. 
91013432/GAR 158,811 PC A06/MF A02 
DOE/IR/05106-T151 

—- pom A of ——— management strategies in 

the Poplar Corridor, Tennessee. 

DE91013446/GAR° 160,673 PC A08/MF A02 

DOE/IR/05106-T154 
hazardous waste: Implementation of a perma- 
nent collection f 

DEST 3449/GAR 158,968 PC A07/MF A02 
DOE/IR/05106-T155 

Hazardous 

Consortium E ; 

DE91013450/GA 158,969 PC A04/MF A01 
DOE/1IR/05106-T157 

Household hazardous 
DE91013452/GAR 


158.970 Be AOS /ME A01 
DOE/IR/05106-T 158 


Energy efficient building design: Guidelines for local govern- 

ment. 

DE91013453/GAR 158,139 PC A07/MF A02 
DOE/LLW-102 

Guidelines for acquisition, installation, and testing of per- 

lormance . 

DE91013910/GAR 159,979 PC A05/MF A01 
DOE/MC/21136-28 

Improvement of CO2 flood performance. Final report, April 

1, 1984-March 1, 1991. 

DE91002245/GAR 159,883 PC A20/MF A04 
DOE/MC/25200-2975-VOL.1 

— of in-situ sing, Volum Fina water quality near 

jock Springs, Wyoming, lume i 

DE91002047/GAR ie 59,052 A05/MF A01 

DOE/MC/26253-5 


Scale-up of miscible flood processes. Annual report. 
DE91002244/GAR 159,882 PC A11/MF A03 
DOE/METC-91/0274 


Tar sand. Technology status report. 
DE91002070/GAR 159,880 PC A03/MF A01 


DOE/METC-91/6117 
Proceedings of the natural gas 
contractors review meeti 
DE91002035/GAR 

DOE/NV/10384-62 

ae data recovery at drill pad U19ay, Nye 
County, Nevada. 
DE91014524/GAR 158,063 PC A06/MF A02 

DOE/NV/10384-63 
Data recovery at prehistoric localities at — Pahute 


Mesa, Nye , Nevada. Technical report No. 3. 
DE91014523/GA\ 158,062 PC A03/MF A01 
DOE/OR/21389-30 


Northeast regional biomass 

r September- 

DE91014532/GAR 
DOE/OR/21389-31 





h and d p 
159,879 PC A16/MF A03 


energy program. Progress 
158,771 PC A03/MF A01 


energy program. Progress 
158,772 PC A03/MF A01 


egional biomass 
January-March 1991. 
D 91014533/GAR 
DOE/PC/79796-T11 
Enhancing the use of coals by gas reburning-sorbent injec- 
tion. Environmental monitoring report: Quarterly report No. 
2, October 1- 30, 1990. 
DE91010536/GAR 158,836 PC A03/MF A01 
DOE/PC/79796-T12 
Enhancing the use of coals Ag reburning-sorbent yt 
tion. Quarterly report No. 3, 1, 1990-March 30 
1990. 
DE91014184/GAR 158,845 PC A05/MF A01 
a ee 
phase Fischer-Tropsch syn Cobalt plus a 
pe = Fh shift ve (Quarterly) pmeny ‘October 1, 1990- 
December 31, 1990. 
DE91013913/GAR 158,755 PC A04/MF A01 
DOE/PC/79910-2 
Two dimensional NMR and NMR relaxation studies of coal 
structure. Progress report, December 15, 1987-March 15, 
1988. 
DE91013915/GAR 158,299 PC A03/MF A01 


DOE/PC/79910-3 
Two dimensional NMR and NMR relaxation a of coal 


ee March 15, 1988-June 15, 1988. 
DE91013916/GAR 158,300 PC A03/ME A01 
DOE/PC/79910-5 


Two dimensional NMR and NMR relaxation studies of coal 
December 





Development and evaluation of a Workpiece te 
Analyzer for fae ts ea — Concept pm nee ne and 





tructure. Progress report, September 15, 1988-' 
15, 1988. 
DE91013914/GAR 158,298 PC A03/MF A01 
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DOE/PC/79938-T5 


Studies of coupled chemical and catalytic coal conversion 
=— Fourteenth quart report and milestone status 


erly 
January 1991-March 1991. 
91014190/GAR 158,756 PC A03/MF A01 
DOE/PC/88811-T3 
Fundamental reaction pathways during coprocessing. 
Fourth quarterly and annual technical progress report and 
milestone schedule and status report. 
DE91014631/GAR 158,773 PC A03/MF A01 
DOE/PC/88811-T5 
F | reaction pathways during cop’ ing. Sixth 
quarterly technical progress report and milestone schedule 
and status ri a 
DE91014633/GAR 158,774 PC A03/MF A01 
DOE/PC/88811-T6 
Fundamental reaction pathways during coprocessing. Sev- 
enth quarterly status and milestone poo 
DE91014634/GAR 158,775 PC A03/MF A01 


DOE/PC/88811-T7 
Fundamental reaction pathways during coprocessing. Quar- 
= technical progress report No. 8 and milestone status 


91014635/GAR 158,776 PC A03/MF A01 
DOE/PC/88813-T6 
Solid-state NMR_ study 
duri iq ion. 
tober 1, 1989-December 31, 1989. 
DE91014405/GAR 158,757 PC A03/MF A01 
DOE/PC/88813-T7 


Solid-state NMR study of condensation/retrograde reac- 
tions =a coal ge Quarterly progress report 


January 1, 1990-March 31, 
DE91014406/GAR 158,758 PC A03/MF A01 
DOE/PC/88857-T2 


Coal preparation process using true-heavy-liquid separation. 


Final r 
DE91008416/GAR 158,761 PC A10/MF A03 


DOE/PC/88924-10 


Eund: 








Thermodynamics of the solvent Efe of coal. Technical 
—* report No. 10, December 1, 1990-February 28, 


DE1013011/GAR 158,762 PC A03/MF A01 
DOE/PC/88931-T7 
Guatieeten by clay-catalyzed oligomerization of plant. 
tn ey report, January 1, 1991-March 30, 1991. 
DE91014723/GAR 158,777 PC A03/MF A01 


DOE/PC/88934-T9 


Enhancement of surface properties for coal beneficiation. 
— progress report, January 1, 1991-March 31, 


DE91014185/GAR 158,768 PC A03/MF A01 
DOE/PC/88942-10 


Novel supports for coal ——— ee ceanaly 


r December 1, 1990--February 28 
DEs101S900/GAR 158,754 PC "037 MIF A01 
DOE/PC/88947-T10 


Development and utilization = new diagnostics for dense- 
oom ——_ ry transport. jarterly technical progress 
January 1 ° 1981 March 30, 1991. 
91013945/GAR 159, 885 PC A03/MF A01 
DOE/PC/89659-1 
se and numerical flow modeling of a coal reburning 
for cyclone boiler NOx control. 
Deot01 2854/GAR 158,837 PC A09/MF A02 
DOE/PC/89771-5 
a of near (Part 5) x-ray a, 
J a ge catalysts. Fi uarter report, 
December 1990. 7 


1-| 
bE91013860/GAR 158,753 PC A03/MF A01 
DOE/PC/89781-6 
Novel coal feeder for erga of low sulfur fuel. Quarter- 
process report, Jani 1, 1991-April 1, 1991. 
Beoiolaven Gan 938,851 PO A0S/ME A01 
DOE/PC/89783-T2 
Fundamental studies of catalytic arg of synthetic liq- 
ly Quarterly progress report, January 1, 1991-March 31, 


DE91014064/GAR 158,843 PC A03/MF A01 
DOE/PC/89791-T1 

— transformations and fragmentation in coal combus- 

DE51014810/GAR 158,778 PC A03/MF A01 
DOE/PC/89805-T3 


nae filter-sorbent catalysts for ae. SO2 and 
NOx control. Technical progress report: Fifth quarterly. 
DE91014 4763/GAR 158,850 PC A03/MF A01 


yy yet 
Gay Se and activity under conditions of temper- 
= Staged ia —. Technical progress report, Octo- 
DE91013841/GAR 158,752 PC A06/MF A02 
DOE/PC/90176-T19 
pay amine: retrofit: yy 4 evaluation. Technical 


1-February 28, 199 
D 91014055/GAR 159,239 PC A03/MF A01 
DOE/PC/90176-T24 


Genetic ineering of sulfur. radi 
cal (quart yo tng 


OR-34 


Sulfolobus. Techni- 
-February 28, 1991. 


VOL. 91, No. 21 


DE91014050/GAR 
DOE/PC/90176-T27 
New —. for 


159,438 PC A03/MF A01 


coal aa. Technical report, 
September 1, 1990-February 28, 199 
DE91014047/GAR 158,767 PC A03/MF A01 


DOE/PC/90176-T29 


Gomes Studies of fine clean on. —_— (quarterly) 


December 1, 1990-February 28, 
D 91014045/GAR 158, 68° PC A03/MF A01 


DOE/PC/90176-T30 


Recovery of fine coal from waste streams using advanced 
column flotation. Technical report, December 1, 1990-Feb- 


ruary 28, 1991. 

DE91014044/GAR 158,765 PC A03/MF A01 
DOE/PC/90176-T31 

Recovery of coal fi no — pee _ effluents. 


Technical report, nahi 
DE91014043/GAR 58,974 "PC A03/MF A01 


DOE/PC/90176-T32 


Fine coal flotation of plant waste: An in-plant comparison--- 
pee eae vs. sub-a cell. Technical report, December 1, 


28, 1991. 
DE91014042/GAR 158,764 PC A03/MF A01 
DOE/PC/90181-T1 


Particulate Flow R ch Lab quarterly progress report, 


jesear 
January 1, 1991-March 31, 1991. 
DE91013952/GAR 158,763 PC A03/MF A01 
DOE/PC/90301-T2 
Comparative study of the reactions of metal oxides with 
H2S and SO2. Technical progress report, January-March 


As 
DE91013947/GAR 158,841 PC A04/MF A01 
DOE/PETC/TR-91/3 
Modification of the ‘TEACH’ computer code for use in a 


study of swirling turbulent flows. 

DE91010492/GAR 158,369 PC A08/MF A02 
DOE/PETC/TR-91/8 

Review of theories for flowing —_ materials with appli- 

cations to fluidized beds and en: ‘ansport. 

DE91013111/GAR 59,884 PC A07/MF A02 


DOE/RL-88-41-REV.1 
2101-M Pond closure plan. Revision 1 
DE91014716/GAR 158,982 
DOE/RL-91-02 
Tier Two emergency and hazardous chemical inventory 
(1990). Superfund Amendments and Reauthorization Act 


Title Ill, Section 312. 
DE91014630/GAR 158,980 PC A99/MF A06 
DOE/RL-91-31 


pine ni Site waste minimization and pollution prevention 


oy plan, May 1991. 
DE91014684/ 158,981 PC A03/MF A01 
DOE/S-0083P 


en aay } Strategy: Powerful ideas for America. Ex- 
immary: First edition, 1991/1992. 

DE91013269/GAR 158,810 PC A03/MF A01 
ypc 

jak Ridge Uranium Market Model (for Microcomputers). 

Peet -508010/GAR 159,919 CP DO2 
DOE/WIPP-88-026-REV.2 

— -I1 Container Maintenance Program Plan. Revi- 


5201014085/GAR 159,969 PC A05/MF A02 
DOE/WIPP-91-018 

Position paper on flammability concerns associated with 

TRU waste destined for WIPP. 

DE91014087/GAR 159,981 PC A06/MF A02 


DOE--91013770 

Afghanistan’s energy and natural resources 

DE91013770/GAR 158,813 PC AOS/MF A01 
DOT/FAA/AM-91/4 

Flight Service Specialist Initial ——— soca Con- 

tent Validation of FAA Academy Course 50: 

AD-A237 126/8/GAR 160,643 Pe, (A03/MF A01 
DOT/FAA/AM-91/6 

Donning Times and Flotation Characteristics of Infant Life 


Preservers: Four Representative Types. 
AD-A237 120/1/GAR 158, 133 PC A03/MF A01 


DOT/ FAA/AM-91 /7 


Use and ign of Flightcrew Checklists and Manuals. 
AD-A237 206/8/GAR 160,644 PC A04/MF A01 


DOT/FAA/ARP-91-1 
————_ under the Airport Improvement Program: 


Fiscal 
AD ADS? 8 309/0/GAR 160,645 PC A06/MF A02 
DOT/FAA/CT-TN90/27 


Nas he seen Test and Evaluation/integration of the 
Maintenance Management System (Mms) Test Report. 
N91-25101/7/GAR 160,647 PC A08/MF A02 


DOT/FAA/CT-TN90/43 


NAS Operational Test and Evaluation (OT/E)/int 
the Interim Monitor and Control Software (IMCS) 


cedures. 
N91-25628/9/GAR 
ee eect aes 


jas Operational Test and Evaluation/integration of the 
madonee Management System (Mms) Test Procedures. 


PC A99/MF E08 


ration of 
est Pro- 


160,651 PC A07/MF A02 


N91-25100/9/GAR 
DOT/FAA/CT-TN91/3 
Demonstration Precision Runway Monitor (Prm) Proof of 


Performance Test Results. 
N91-25153/8/GAR 160,649 PC A04/MF A01 
DOT/FAA/CT-TN91/18 


Airport Capacity and Delay Analyses. 
N91-25152/0/ AR 160,648 PC A03/MF A01 


DOT/FAA/RD-91/15-V-1 


} sae Methodol 
Rep iad 
NOT B51 54/6/G 


septate 


Performance of Asphalt Concrete Airport Pavements during 
Thaw Weakening Periods: A Field Study. 
AD-A237 441/1/GAR 158,337 PC A04/MF A01 


DOT-HS-807-618 
Evaluation of the New York State Police 55 MPH Speed 


Enforcement Project. 
PB91-218032/GAR 160,687 PC A07/MF A02 
DOT-HS-807-672 


Intermediate Maneuver Induced Rollover Simulation (IMIRS) 


and Sensitivity Analysis. 
PB91.218230/GAR 160,690 PC A08/MF A02 
DOT-HS-807-690 


Assessment of Gren! in DWI Enforcement/Level. 
PB91-192864/GAR 160,738 PC A03/MF A01 


DOT-HS-807 692 


Alcohol Limits for Drivers: A Report on the Effects of Alco- 
hol and Expected —— —— to New Limits. 
PB91-205252/GAR 160,680 PC A06/MF A02 


DOT-HS-807 724 
Automatic Slack Adjust 


tems. 

PB91-215814/GAR 
DOT-TSC-NHTSA-90-3 

Intermediate Maneuver Induced Rollover Simulation (IMIRS) 


and Sensitivity Analysis. 
PB91-218230/GAR 160,690 PC A08/MF A02 
DOT-VNTSC-FA1J1-91-7-V-1 
Unified vaiume 1. St for Airport Pavement Analysis and 
Design. Volume 1: State of the ART. 
N91-25154/6/GAR 160,650 PC A07/MF A02 


DOT-VNTSC-UMTA-91-2 
Advanced Public Transportation Systems: The State of the 
rt 


Art. 
PB91-212126/GAR 160,682 PC A05/MF A01 
DREO-TN-91-3 


Modulation Ri nition: An Overview. 
AD-A237 635/8/GAR 158.417 PC A04/MF A01 


DREO-1073 


Doppler Bin Blanking CFAR Processor for Airborne Radars. 
AD-A237 890/9/GA 158,648 PC A03/MF A01 


DREO-1074 
Communications Electronic Countermeasures: An Over- 


view. 

AD-A237 129/2/GAR 158,639 PC AOS/MF A02 
DRES-CR-1/90 

re nna aaa of Chronic Administration of 


Ao azar 172 172/2/ GAR 159,495 PC A03/MF A01 
DRES-SSP-143 


Automating a Government Research Library: The First 
Year’s Progress Report on the Defence Research Estab- 
lishment Suffield’s Project CLIO. 

AD-A237 746/3/GAR 159,149 PC A03/MF A01 


DRIC-BR-301184 


Trial Implementation of a Secure Application Using Ten15. 
AD-A237 415/5/GAR 158,494 PC A03/MF A01 


DTP-91-24 
Scale Dependence of Lambda bar (sub MS) from Deep In- 
eri 


elastic Scattering. 
PB91-224089/QAR 160,484 PC E05/MF E05 
DTRC/CMLD-90/014 


Evaluation of the NEKTON Program. 
AD-A237 888/3/GAR 160,133 


DTVI-26 
Parallel-Pipelined Architecture for a Multi Carrier Demodula- 


tor. 

N91-25334/4/GAR 158,477 PC A09/MF A02 
E-4824 

Quality Control of the ae a PS212. 

N91-25186/8/GAR 59,260 PC A03/MF A01 


E-5019 
Probability of Failure and Risk Assessment of Propulsion 
nts. 


Structural Com; 
N91-25436/7/GAR 158,403 PC A02/MF A01 
E-5778 


Tensile Deformation Damage in SiC Reinforced Ti-15V-3Cr- 


3AI-3Sn. 
N91-25195/9/GAR 159,226 PC A03/MF A01 
E-5910 


Acoustical Analysis of Gear ae Vibration. 
N91-2541 WO/GAR 813 PC A02/MF A01 


160,646 PC A19/MF A04 


y for —. ’ ween Analysis and 
Nate of the Al 
760,650 PC A07/MF A02 


for Heavy Vehicle Air Brake Sys- 
160,685 PC A15/MF A03 





PC A03/MF A01 





‘NTIS ORDER/REPORT NUMBER INDEX 


E-6028 
GRID3D-V2: haa ae i. _ rn oe Com- 
puter lor Generating Grid Systems in Complex- 
Shaped Dimensional Spatial Domains. 
N91-25630/5/GAR 158,521 PC A06/MF A02 
E-6102 


Phase Change Thermal Energy Storage 
Canisters for Station Freedom. 

N91-25174/4/GAR 160,604 PC A03/MF A01 
E-6115 


isothermal Aging and Thermal Analysis of N- 


cy hp ‘Polviendes 
N91-25286/6/GAR 159,307 PC A02/MF A01 


E-6118 
Autonomous Fault Detection, Isolation, and Recovery 
System for a 20-Khz Electric Power Distribution Tes' 
N91-25680/0/GAR 

E-6143 
Chemical Co: 
an —— 


N91-25194/2/GAR 

6144 

Analytical and Experimental Study of Vibrations in a Gear 

Transmission. 

N91-25395/5/GAR 157,812 PC A03/MF A01 
E-6160 

Experimental and Analytical Studies of Flow Through a 

Ventral and Axial Exhaust Nozzle System for STOVE Air. Air- 


craft. 
N91-25175/1/GAR 157,811 PC A03/MF A01 
E-6208 


it Bed. 
160,607 PC A03/MF A01 


Issues Related to Use of Copper as 
lor SiC Fiber Reinforced Ti3Ai+ NB 


159,225 PC A03/MF A01 


Sensible Heat Receiver for Solar Dynamic Space Power 


System. 

N91-25173/6/GAR 160,603 PC A02/MF A01 
E-6247 

Preliminary Thermal in of ~ COLD-SAT aft. 

N91-25161/1/GAR — 60,618 PC ROSE A01 
E-6249 

Pressurization and Expulsion of Cryogenic Liquids: Generic 

it. 


Requirements for a Low Gravity imen 
N91-25300/5/GAR 158,412 PC A02/MF A01 


E-6261 


pom ape ghd * of Panel Code Predictions with 
su 


NOT as ere 
E-6265 

Tuned Optimization of Extended Reacting Acoustic 

N91-25817/8/GAR 160,126 PC A0/MF At A01 
E-6271 

Distributed Fault-Detection and Diagnosis System Using on- 

Line Parameter Estimation. 

N91-25696/6/GAR 158,610 PC A02/MF A01 
E-6273 


Experimental Re- 

2 cmap for a 17-Inch Ducted Prop/Fab 
at Mach 0.2. 

157,774 PC A03/MF A01 


tive Study of Bolometric and eee 
Elements for Microwave Phase Shift 


Swite! 
NOT 253 /3/GAR 158,675 PC ‘’A03/MF A01 
E-6288 


a of Flows Through Turbomachinery: A Vis- 


/\nviscid 

NO1-25148/8/ R 158,392 PC A03/MF A01 
E-6289 

Effects of Windbl 

MARS. 

N91-25183/5/GAR 
E-6292 

Dev it of an Analytical Tool to Study Power Quality 


of AC Power Systems for Large aft. 
N91-25749/3/GAR 160,622 PC A02/MF A01 
E-6293 


Hi ong Polynomial Expansions (HOPE) for Flux-Vector 

N91 25739/4/GAR 157,800 PC A02/MF A01 
E-6295 

phentag ay Soae for Aerospace Electrical Measure- 


ints: An 
NOT 259817 "GAR 158,676 PC A02/MF A01 
E-6296 
Nuclear Rocket Propulsion. NASA Plans and Progress, FY 


1991. 

N91-25179/3/GAR 158,394 PC A02/MF A01 
E-6299 

Review and Test of Chilldown Methods for Space-Based 


Poy Tanks. 
N91-25351/8/GAR 158,384 PC A03/MF A01 
E-6300 
Power Electronics for Low Power Arcjets. 
N91-25172/8/GAR 158,381 PC A03/MF A01 
E-6301 
Small Stirling Dynamic Isotope Power System for Multi- 
hundred-Watt Robotic Missions. 
N91-25182/7/GAR 160,619 PC A03/MF A01 
got 


Dust on Photovoltaic Surface S on 


160,555 PC A02/MF A01 





tic Beari 
NS 3413/6/ RR 
E-6321 
Advanced Rotorcraft Transmission (ART) Program-Boeing 
Helicopters Status Report. 


s-State of the Art. 


159,192 PC A03/MF A01 


N91-25412/8/GAR 
E-6323 

Thermal Performance of a Liquid Hydrogen Tank Multilayer 

pagent to at Warm yada Temperatures of 630, 

NO T.25150/5/GAR 158,383 PC A03/MF A01 
E-6327 


— on Ns Velocimetry for the Surface Tension Driven 
SS Using a Particle Displacement 


Not Tacang Toh 3/ GAR 


me 


157,814 PC A03/MF A01 


160,138 PC A03/MF A01 


le Displacement Tracking Applied to Air Flows. 
NOT 25907 /a/GAn 160,139 PC A03/MF A01 


E-6332 
— Solar Dynamic Heat Receiver Thermal-Vacuum 


ests. 
N91-25184/3/GAR 160,620 PC A02/MF A01 
bape 


tirling Machine yatpenine 
Not -25510/9/GA 
ae 


per 60 621 PC A02/MF A01 


jue Life Prediction of an | lic Matrix Composite 

- El puted Temperatures. 

N91-25442/5/GAR 159,229 PC A03/MF A01 
ECONOMIC DISCUSSION PAPER-35 

Trade and Employment Effects of the Caribbean Basin 

Economic sn pay’ bees ct. Sixth Annual Report to the _ 

= oe to in 216 of the Caribbean Basin E: 

PROT. -21 Feea0/ GAN 158,201 PC A07/MF A02 
ECTB-154-07 

Executive Summary Report for Particulates Project (Envi- 

ronmental Protection ‘ast and National Institute for Oc- 


cupational Safety and 
PB91-226183/GAR 159,555 PC A11/MF A03 


EDF-DER-RA-1990-2 





DER 90: main facts. 
DE91797441/GAR 
EEV-88-04 


158,818 PC A08/MF A02 


Maalinger paa Nibe moelle A ved hoeje vindhastigheder, 
be ad m/s. (Measurements on a Nibe turbine A at high 


velocity, 12-30 m/s). 
Dest 78Os84/GAR 158,803 PC A06/MF A02 
EFI-TR-3711 
Optimal produksjonsplani i store kraftsystem ved 
hjelp av dekomposisjon. ( 


“ r planning in 
major power systems by means o! 

DE91793190/GAR 158,720 PC A07/MF A02 
EFI-TR-3714 


Modelidokumentasjon Venin't3) Versjon 2.3. (Model doc- 
umentation EFI-Energi. Version 
DE91793092/GAR 138, 741 PC A04/MF A01 


EFI-TR-3726 
Belastningskurver for oo e8 med forskjellige oppvarmii 
en (Load curves for buildings with ai different ayo 
systems). 
DE91793094/GAR 158,742 PC A06/MF A02 
EFI-TR-3758 





/ doer i Europa. FoU- 
og utredningsbehov. hon "as an nation/energy 
supplier siioe. rope. Needs for 8 a energy rato and 
BEO1 7031 91793189/GAR 158,816 PC A04/MF A01 

EGG-EP-9296 


Laboratory testing of the dual lo oy! GC12V100. 
DE91012743/GA\ PC A03/MF A01 
EGG-ESE-8600-REV.2 
Methodol for assessing the ey ge 
pe radoactve releases from the BPX hen C reniity at PPPL. Revi- 
5201014166/GAR 158,935 PC A04/MF A01 
EGG-ESQ-9674 
Nonradiological Liquid-Effluent Monitoring Program. FY 


1991 first-quarter r 
DE91014158/GAR 158,977 PC A09/MF A02 
EGG-EST-9558 


Development of Senart EY 1900. treat and dispose of fish 


farm waste. Annual r 
DE91014155/GAR 158, 976 PC A03/MF A01 
EGG-FSP-9450 


Tritium room air monitor component failure data analysis 
from January 1, 1984 to December 31, 1990. 
DE91014161/GAR 159,961 PC A03/MF A01 


EGG-FSP-9470 
Fusion radioactivity confinement and application to postu- 


lated ITER accidents. 
DE91014088/GAR 159,960 PC A12/MF A03 
EGG-LLW-8269 


Low-level and mixed waste incinerator survey report. 
DE91014164/GAR 158,978 PC A04/MF A01 


EGG-M-90198 
External events analysis for experimental fusion facilities. 
DE91013213/GAR 158,928 PC A03/MF A01 
EGG-M-90222 
Developmental assessment of RELAP5/MOD3 using the 
iscale natural circulation tests. 





EPA/AA/CTAB-91/03 


DE91014165/GAR 
EGG-M-90269 

Using HSYS in the Pag of Human-System interactions: 

Examples from the offshore 

DE91013218/GAR 159,547 PC A03/MF A01 
EGG-M-90373 


DENOTSzIe/GAR ang 


EGG-M-90406 


160,003 PC A03/MF A01 


military environment. 
158,471 PC A03/MF A01 
polymer - Hazardous chemical re- 
DE91013217/GAR 158,294 PC A03/MF A01 
EGG-M-91064 
Development of educational programs for environmental 
restoration/waste management at two Department of 
Energy sites. 
DE91013221/GAR 158,966 PC A02/MF A01 
EGG-M-91072 
Experimental investigation of enhanced tubes for steam 


DE91013212/GAR 158,717 PC A03/MF A01 
EGG-M-91085 

Recent ASME Code Section 11 developments for surface 

2 

DE91014069/ 159,145 PC A03/MF A01 
EGG-MS-9588 

Use of optical 

ern oil shale 

DE91014092/GAR 
EGG-WM-8488 


BWP data i 
DE91014154/GAR 


EGG-WTD-9291 

Summary of the environmental 

al Demonstration Project at a tn taahe Natendl Emgneutng 
DE9101 ¢ /GAR 159,982 PC A04/MF A01 
EGG-WTD-9291-REV.1 

Summary of the environmental restoration retrieval 
Se ee Idaho Nationel’ Engineering 
159,985 PC A04/MF A01 


techniques for evaluation of west- 
159,887 PC A04/MF A01 


” 159,984 PC A09/MF A02 


DESIOLAIeSVGAR 

EGG-WTD-9383-REV.1 

in situ vitrifoa ification program treatability investigation progress 

DE91014093/GAR 159,983 PC AOS/MF A01 
EGG-WTD-9408 

Final report for the Idaho National Engineering Laboratory 

Central Facilities Area Landfill 2. 

DE91014153/GAR 158,975 PC A03/MF A01 
EGG-WTD-9412 

Rapid monitoring for transuranic contaminants during buried 

beotot 4160/GAR 158,934 PC A18/MF A04 
EGG-WTD-9571 


for FY-91 alpha CAM evaluation. 
bestia 70/GAR 158,936 “PC A03/MF A01 


EGG-10617-1127 
In-flight calibration of a helicopter-mounted Daedalus multi- 
scanner. 
DE91013054/GAR 159,938 PC A03/MF A01 
py em aie 
and abundance of desert tortoises on the 
Nevada Test Site. 
DE91014914/GAR 159,923 PC A04/MF A01 
EMG-6-91 


Export Markets for U.S. ones 
PB91-225607/GAR 157,844 PC 


EMO-1033-VOL.1 
Evaluation of the Hanford Ri/FS cost projections. Volume 1 
of 2. 
DE91014853/GAR 158,943 PC A04/MF A01 
EMO-1033-VOL.2 
Evaluation of the Hanford RI/FS cost projections. Appen- 


dixes, Volume 2 of 2 
158,944 PC A10/MF A03 


3/ME Aoi 


DE91014854/GAR _ 
EMTC-91/05 

Geographic Information System Pilot Project for the Upper 

Mississippi River _— 

PB91-218172/GA 159,929 PC A04/MF A01 
sc 

orale (OGAMM Moot a sien In Keomch omer 
in 
) ~ tet dye 1990. 

pag1218710/GAR 160,189 PC A07/MF A02 
EPA/AA/CTAB-91/02 

Light-Duty Automotive Technology and Fuel Economy 

Trends 1991. 
PB91-206342/GAR 160,681 PC A06/MF A02 
EPA/AA/CTAB-91/03 

Evaluation of Camet Resistively Heated Metal Monolith 

Cai Sa on an M100 Neat Methanol-Fueled 


160,686 PC A03/MF A01 


OR-35 
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PB91-21 5863/GAR 
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NTIS ORDER/REPORT NUMBER INDEX 


sgt at gn 


Superfund Ri ‘d of “ee 4 (EPA Region 1): Old Sprit 
field Landfill, Springfield, VT . (Second Remedial pec 


1990. 
PB91-921420/GAR 159,010 PC A17/MF A04 
EPA/ROD/R01-90/048 


Superfund Record of Decision (EPA Region 1): Stamina 
Mills Site, a Smithfield, Ri. (First Remedial Action 


PeOT 921421 /G, /GAR 
EPA/ROD/R01-90/049 


Superfund Record of Decision (EPA pan 1): Baird and 
McGuire/Alternate Water Supply, Holbrook, MA. (Third fe. 


medial Action), September 1990. 
PB91-921419/GAR 159, 097 PC AO5/MF A01 


EPA/ROD/R01-90/050 
Superfund Record of Decision (EPA Region 1): 
Heights Landfill Site, Beacon Falls, CT. (First Remedial 
Action), Sept ember 1990. (Supplemental !). 
PB91-921418/GAR 159,009 PC A07/MF A02 
EPA/ROD/R01-90/051 
Superfund Record of Decision (EPA Regen 1): K 
Metall Be agg Conway, NH. (First Remedial 


Action), mber 1990. 
PB91-921416/GAR 159,007 PC A12/MF A03 


EPA/ROD/R02-90/ 104 
Superfund Record of Decision (EPA Region 2): Sealand 
Restoration — Town of Lisbon, St. Lawrence County, NY. 
(First Remedial Action), September 1990. 
PB91-921424/GAR 159,014 PC A04/MF A01 
EPA/ROD/R02-90/ 105 
a Record of Decision (EPA y= 2): FAA Tech- 
nical Center, ayer ny Salvage by 7, tlantic County, NJ. 
First Remedial A\ ), September 
PB91-921425/GAR 158, one PC A04/MF A01 
EPA/ROD/RO02-90/ 109 
ney Record of Decision (EPA aoe 2): Scientific 
dhe yes Site, Carlstadt, Bergen inty, NJ. 
(First Remedial Action), September 1990. 
PB91-921423/GAR 159,013 PC AOS/MF A01 
EPA/ROD/RO2-90/112 
Superfund Record of Decision (EPA Region 2): Mannheim 
Avenue Dump Site, Galloway — Atlantic County, 
NJ. (First Remedial Action), September 1990. 
PB91-921495/GAR 159,019 PC A06/MF A02 
EPA/ROD/R02-90/113 
Superfund Record of Decision (EPA Region 2): King of 
Prussia Technical Corporation Site, Winslow Township, 
eae County, NJ. (First Remedial Action), September 


Peet: 921503/GAR 159,025 PC A08/MF A02 
EPA/ROD/RO2-90/114 

Superfund Record of Decision (EPA Region 2): Chemical 

Leaman Tank Lines Site, Logan Township, Saeed 

County, NJ. (First Remedial a September 

PB91-921529/GAR 59,042 PC ADSI MF A01 
EPA/ROD/R02-90/ 116 

Superfund Record of Decision (EPA Region 2): Metaltec/ 

Aerosystems, Franklin Borough, Sussex County, NJ. 

(Second Remedial Action), September 1990. 

PB91-921527/GAR 159,040 PC A05/MF A01 
EPA/ROD/R02-90/117 

Superfund Record of Decision (EPA Region 2): Hooker- 
102nd Street Landfill, Niagara Falls, NY. (First Remedial 


Action), September 1990 
PB91-921417/GAR 159,008 PC A05/MF A01 
EPA/ROD/ oe 18 


Superfund Record of Decision (EPA Region 2): Higgins 
Farm, ‘halon. Township, — t County, NJ. (First R 


1A — 

PE91-921496/G ‘159,020 PC A03/MF A01 
EPA/ROD/RO02-90/ 120 

Superfund Record of Decision (EPA ~ am 2): Pomona 

Oaks Well Contamination Site, Galloway derwagy Atlantic 

inty, NJ. (First Remedial os Septemi 

PB91-921497/GAR 159,073 Pf AOS/ MF A01 
EPA/ROD/R02-90/ 123 

Superfund Record of Decision (EPA Region 7° Claremont 

Ave ene wa a" ee beak Bethpage, NY. (Second 


), Septem 
Pe9T 821506/GAR 159,039 PC A07/MF A02 
EPA/ROD/R02-90/ 124 
Superfund Record of Decision (EPA Region 2): Sarney 
Farm, Amenia, Dutchess County, NY. (First Remedial 


Action), September 1990 

PB91-921422/GAR 159,012 PC A07/MF A02 
EPA/ROD/RO02-90/ 128 

Superfund Record of Decision (EPA Region 2): Imperial 

Oil/Champion Chemicals, Marlboro Tomahip, a 

County, NU. (First Remedial Action), September 1990. 

PB91-921498/GAR 159,021 PC A04/MF A01 
EPA/ROD/RO02-90/ 130 

Superfund Record of Decision (EPA Region 2): ‘e7 

Water Supply Well No. 1-1, Broome Gaew. Vestal, 

Remedial Action), September 1990 

PB91-921499/GAR 159,022 PC A06/MF A02 
EPA/ROD/R03-90/097 

Superfund Record of Decision (EPA Region 3): 

Site, Earl Saker Berks County, PA (Second He medial 

Action), September 1990. 


OR-36 VOL. 91, No. 21 


159,011 PC A10/MF A03 


PB91-921502/GAR 
EPA/ROD/RO03-90/ 100 
Superfund Record of Decision (EPA Region 3): Raymark 


Site, Hatboro Borough, Montgomery County, PA. (First Re- 
medial Action), spe Soe ™ 


tember 1990. 
PB91-921504/GAI 159,074 PC A08/MF A02 
EPA/ROD/RO03-90/ 104 
perfund Record of Decision (EPA Ri > Dover Air 
Force Base, DE. (First Remedial Action), mber 1990. 
PB91-921505/GAR 159,026 nay A04/MF A01 
EPA/ROD/R04-90/059 
Superfund Record of Decision (EPA Region 4): City Indus- 
tries, Winter Park, FL. (First Remedial Action), March 1990. 
P591.921590/GAR 59,043 PC AOS/MF A01 
EPA/ROD/R04-90/060 
Superfund Record of Decision (EPA Region 4): Hipps Road 
— Site, Duval County, a (First Remedi- 


tion), (Amendment), Septe: 
PBST So tebe GAR 159,027 PC A11/MF A03 
EPA/ROD/R04-90/061 
Superfund Record of Decision (EPA + a 4): Schuylkill 
pen Hillsborough County, Pant City, FL. (First Remedial 
Action), September 
PB91-921501/GAR 159,023 PC A06/MF A02 
EPA/ROD/R04-90/062 
Superfund Record of Decision (EPA — 4): Munisport 
Landfill Site, — County, North Miami, FL. (First Remedial 


Action), Ju 
159,038 PC A09/MF A02 


159,024 PC A06/MF A02 


9 
PB91-921525/GAR 
EPA/ROD/R04-90/063 
Superfund Record of Decision (EPA Region 4): Howe 
Valley Landfill, Howe Valley, KY. (First Remedial Action), 

September 1990. 
PB91-921539/GAR 159,045 PC A11/MF A03 
EPA/ROD/R04-90/070 


Supertund Record of Decision (EPA ‘; 4): 62nd Street 
Dump, yee County, Tampa, FL. (First Remedial 


Action), June 19: 
PB91-921507/GAR 159,028 PC A05S/MF A01 
EPA/ROD/RO04-90/076 
Superfund Record of Decision (EPA Ri 
Groundwater Contamination Site, (Operable Unit 1), Orange 
County, Zellwood, FL. (First Remedial Action), (Amend- 


ment), March 1990. 
PB91-921508/GAR 159,029 PC A04/MF A01 
EPA/ROD/RO04-90/078 
Superfund Record of Decision (EPA Region 4): B 601 
Groundwater Contamination Site (Marin Scrap Recyci 


ion 4): Zellwood 


=_ Concord, NC. (First Remedial Action), August 


PB91-921531/GAR 
EPA/ROD/R05-90/ 121 

Superfund Record of Decision (EPA Region 5): NL Indus- 

tries/Taracorp Lead Smelting, Granite City, IL. (First Reme- 


dial Action), March 1990. 
159,036 PC A09/MF A03 


159,044 PC A04/MF A01 


PB91-921515/GAR 
EPA/ROD/RO05-90/ 124 

Superfund Record of Decision (EPA “ ion 5): Sangamo/ 

Crab Orchard National Wildlife R (USDO)), Carterville, 

IL. (First Remedial Action), August 1990. 

PB91-921509/GAR 159,030 PC A06/MF A02 
EPA/ROD/RO05-90/ 146 

gw Record of Decision (EPA — 5): Master Dis- 

i ee Brookfield, . (First Remedial 


Service 
cae, September 19: 
Peet -921524/GAR 159,037 PC A04/MF A01 
EPA/ROD/R06-90/056 
oot Record of Decision (EPA R 
nville, AR. (First Remedial Action 
ppore -921513/GAR 159,034 
EPA/ROD/R06-90/062 
Superfund Record of — (EPA Region 6): eo 
pomnamag = Houston, TX. (First Remedial Action). 


ember 1 

P91-921510/GAR 159,031 PC A08/MF A02 
EPA/ROD/R07-90/040 

Superfund Record of Decision (EPA Region 7): White Farm 

Equipment Company Dump Site, Floyd — Charles 

City, IA. (First Remedial Action), September | 990. 

PB91-921514/GAR 159,035 PC A04/MF A01 
EPA/ROD/R08-90/030 

Superfund Record of Decision (EPA Region 8): Silver Bow 

Creek/Butte Area NPL Site, Warm gy is Ponds Operable 

o-. pat ~ Roa Fork River Basin, MT. (First Remedial 


ember 1990. 
Past -921528/GAR 159,041 PC A20/MF A04 
EPA/ROD/RO08-90/037 
Superfund Record of Decision as Region 8): Rocky Mt. 
Pe cme (Operable Unit 17), CO. (Eighth Remedial Action), 


PB91-9; 15127 2/GAR 159,033 PC AQ5S/MF A01 
EPA/ROD/R08-90/039 


Superfund Record of Decision ye Region 8): Rocky Mt. 
—_ — Unit 19), CO. (Fourth Remedial Action), 


Poot e 1511/GAR 159,032 PC A06/MF A02 
EPA/ROD/RO09-90/053 
— Record of Decision (EPA Region 9): Louisiana- 


cific Corporation, Oroville, CA. (First Remedial Action), 
Sestamnee 1990. 


ion 6): Vertac, Inc., 
pyre 1990. 
A09/MF A02 


PB91-921491/GAR 
EPA/ROD/RO09-90/054 

Superfund Record of Decision (EPA Region 9): Applied Ma- 

bey Inc., Superfund Site, Santa Clara, CA. (First Remedi- 


Action), September 1990. 
PBOT-O21492/GAR 159,017 PC A0S/MF A01 
EPA/ROD/RO09-90/055 


Superfund Record of Decision (EPA Region 9): Operating 

foto Inc., Monterey Park, CA. (Third Remedial 
), September 1990 (Amendmeni t). 

PROT 321403/GAR 159,018 PC A03/MF A01 


EPA/340/1-90/018 
pony tae Regulated Asbestos Containing Materi- 


Guidance 
PegT 218701 /GAR 158,863 PC A03/MF A01 
EPA/340/1-90/019 


Asbestos/NESHAP Adequately Wet Guidance. 
PB91-218693/GAR 158,862 PC A03/MF A01 


EPA/450/1-91/003 


Air/Superfund National Technical Guidance pase Series. 
Database of Emission Rate Measurement Proj 
PB91-222059/GAR 58,877 PC fA06/MF A02 


EPA/450/3-90/007A 


Guidance Document for Selecting Antiskid Materials Ap- 
lied to Ice- and Snow-Covered Roadways. 
B91-222042/GAR 158,358 PC A10/MF A03 


EPA/450/3-91/002 
Air Pollutant Emission Standards and Guidelines for Munici- 
pal Waste _Combustors: Economic Analysis of Materials 
PB91-222539/GAR 158,872 PC A10/ivF A03 
EPA/450/3-91/012A 
Procedures for Establishing Emissions for Early Reduction 


Compliance Extensions. Volume 1. Synthetic Organic 
Chemical Manufacturing, Ethylene Oxide Sterilization, and 


Chromium Electroplating. 
PB91-225706/GAR 158,896 PC A05/MF A01 
EPA/520/1-91/009 
Ocean Current Measurements at the Farallon Islands Low- 
Level Radioactive Waste Disposal Site, 1977-1978. In- 
cludes Appendix. 
PB91-222521/GAR 158,950 PC A15/MF A03 
EPA/520/1-91/009A 
Ocean Current Measurements at the Farallon Islands Low- 
Level Radioactive Waste Disposal Site, 1977-1978. In- 
cludes Appendix. 
PB91-222521/GAR 158,950 PC A15/MF A03 
EPA/520/1-91/010-1 


Radiation and Mixed Waste Incineration. Background Infor- 
mation Document. Volume 1. Technology. 
PB91-222505/GAR 158,948 PC A11/MF A03 


EPA/520/1-91/010-2 


—. and Mixed Waste Incineration: Background Infor- 
ion Document. Volume 2. Risk of Radiation Exposure. 
PB91.220513/GAR 158,949 PC A06/MF A02 


EPA/530/SW-91/061 
National Biennial RCRA Hazardous Waste Report, 1987. 
PB91-220293/GAR 158,996 PC A99/MF A06 
EPA/540/FS-91/139 


Pesticide Fact Sheet Number 225: Zinc Borate 
PB91-218024/GAR 158,925 PC (A02/MF A01 


EPA/600/2-91/019 


On-Site Treatment of Creosote and Pentachlorophenal 
Sh s and Contaminated Soil. 
PB91-223370/GAR 159,000 PC A11/MF A03 


EPA/600/2-91/032A 


Fate of Trace Metals in a Rotary Kiln Incinerator with a 
Single-Stage lonizing Wet Scrubber. Volume 1. Technical 


Results. 
PB91-223388/GAR 158,892 PC A07/MF A02 
EPA/600/2-91/032B 


Fate of Trace Metals in a Rotary Kiln Incinerator with a 
Single-Stai ae Wet Scrubber. Volume 2. Appendices. 
PB91-223396/GAR 158,893 PC A12/MF A03 


EPA/600/2-91/035 


Radiation-Curable Coatings. 
PB91-219550/GAR 
EPA/600/3-91/043 
rr Wildlife (Mink and Ferret) Toxicity Test Proto- 
cols (LC50, Reproduction, and Secondary Toxicity). 
PB91-216507/GAR 159,596 PC A05/MF A01 


oe 


Animal Senti 
PB91 21 9576/ GAR 


EPA/600/4-90/023 
Handbook of Methods for Acid Deposition Studies. Labora- 


tory Analyses for Soil Chemistry. 
PB91-218016/GAR 159,086 PC A15/MF A03 


EPA/600/8-90/083D 
Regional Oxidant Model (ROM) User’s Guide. Part 4: The 
ROM System User Tutorial (Processor Network and Core 
jodel). 
PB91-223362/GAR 158,891 PC A10/MF A03 
ype 


ssment of Soil-Gas Measurement Technol 
PBT 219568/GAR 158,947 PCA 5/MF A01 


159,016 PC AO5S/MF A01 





158,869 PC A03/MF A01 


| Health Hazards. 
158,916 PC A09/MF A02 
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EPA/600/9-91/019 


Analysis of Historical Radiatively Important Trace Gases 
gure) Emissions: Development of a Trace Gas Accounting 
mee (T-GAS) for 14 Countries. 
PB91-216325/GAR 158,861 PC A16/MF A03 
EPA/600/9-91/023 


Control Technology Center 1990. A Year of Expandi 
Service. “@, 


PB91-222034/GAR 158,870 PC A03/MF A01 
EPA/600/9-91/024 

Proceedings: EPA/NGA Workshop on Global Climate and 

State Actions. Held in Research Triangle Park, North Caroli- 


na on December 3-4, 1 
PB91-219105/GAR 158,915 PC A03/MF A01 
EPA/600/D-91/123 


Stability of PPB and PPM Organic Cylinder Gases Used for 


Calibration and Audits. 
PB91-213553/GAR 158,859 PC A03/MF A01 
EPA/600/D-91/133 
Sampling and Analysis of Municipal Wastewater Sludge In- 
— Emissions for Metals, Metal Species, and Organ- 
PB91-2191 13/GAR 158,867 PC A03/MF A01 
sap esa 


of BDAT Stand 
Pao -219121 JGAR 


EPA/600/D-91/135 
Quantitative Genetic Activity Graphical Profiles for Use in 


Chemical Evaluation. 
159,597 PC A03/MF A01 





ds for RCRA Wastes. 
158,995 PC A03/MF A01 


PB91-219139/GAR 
EPA/600/D-91/136 

Enhanced Expression of Glial Fibrillary Acidic Protein and 

the Cupric Silver Degeneration Reaction Can Be Used as 


Sensitive and E: Indicators of —— 
PB91-219147/GA' 159,598  A03/MF A01 


pyr oro 
Animal Models 
PROT 2IOISAGAR 
EPA/600/D-91/138 
pig a erenpeny of Residential Indoor VOC’s and Aldehydes 
to Indoor and Outdoor Sources in Roanoke: 
PB91-219162/GAR 158,868 “PC A03/MF A01 
EPA/600/D-91/140 
National QA Standard for i 
ardous Waste ome Activities. 
PB91-218933/GAR 158,946 PC A02/MF A01 
EPA/600/D-91/141 
Importance of Quality for Collection of Environmental Sam- 
=. Planning, ane 4 and Assessing Field Sam- 


pling Quality at CERCLA Site: 
PBo1-218941 /GAR 158,992 PC A03/MF A01 
EPA/600/D-91/142 


Monetizing the Pharmacological Benefits of Pla 
PB91-218958/GAR 159,391 PC AOS /ME A01 
EPA/600/D-91/143 


Source Sampling and Analysis Guidance: A Methods Direc- 
t 


lory. 

PB91-223131/GAR 158,873 PC A02/MF A01 
EPA/600/D-91/144 

Anthropogenic Emissions Involved in Acidic Deposition 


Processes. 

PB91-223149/GAR 158,874 PC A03/MF A01 
EPA/600/D-91/145 

cree Woodstove Secondary Combustion State-of-the- 


PB91-223156/GAR 158,875 PC A03/MF A01 
EPA/600/D-91/146 
Natural Gas Reburning for NOx Control on a Cyclone-Fired 


oiler. 

PB91-223164/GAR 158,876 PC A03/MF A01 
EPA/600/D-91/147 

Comparability between Various Field ' Laboratory Wood- 

stove Emission Measurement Me 

PB91-223172/GAR 158, 877 PC A03/MF AQ01 
EPA/600/D-91/148 

Handbook on Control Technologies for Hazardous Air Pol- 


lutants: HAP Manual. 

PB91-223180/GAR 158,878 PC A03/MF A01 
EPA/600/D-91/149 

Hazardous Air Pollutants — (HAP-PRO): Automated 

HAP and VOC Control Technology Assessment Software. 

PB91-223198/GAR 158,879 PC A03/MF A01 
EPA/600/D-91/150 

Air Toxic Emissions from Iron Foundries. 

PB91-223206/GAR 158,880 PC A03/MF A01 
EPA/600/D-91/151 

—- for Estimating Methane Emissions from Under- 

= ind Coal Mines: Preliminary Findings. 

1B91-223214/GAR 158,881 PC A03/MF A01 

EPA/600/D-91/152 


Cunpeiaes of Sean ont Organic Fingerprints from 


Combustion of Oil and W 
PB91-223222/GAR 158,882 PC A03/MF A01 


EPA/600/D-91/153 
EPA’s Global Climate Change Program: Global Landfill 


Methane. 
PB91-223230/GAR 158,883 PC A03/MF A01 





Develop | Toxicity. 
159,599 PC A04/MF A01 





tal Programs for Haz- 


EPA/600/D-91/154 
Transient Suppression Packaging for Reduced Emissions 


from Rotary Kiln Incinerators. 
PB91-223248/GAR 158,884 PC A03/MF A01 


EPA/600/D-91/155 
Small-Chamber Determinations of the Emission Rates of 


Mercury from Latex Paints. 

PB91-223255/GAR 158,885 PC A02/MF A01 
EPA/600/D-91/156 

Initial Verification of the Environmental Prot 

Indoor Air Quality Model EXPOSURE Version 2. 

PB91-223263/GAR 158,886 PC A03/MF A01 
EPA/600/D-91/157 


Proceedings of Two Highway Vehicle Emissions Work- 


Ss. 
PB91-223271/GAR 158,887 PC A03/MF A01 
EPA/600/D-91/158 
Application of Pulse Combustion to Solid and Hazardous 


Waste Incineration. 

PB91-223289/GAR 158,888 PC A03/MF A01 
EPA/600/D-91/159 

Th di) Evaluation of Five Alternative Refrigerants 


in Vapour. -Compression Cycles. 
PB91-223297/GAR 158,796 PC A03/MF A01 


EPA/600/D-91/160 
pomemeny terf ‘Giardia lamblia’ by Free Chlorine: A Mathe- 


matical 
PB91-223305/GAR 159,554 PC A02/MF A01 


io esonmaetatdpe 
D 











lication, and Calibration of Models for 

Prodicke Water Quality in Distribution Systems. 

PB91-223313/GAR 159,064 PC ‘A03/MF AO1 
EPA/600/D-91/162 

EPA’s Research Program in Granular Activated Carbon. 

PB91-223321/GAR 159,065 PC A03/MF A01 
EPA/600/D-91/163 

Determination of C-t Values. 

PB91-223339/GAR 
EPA/600/D-91/164 

Physical and Morphological Measures of Waste Solidifica- 


tion Effectiveness. 
PB91-226340/GAR 159,003 PC A03/MF A01 
EPA/600/D-91/167 


Three-Dimensional Contaminant Distribution in an Office 


Space. 

PB91-226365/GAR 158,897 PC A0Q2/MF A01 
EPA/600/D-91/171 
Mitigating Radon in Two Four-Story Dormitories. 

PB91-226407/GAR 158,952 ry ‘A02/MF A01 
EPA/O00/0-01/ ra 


Moth 





159,066 PC A02/MF A01 


Emissions in the Plume of a 
ton Surface Coal Mine Using Open-Path FTIR Spectros- 


Pag - 226415/GAR 158,898 PC A03/MF A01 
EPA/600/D-91/174 
Summary of Joint DOD/EPA Research to Control VOCs 


and Toxic Emissions. 

PB91-226431/GAR 158,899 PC A02/MF A01 
EPA/600/D-91/180 

Climate oem on and Global a Emissions 

PB91-226480. ‘58,900 PC A03/MF A01 
EPA/600/D-91/182 


Atmospheric Formaldehyde and the Potential for Plant Ef- 


fects. 
PB91-226506/GAR 158,901 PC A03/MF A01 
EPA/600/D-91/184 
Sensitivity of the Regional Water Balance in the Columbia 
River Basin to Climate Variability: Application of a Spatially 
Distributed Water Balance Model. 
PB91-226522/GAR 159,878 PC A04/MF A01 


EPA/600/D-91/185 


Carbon Sequestration in Soils -~ Global Climatic C’ 
PB91-226530/GAR 159,096 PC A03/MF 01 


EPA/600/J-90/533 


MOUSE: A Computerized Uncertainty Analysis System. 
PB91-218966/GAR 158,993 PC A02/MF A01 


EPA/600/J-90/534 
Observations —- Destruction in Liquid Injection Incin- 


erators (Revi: 
PB91-223347/GAR 158,889 PC A03/MF A01 
EPA/600/J-91/139 
= eS Spectrometric Approach for 
somer- Environmental Monitoring of = 1700 
fo, and and Bromochioro-Dibenzo-p-Dioxin: 
PB91-218974/GAR 159,087 BC A03/MF A01 


EPA/600/J-91/140 


Effect of Residual Splenic Function and Folate Levels on 
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PB91-200378/GAR 158,349 PC A03/MF A01 


FHWA/HPR/NM-88-02 
Relationship between V/C Ratios and Accident Rates. 


157,842 PC A03/MF A01 


FNAL/C-91-128 


PB91-198309/GAR 
FHWA/HPR/VA-91/R1 


i Elements for Scenic 
PBST 196234/ 


Byways in 
158,347 eC AO3/M A01 
FHWA/IL/RC-001 


Se nee ae ee 


Seor 198572/GAR 160,739 PC A06/MF A02 
FHWA/IP-89/027 

User’s Manual for WSPRO: A Computer Model for Water 

Sutece Profile Computations. (Hydraulic Computer Program 


158,355 PC A09/MF A02 


160,676 PC A03/MF A01 


HY-7). 
PB91-218420/GAR 
FHWA/LA-87/208 
C ion of Ci 
ance of Asphaltic 
PB91-218586/GAR 
FHWA/MD-89/09 





158,357 PC AO5/MF A01 
, Design, Co 


Protot SWMIS. 
PB91 “Eee GAR 


FHWA/NJ-90/007 





and M g of a 
158,341 PC A09/MF A02 


oe on Breakaway Barricades, Wind and Crash T: 
1 198747/GAR” 158,348 PC A03/ME ‘A01 
FHWA/NY/RR-90/151 


Evaluation of a Culvert-End Safety Grate. 
PB91-198804/GAR 160,677 PC A03/MF A01 


FHWA/PA-87/031 + 79-15 
Sulphur Extended 
PB91-216036/GAR 

FHWA/PL-91/017 
Highway YY and Fees: How They Are Collected and 


Dis ied, 1 
PB91 200727 /GAR 160,722 PC A06/MF A02 
FHWA/RD-87/059 


158,351 PC A03/MF A01 


Load — Task pena Literature 


ene ak 1. _" adem Le poery 
lume Tal 
PB91-223685/GAR 58,959 A13/MF A03 


FHWA/RD-87/060 
bang 
Review. Volume 
PB91 323603/GAR 
FHWA/RD-87/061 
Variable Lem oy gt — Aneta Pan A. Literature 
Review. Volume 3. V: ae Behavior. 
PB91-223701 — 158, mr 00.361 A11/MF A03 
FHWA/RD-91/061 
Tests of a Full-Size and a Mini-Size Vehicle 


impact 
into a Breakaway Luminaire 
PB91-201 509/GAR 160,679 PC A04/MF A01 


FHWA/SA-90/017 


User’s Guide to Positive Guidance (3rd Edition). 
PB91-196865/GAR 160,675 PC AOS/MF A01 


FHWA/SA-91/002 


Load Fatigue. bay» A: og 
158,960 a BC a09/ ME A03 


Users ee Version 
58,956 pe ‘A11/MF A03 


COM624P Pr 

PB91-218552/GAR 
FHWA/SA-91/007 

Warning hen d Requirements at ee Grade 


A State and Local 
PC A06/MF A02 


with Active Traffic Control. 


Programs Report. 

PB91-218289/GAR 160,732 
FHWA/TX-90/ 1225-2F 

Guidelines for Planning, Designing and Operating Bus-Re- 


lated Street | 

PB91-198226/GAR 160,542 PC A04/MF A01 
FIPS PUB 100-1/GAR 

en -_ et ma teh Terminal E 

‘cuit-Termii 

with Packet-Switched chert, 

Two DTEs, by Dedicated Circuit. 

Standard. Subcat : Data fn ane 

FIPS PUB 100-1/' 158,613 PC A03 
FIPS PUB 160/GAR 

Ameri National Standard for C. Category: Software 


Standard. a Programming 1 
FIPS PUB 160/GAI 158,614 PC E15 


FIPS PUB 161/GAR 


Electronic Data Interchange (EDI). Category: Software 
Standard. Subcat : Electronic Data Inter 
FIPS PUB 161/GA\ PC A02 


158,61. 
FMPC/SUB-031 
Reproduction and growth in American robins at the Feed 
Materials ion Center. 
DE91014648/GAR 158,940 PC A03/MF A01 


FNAL/C-91/124 
Tests of 1.5 meter model 50mm SSC collider dipoles at 


Fermilab. 

DE91014149/GAR 160,436 PC A03/MF A01 
FNAL/C-91/126 

Magnetic performance of new Fermilab high gradient qua- 

DE91013197/GAR 160,302 PC A03/MF A01 


FNAL/C-91-128 
of Fermilab main ring quadrupoles. 
160,341 PC A03/MF A01 


OR-39 





Harmonic i 
DE91013673/GAR 


November 1, 1991 





NTIS ORDER/REPORT NUMBER INDEX 


FNAL/C-91-131 
Application of a new scheme for passing through transition 
energy to the Fermilab Main ~~, and Main Injector. 
DE91013675/GAR 160,343 PC A03/MF A01 
FNAL/C-91/135 


Fermilab linac upgrade side coupled cavity temperature 


control system. 

DE91013674/GAR 160,342 PC A03/MF A01 
FNAL/C-91/138-E 

Jet results from CDF. 

DE91014145/GAR 
FNAL/C-91/139 

Common mode noise on the main Tevatron bus and asso- 

ciated beam emittance growth. 

160,431 PC A03/MF A01 


160,435 PC A03/MF A01 


DE91014077/GAR 
FNAL/C-91/155 

Transitionless lattice for the Fermilab Main ee. 

DE91014838/GAR 160,472 A03/MF A01 
FNAL/C-91/156 

Modification of the horizontal dispersion in the Fermilab 


Main Ring with additional quadrupoles. 
DE91014837/GAR 160,471 PC A03/MF A01 


FNAL-TM-1723 
in development for the 50mm Superconducting Super 
it. 


Collider dipole cryosta‘ 

DE91013768/GAR 160,357 PC A03/MF A01 
FNAL-TM-1725 

—- of the multilayer insulation ae ~4 the Supercon- 

jlucting Super Collider 50mm dipole cryos' 

DE91013906/GAR 160,310 “PC A03/MF A01 
FNAL-TM-1739 

one design and analysis of the 2D cross-section of 


the SSC collider dipole magnet. 
DE91013870/GAR 160,388 PC A03/MF A01 


FOA-A-10020-1 il 





Planering (Perspect on Planning) 
159,745 PC AO5/MF A01 





Perspektiv pa 

PB91 "223082/GAR 
FOA-A-50010-5.4 

Lednings- och Informationssystem (LIS). Rapport fran ett 

AFCEA-Seminarium i Rom om Underraettelsetjaenst och 

—— Militaera System (AFCEA Rome Seminar, No- 


mber 1990). 

PB91-224170/GAR 159,753 PC A03/MF A01 
FOA-C-20833-2.6(2.7) 

Framkomlighet i Oevre Norrland froen Koerfoersoe! 

Tjaelad Myrmark (Vehicle Tests on Unfrozen Peatiand). 

PB91-224196/GAR 160,121 PC A03/MF A01 
FOA-C-20838-2.3 

Materialundersoekning foer Framstaelining av RSV-Liners 

a HIP (Investigation of New Materials for HIP-Produc- 


tion o' Charge Liners). 
PB91-224212/GAR 160,117 PC A03/MF A01 


FOA-C-20839-2.2 
Kort Introduktion till Teorin foer Moensterigenkaenning 
(Short Introduction to the Theory of Pattern R nition). 
PB91-224220/GAR 158,617 PC AO! ME A01 
FOA-C-20840-2.4 
Utmattningsegenskaper foer Al-Li-L ~¥ 2090. Del 2 
(Fatigue Properties for Al-Li-Alloy 2088 Pen 
PB91-224238/GAR 159,291 BE A03/MF A01 
FOA-C-20841-2.2 
Nagra Metoder foer Digital Demodulering av FM-Signaler 
(Some Methods for Digital-Data Demodulation of FM-Sig- 


nals). 

PB91-224246/GAR 158,638 PC A03/MF A01 
FOA-C-20842-2.7 

User’s Guide to CANTOR: A Data 1 System Based 

on the Relational Data Model. Version 1.2. 

PB91-224253/GAR 158,592 PC A06/MF A02 
FOA-C-30597-3.3 

Division of hyo and Seeker System (FOA 36) 


Annual Report 198 
PB91-224188/GAR 158,651 PC A03/MF A01 


FOA-C-30619-8.3,3.4 

Plan- och Aktionsstyrd Simulering av Flygfarkoster (Action 

Oriented Simulation of Airborne Vehicles! ym 

PB91-224204/GAR 159, 746° PC A03/MF A01 
FOA-C-60022-0.1 

Forskarkulturen vid FOA: Ett Jaemstaelidhetsprojekt (Orga- 

nizational Cultures at FOA: A Gender Research Project on 

Equality between Men and Women). 

PBO1-224162/GAR 157,739 PC A06/MF A02 
FOP-7-91 

World Oilseed Situation and Outlook, July 1991. 

PB91-225615/GAR 157,845 PC AOS/MF A01 
FPL-RP-501 

Thermal Degradation of Fire-Retardant-Treated Plywood: 

Development and Evaluation of a Test Protocol. 

PB91-225599/GAR 159,312 PC A03/MF A01 
FT-6-91 

World Tobacco Situation, June 1991. 

PB91-224352/GAR 157,838 PC A04/MF A01 
FTD-ID(RS)T-0162-90 

——- on New Models of Sensors. Lecture Number 9. Bi- 


log a slation. 
AD-A237 264/7/GAR 159,600 PC A03/MF A01 
FTD-ID(RS)T-0470-91 


Method of Obtaining Current-Conducting Polymeric Materi- 
als--Transiation. 


OR-40 


loersoek pa 


VOL. 91, No. 21 


AD-A237 174/8/GAR 

FTD-IO(RS)T-0633-00 
| Aviation (Selected Articles)--Translations. 

AD-A237 175/5/GAR° 157,807 PC A04/MF A01 
FTD-ID(RS)T-0565-90 

Haare ot Design of the Hydraulic System of Three- 

= eno Cartridge Valve Blocks (Selected Articles)-- 

translation. 


AD-A237 177/1/GAR 159,186 PC A03/MF A01 
FTD-ID(RS)T-0647-90 

Generalized Simplified Analytic Solution of Optimum Cycle 

Parameters for Land and Aircraft Gas Turbine Engines and 


its Applications--Translation. 
AD-A237 414/8/GAR 158,386 PC A03/MF A01 


FTD-ID(RS)T-0691-90 
International Aviation (Selected Articles)--Translation. 
AD-A237 232/4/GAR 159,665 PC A03/MF A01 
FTD-ID(RS)T-0720-90 
Experimental Study of Gas Kinetics of a Fast-Axial Flow Kil- 
owatt CO2 Laser--Translation. 
AD-A237 178/9/GAR 160,160 PC A03/MF A01 


FTD-ID(RS)T-0810-90 


on in Level of 5-HT Contained in Peripheral Blood of 
Work ae See to Microwave and High-Frequency Radi- 


ation--Translatior 

AD-A237 197/9/GAR 159,557 PC A03/MF A01 
FTD-ID(RS)T-0811-90 

Chineso Physics Lasers 

AD-A237 263/9/GAR 
FTD-ID(RS)T-1058-90 


—— Metallurgy Technology (Selected Articles)--Transla- 


AD-A297 176/3/GAR 159,265 PC A03/MF A01 
FTD-ID(RS)T-1081-90 
Description of Invention for the Inventor's Certificate: 


yew Paste. 
158,703 Not available NTIS 


158,319 PC A02/MF A01 





onans Articles)--Translation. 
163 PC AOS/MF A01 


A237 218/32 
omalamesiee 
Status and Development Trends in Missile Warheads (Con- 
ventional Powder Charge) (Last Part of Article). 
AD-A237 196/1/GAR 159,833 PC A03/MF A01 
FTD-ID(RS)T-1104-90 
New Technique of Machining High Precision Mirror Surface 


Press Roller. 
AD-A237 195/3/GAR 160,162 PC A02/MF A01 
FTD-ID(RS)T-1135-90 


Development of Low-Threshold Value, High-Power Semi- 


conductor Laser--Translation. 
AD- A237 183/9/GAR 160,161 PC A02/MF A01 
FTUAM-EP--90-03 
ark physics in ep collisions at LEP+ LHC. 
TI Bol TODS GAR 160,526 PC E09 
FTUAM-EP--90-04 


Gluon extraction from charm and bottom production at 


LEP/LHC. 
TIB/B91-01024/GAR 160,525 PC E09 
FTZ-Fl--452-TB-67 
Optische Fernfeldmessungen extrem grosser Dynamik zur 
Beurteilung der ee a Einmodenfaser- 
steckern. (Optical far-field y high 
— to —- the roughness o front faces of 


fiber connectors). 
158,683 PC E09 





single-mode 

TIB/A91-00943/GAR 
GA-A-20539 

ee of fast waves - the collective scattering of 


icrowaves in fusion plasm 
DE91014759/GAR 160,211 PC A03/MF A01 
GAO/NSIAD-91-15 


Defense Management: Efforts to Streamline Acquisition 


Management Structure. 
AD-A237 346/2/GAR 159,683 PC A03/MF A01 
GAO/NSIAD-91-185 


ges of Scientists and Engineers Due to Retirements 


Shorta 
Unlikely in the 1 \ 

N91-25899/6/GAR 157,733 PC A03/MF A01 
GAO/NSIAD-91-244 


Operation Desert Shield/Storm: Use of Navy and Marine 


Corps Reserves. 
AD-A237 347/0/GAR 159,782 PC A02/MF A01 
GC87(3)-2 
Census of Governments (1987). bare 3, Public Employ- 
ment. Number 2, Ci of Li 
PB91-214551 1GAR 
GC87(3)-4 
Census of Governments (1987). 
ment. Number 4, Government 
PB91-219790/GAR 


GDLS-VJ-89-04057-2094 
Declan, Development and Fabrication of M1A1 Composite 


Ri 
160,120 PC A04/MF A01 





Public E 
157,741 PC A17/MF A03 


Volume 3. Public Employ- 
sts for Employee Benefits. 
157,742 A03/MF A01 


heels. 
AD-A237 611/9/GAR 
GKSS--90/E/40 
GSC method for constructing the entropy solution of hyper- 
ns. 


bolic conservation laws and applicatio! 
TIB/B91-01017/GAR 160,158 PC E09 


GL-TR-90-0176 


Electric Potential Patterns Deduced for the SUNDIAL 
Period of September 23-26, 1986. 


AD-A237 236/5 
GL-TR-90-0315 
Description of the 4 eel High-Altitude Atmospheric Radi- 
SHARC). 


ation 
AD-A237 089/8/GAR 158,043 PC A07/MF A02 
GL-TR-90-0349 
Effects of Solar Heating by Aerosols and Trace Gases on 
the Temperature Structure Constant. 
AD-A237 675/4/GAR 158,047 PC A03/MF A01 


GL-4841 


Millimeter-Wave Characterization of GaAs Devices and IC’s. 
AD-A237 843/8/GAR 158,690 PC A03/MF A01 


GMD-530 


Implementation of Lazy —— The JUMP Machine. 
PB91-224550/GAR ‘58,597 PC A04/MF A01 


GMD-531 
—. for Transforming LOTOS Specifications for Imple- 


itatio 
PB91-224261/GAR 158,593 PC A04/MF A01 

GMD-532 
ey of Formal Description Techniques for Test 


S| 
PB91 1224979/GAR 158,594 PC A07/MF A02 
GMD-533 


What's Eliza Doing in the Chinese Room. Incoherent Hyper- 
documents and How to Avoid Them. 
PB91-224287/GAR 158,595 PC A03/MF A01 


GMD-540 
Eareeee with Evaluation Methods for Human-Computer- 


Interact 
PB91 224295/GAR 158,596 PC A03/MF A01 
GRI-90/0290 


Saas of the Mehra Process(sm) for Nitrogen Rejec- 

tion to iogenic Process for Nitrogen Rejection from 

Subquaty Natural Gas. Topical Report, June 1990-April 

PBO1-222067/GAR 158,785 PC A05/MF A01 
GRI-90/0327 


Ceramic Single Ended Recuperative a a (Phase 
1). Final Report, November 1986-December 1 
PB91-222554/GAR 159,195 PC A At4/ME A03 


GRI-91/0043 
Find-Rate Methodology and Resource Base Estimates of 
the Hydrocarbon Supply Model (1990 Update). Topical 
Report. 
PB91-222083/GAR 159,908 PC A10/MF A03 
GRI-91/0100 


Design of Integrated Gas Distribution/Communication Net- 
Mey. for the Automated Home. Final Report, January 1988- 


1991. 
P801-222109/ GAR 158,151 PC A09/MF A02 
GRI-91/0121 


Optical Diagnostics Development for Trace Species Detec- 

tion: Infrared Degenerate Four-Wave Mixing. Annual 
Report, December 1989-November 1990. 

PB91-222141/GAR 158,373 PC A03/MF A01 


GRI-91/0128 


Stratigraphy and Depositional Systems of the Frontier For- 
mation and Their Controls on Reservoir Development, 
Moxa Arch, Southwest Wyoming. Topical Report, April 


1989-March 1991. 

PB91-222075/GAR 159,907 PC A04/MF A01 
GRI-91/0133 

Workshop on NOx Formation in Natural Gas Flames: Cha- 

teau d’Esclimont, St-Symphorien-le-Chateau. Topical 

Report, July 18-20, 4 

PB91-222117/GAR 158,750 PC A03/MF AC1 
GRI-91/0134 

Laser Probes of Natural Gas Ignition Chemistry. Annual 


Report, January-December 1990. 
PB91-222125/GAR 158,786 PC A03/MF A01 
GRI-91/0135 


Wettability and Productivity Characterization of Low Perme- 
— Gas Formations. Annual Report, January 1990-Janu- 


991 
P01-222562/GAR 159,909 PC A09/MF A02 
GRI-91/0170 
Advanced Gas Prime Mover Concepts. Final Report, March 


1987-August 1990. 
PB91-222091/GAR 158,397 PC A06/MF A02 
GRI-91/0171 


Liquid Desiccant Mayor anag A Development. Phase 2. Final 
Ri 989. 


eport, October-December 1989. 
PB91-222133/GAR 158,795 PC A03/MF A01 
GRI-91/0179 


Projected Total Energy and Natural Gas Demand in the In- 
trial 


dustrial Sector 
PBON- 222547/GAR 158,745 PC A09/MF A02 
GRS-F--185 

Berichte tong yor Bundesminister fuer Forschung und 
Technol rhaben auf dem 
Gebiet d= “Reaktorsicherheit. Berichtszeitraum: 1. Januar - 
30. Juni 1990. (Reports on research programs in the field 
of reactor safety sponsored by the Federal Ministry for Re- 
search and Technology. Reported period: January 1 to 


June 
160,018 PC E19 


157,988 Not available NTIS 





30, 1990). 
TIB/B91-00976/GAR 





NTIS ORDER/REPORT NUMBER INDEX 


GSF--7/90 
Forschungs- und + geome ene zum Aufbau eines 
mobilen Messstandes zur akterisierung von Umwel- 
taerosolen. (Research and development work on the con- 
struction of a mobile measuring unit for the characterization 
of environmental aerosols). 
TIB/B91-01038/GAR 
GSI--91-06 
beta + ) een a neutronenarmen 
Kernen in der Naehe von —_ und (146) Gd. ( beta (+ 
) end-point measurements of neutron-deficient nuclei in the 
neighbourhood of (100) Sn oe (146) Gd). 
TIB/B91-01037/GAR 
GSI--91-14(PREP) 
pa eng of the abrasion-ablation model for the de- 
scription of the nuclear fragmentation reaction. 
TIB/B91-00990/GAR 160,518 PC E09 
GSI--91-17(PREP) 
Emission temperatures in (40) hd (197) Au reactions in 
the limiting fragmentation regime. 
TIB/B91-01028/GAR 
GSO-TR-91-3 
Inverted Echo Sounder Data on Report. 
AD-A237 576/4/GAR 160,088 PC A08/MF A02 
H-170-88-54 
American Housing Survey for the Oklahoma City Metropoli- 


tan Area in 1988. Current ne Reports. 
PB91-214338/GAR 60,735 PC A10/MF A03 


H-170-88-56 


American Housing Survey for the Providence-Pawtucket- 
Warwick Metropolitan Area in 1988. Current Housing Re- 


ports. 

PB91-214601/GAR 160,736 PC A12/MF A03 
H-1616 

Simulation Study of Turbofan Engine Deterioration Estima- 

tion Using Kalman Filtering Techniques. 

N91-25147/0/GAR 158,391 PC A03/MF A01 
H-1694 

Combined 2 Comarentiee and Shear hype Analysis of Hy- 

personic Aircraft Structural Sandwich P: 

N91-25422/7/GA R 157.815 PC A03/MF A01 
HAN-58123 


Effects of tube power and exposure on rupture rates of 8 
in. metal at C Reactor. 
160,001 PC A02/MF A01 


158,907 PCE14 


160,534 PCE14 


160,529 PC E09 


DE91013470/GAR 
HCA-1-87-MAH 
cone Physicians on the Workload Management Sys- 


tems for Nursing. 
AD-A237 860/2/GAR 159,116 PC A07/MF A02 
HCA-1-90 
Study to Identify the Determinants of Patient Satisfaction at 
Martin Army Community Hospital Using Quantitative and 


Qualitative Me 
pov 380/1/GAR 159,822 PC A06/MF A02 
keting Program: Tripler Army Medical Center, Hawaii. 
pDAear 774/5/GAR 159,112 PC A07/MF A02 
HCA-2-87 
Study to Develop a Functional User’s Model for the Re- 
placement of Patient Furnishings on Nursing Wards at 
Walter Reed Army Medical Center. 
AD-A237 374/4/GAR 159,129 PC A06/MF A02 
HCA-79-89 
Study to Determine the Most Resource Efficient Method to 
Provide Initial Treatment of Adult Nonurgent Patients Who 
Access Darnall Army Community Hospital via the Emergen- 


cy Room. 

AD-A237 777/8/GAR 159,113 PC A06/MF A02 
HDL-SR-91-1 

User’s Manual for DIODE. 

AD-A237 190/4/GAR 
HEHF-54-90 

United States Transuranium and Uranium Registries. 

Annual report, October 1, 1989-September 30, 1990. 

DE91014834/GAR 159,565 PC A03/MF A01 
HIFAN-487 

Induction linac injector for scaled Pan oy 

DE91014622/GAR 60,459 PC A03/MF A01 
HIFAN-488 

Longitudinal instability in HIF beams. 

DE91014624/GAR 160,461 PC A03/MF A01 
HIFAN-489 

Drift comp ion experiments on MBE-4 and related emit- 

ni 


tance growth phenome 
DE91014623/GAR 160,460 PC A03/MF A01 
HQ91-015 
Rule Groupings: A Software Engineering Approach Towards 
Verification of 


Expert Systems. 
N91-25625/5/GAR 158,519 PC A06/MF A02 
HS256C-1045-0061-APP 
High Resolution Microwave ‘ometer Sounder (HIMSS) 
prey oy Program. Appendix: TRMM Study (An Instru- 
lor NASA’ '$ Tropical Rainfall Measuring Mission). 
NS1-25848/9/GAR 158,041 A06/MF A02 
HSRC-A125 


Effectiveness of Rear-Seat Lap-Belts in Crash Injury Re- 


PB91-223487/GAR 160,713 PC A03/MF A0O1 
HSRC-A129 
Experience with Belt Laws in the United States, 1985-1986. 


160,227 PC A04/MF A01 





PB91-223586/GAR 
HSRC-A138 

Changes in Death and Injury Associated with Safety Belt 

Laws, 1985-1987. 

PB91-223537/GAR 160,716 PC AOS/MF A01 
HSRC-A139 

Assessment of the — Safety Effects of Raising the 


Drinking Age in — Carolina. 

PB91-223503/GAR 160,714 PC A03/MF A01 
HSRC-A140 

Feasibility Study Using Driver Licensing to Promote Liter- 

acy. 

PBO1 -218602/GAR 158,069 PC A04/MF A01 
HSRC-A142 

Project Report for GHSP Project: Increased Seat Belt Use 


through Police Actions 
PB91-218503/GAR 160,699 PC A03/MF A01 
HSRC-PR138 


Guide are Establishing a Car Safety Seat Rental Program 


(Revi 

PB91-223560/GAR 160,718 PC A06/MF A02 
HSRC-PR139 

Comparisons of NCAP Crash Tests Results with Driver 


Injury Rates in Highway Crashes. 
PEO! 160,696 PC A03/MF A01 


160,720 PC A04/MF A01 


1-218453/GAR 
HSRC-PR140 
er Safety Aspects of the Use of Larger Trucks on 


orth Carolina — 
PeOT-21ee7o/GA 160,697 PC AO5/MF A01 
HSRC-PR142 


Seat Belt Incentive ta, An Extension to Three North 


Carolina High Schoo! 
PB91-218545/GAR 160,701 PC A03/MF A01 
HSRC-PR149 


a by aw oo Accident Data from Ten North Carolina 


Rooms. 
Pest, B18269) GAR 160,693 PC A04/MF A01 
HSRC-PR156 
Guide to Conducting a Safety os Installation Clinic. 
PB91-218248/GAR 60,691 PC A04/MF A01 
HSRC-PR157 
ps may Mone agp An Examination of any eet 


Room Reports and Comparison with Police Accident D 
PB91-218677/GAR 160, 705° “pc ‘A03/MF 1 aot 
HSRC-PR158 


North Carolina’s Occupant Restraint Law: A Three Year 


Evaluation. 

PB91-223594/GAR 160,721 PC A04/MF AO1 
HSRC-PR159 

Large Truck Safety in North Carolina. Phase 1. Final 

Ri 


eport. 
PB91-218537/GAR 160,700 PC A04/MF A01 
HSRC-PR164 
Comprehensive —— for Increasing Use of Safety Seats 
and Seat Belts for Children and Young Adults. 
PB91-218495/GAR 160,698 PC A04/MF A01 
HSRC-PR165 


at ie Truck Safety in North Carolina. The Identification of 
lem Locations on the Designated Route System. 


Phase 2. Final R 
PB91-218610/GAR PC A03/MF A01 
HSRC-PR169 
Com baryon Program for Increasing Use of Safety Seats 
it Belts for Children and Young Adults. 
PBet -218271/GAR 160, PC A04/MF A01 


HSRC-PR170 
po may of a Bicycle Safety Education Curriculum for Ele- 


mentary School - Children. 
PB91-218651/GA\ 160,704 PC A04/MF A01 
HSRC-PR171 


Rural Community hr Belt Project. 
PB91-218594/GAR 160,702 


HSRC-PR172 
Evaluation of Non-Sanction Community Seat Belt Law En- 


forcement Programs. 
PB91-223453/GAR 160,710 PC A04/MF A01 
HSRC-PR178 


Developing Local Resources for the Safe Transportation of 
the El Driver. 
160,711 PC A04/MF A01 


160,703 


PC A04/MF A01 


iderly 
PB91-223461/GAR 

HSRC-TR72 
Relationship of Seat Belt Law Enforcement to Level of Belt 


ise. 
PB91-223578/GAR 160,719 PC A03/MF A01 
HSRC-TR75 
Analysis of Occupant Restraint Issues from State Accident 
D 


ata. 
PB91-223479/GAR 160,712 PC A11/MF A03 
HUTP--90/A068 


Polarization effects in heavy Lambda decays. 
TIB/B91-01021/GAR 160,522 PC E09 


bare en 


project specification letter No. 11: lodine treatmen 
DEoto18471/0AR 160,025 PC A03/MF A01 


HW-32004 


Effects of tube power and exposure on rupture rates of 8 
in. metal at C Reactor. 


INIS-MF--12191 


DE91013470/GAR 
|ABG-B-TF--2582 
Die Leistungsfaehigkeit der Neutronenradiographie in der 
zerstoerungsfreien aiueuiet a ee 
Sree ase 

7iB/A91-00991/GAR 
ICASE-IR-17 


Manual for PART! Runtime Primitives. Revision 
AD-A237 262/1/GAR 158,489 PC AGA/MF A01 


ICASE-91-3 


Parallel ees Algorithm for MIMD Architectures. 

AD-A237 743/0/ 158,502 PC A03/MF A01 
ICASE-91-41 

Somes Di ional U 


ABAD? f 201/9/GAR 
ICMA-91-163 


160,001 PC A02/MF A01 





159,146 PC E17 





d Multigrid for the Euler 
160,129 PC A03/MF A01 


ae for Bifurcation Problems with Sym- 


metries on the i‘ 

AD-A237 146/6/GAR 159,314 PC A03/MF A01 
ICOMP-91-8 

Microfracture in High Temperature Metal Matrix Crossply 


Laminates. 
N91-25198/3/GAR 159,228 PC A03/MF A01 


sessment. 

AD-A237 258/9/GAR 
IDA/HQ-91-37919 

Real-Time Ada Design Methodologies and Their Impact on 

AD-A237 259/7/GAR 158,488 PC A03/MF A01 
IDA-P-2488 

Real-Time Ada Design Methodologies and Their impact on 

Performance. 

AD-A237 259/7/GAR 158,488 PC A03/MF A01 
IDA-P-2498 

Digital SPC Switching Technology--Foreign Technology As- 

AD-A237 258/9/GAR 158,414 PC A04/MF A01 
IEA/CR-91/11/GAR 


158,414 PC A04/MF A01 


M of By-Products from IGCC Power Genera’ 
IEA/CR-91/11/GAR 158,749 ocs 102.00 


IEACR/38 


M. of By-Products from IGCC Power G 
IEA/CR-91/11/GAR 158,749 oc3102.00 
IFE/KR/E-91/001 


of titanium alloys. Corrosion and galvanic com- 
tibility. 
BE91793187/GAR 160,105 PC A04/MF A01 
IFE/KR/F-86/019 
Evaluation of 
steel drums in SFR. 
DE91793126/GAR 
IFSR-410-REV 
Point vortex description of drift wave vortices: Dynamics 
transport. Revised. 
DE91014363/GAR 160,205 PC A03/MF A01 
IFSR-484 
Stability of annular equilibrium of energetic large orbit ion 
beam. 
DE91014365/GAR 160,206 PC A04/MF A01 
IFSR-490 
pene “state dynamo and current drive in a nonuniform 


Beo1014065/GAR 160,212 PC A03/MF A01 
IFSR-494 

Transport profiles induced by radially localized modes in to- 

kamak. 

DE91014366/GAR 160,207 PC A03/MF A01 
IFSR-495 

Exact solutions for a system of nonlinear plasma fluid equa- 

tions. 

DE91014367/GAR 160,208 PC A03/MF A01 
IFSR-496 


production from CO2 corrosion of 
159,240 PC A04/MF A01 


Nonlinear dynamics of the a standard 
DE91014368/GAR 60,209 PC Ao3/MF A01 
IL/ENR/BE-87/02 (91) 


Iinois State Buildings Energy Expense Study FY90 and 

Projected FY91-93. 

PB91-218354/GAR 160,538 PC A03/MF A01 
ILR-MITT.—236(1990) 

Bewegui ichungen und Stabilitaetsanalyse 

zweifluegliger Windturbinen f 

-Mast. (Equations of motion and stabil 

blade and two-blade wind turbines with FE-modelled tower 


158,807 PC E09 


or ). 
Tid B81-01046/GAR 
pap sesh ag vont 
INAR SPACEPORT - Raumflughafen auf dem Mond. 


(LUNAR SPACEPORT - spaceport at the moon 
TIB/B91-00954/GAR 


INIS-MF--12191 


Kristallstruktur von USe sub 2 , UTe sub 2 , ThOTe und Er 
sub 2 Se sub 3 - ein Beitrag zur K Kristallchemie der Selten- 


OR-41 


"700,001 PC E09 


November 1, 1991 
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erd- und Actinidenchalkogenide. (Crystal structures of USe 
sub 2 , UTe sub 2 , ThOTe, and Er sub 2 Se sub 3 - a con- 
tribution to to the crystal chemis 


. ‘try of rare earth and actinide 
TiB/801-01030/GAR 160,281 PC E17 
INIS-MF--12192 


Die Berechnung der mechanischen V ie yo 

den eines Hi (Calculation of 

chanical phenomena n the cote botom of « HTGF-pe re 

TIB/B91-01040/GAR 160,021 PC E14 
INIS-MF—12193 








der Lanthanide unter a und mue 
| dey icht. bang we lanthanide sys- 
eee 
INSRP-89-04-VOL.2-APP 
Power System Subpanel Report for Galileo. Volume 2, Ap- 


91013478/GAR 160,628 PC A18/MF A04 

INSRP-90-01-VOL.1 

Safety Evaluation Report for Ulysses. 

DE91013473/GAR 160,626 PC A06/MF A02 
INSRP-90-01-VOL.2 

Safety Evaluation Report for 

DE91013475/GAR 
IPC-TR-91-002 

Performance measurement of a parallel i /output 

system for the Intel iPSC/2 hypercube. ‘iG 

DE91014219/GAR 158,474 PC A03/MF AO1 
IPC-TR-91-06 


Ulysses. 
160,627 PC A06/MF A02 


Introduction to the ADAMS — + 
DE91014344/GAR 


IPPCZ-299 


Hard X ray Studies on the 
N91-25855/8/GAR 


IPPCZ-300 

Papeeodn of ore Fluctuations by Lower Hybrid Cur- 

on the ‘okamak. ad 

Not-25884/1 1/GAR 160,223 PC A03/MF A01 
IPPCZ-301 

Simulation of Electron and lon Bipolar Flow in High Current 

Diode with vy Insulation. 

N91-25852/5/GAR 160,221 PC A03/MF A01 
IPPCZ-302 

D.C. - Arc Plasma Generator for Nonequilibrium Plasmache- 

mical Processes. 

N91-25853/3/GAR 160,222 PC A03/MF A01 
IPPCZ-303 

a aan Grill Response to Ponderomotive Effects as 

N91 885 /7/GAR 160,220 PC A03/MF A01 
(QI-F-89-1130 


R08 / MF A01 


Castor Tokamak. 


160,224 PC A03/MF AO1 


Combined Holographic Infrared Inspection In: 
AD-A237 330/6/GAR 159,175 PC A AOA/ME AC A01 


IRIA-213380-1-T 
Investigation of Techniq 
RBA237 141/7/GAR 

IRS/DF/MT-91/003 


IRS Ti ee oe File Mi 
PB91 508028/GAR _— 


IS-T-1560 





for A diting S Tar- 


158,641 PC A03/MF A01 


158,180 CP TO9 


of deformation proc- 
composites produced 


electrical conductivity 
Ssood Guiony **/oFe metal matrix 


by powder metallurgy/techniques. 
DE91013658/GAR 159,223 PC A08/MF A02 


ISBN-0-19-520868-4 
World Development Report 1991: The Chailenge of Devel- 
PBat -222406/GAR 158,189 MF A03 

go enaps 
Service Vehicle Lighti ved Traffic Control Systems for 


Short-Term and i 
160,742 PC A04/MF A01 


ree Concrete from 
PB91-217299/GAR 
ISBN-0-309-04919-9 


158,352 PC A04/MF A01 


Fabrics in Asphalt Overiays and Pavement Maintenance. 
PB91-215871/GAR 158,350 PC A03/MF A01 


ISBN-0-662-18863-2 

Satellites Harming Other Satellites. 

PB91-224022/GAR 160,639 PC A04/MF A01 
ISBN-0-8213-1608-7 

Environment and Development in Africa: Selected Case 

PB91-222398/GAR 158,188 MF A02 
ISBN-0-8213-1751-2 


Economics of Project Analysis: A Practitioner's Guide. 
PB91-222455/GAR “ 158,193 MF A03 


ISBN-0-8213-1778-4 


ing Inflation in Socialist Economies in Transition. 
PB91- /GAR 158,186 MF AOS 


ISBN-0-8213-1780-6 
Vocational and Technical Education and Training. 


OR-42 VOL. 91, No. 21 


PB91-222323/GAR 
ISBN-0-8213-1793-8 

International Competitiveness: Interaction of the Public and 

the Private Sectors. Collected Papers from an EDI Policy 

— Held in Seoul, Republic of Korea on April 18-21, 

PB91-222414/GAR 158,190 MF AQ2 
ISBN-0-8213-1796-2 

oat sur le voces yo Poa + ia le —- 1991: ~ 

Sasege npc. es eee 08 

PB91-222380/GAR 158,187 MF A03 
ISBN-0-8213-1808-X 


Nepal: Poverty and Incomes. 
PB91-222489/GAR 


ISBN-0-8213-1812-8 
Ecuador: Public Sector Reforms for Growth in the Era of 


Deciinii 
158,194 MF A03 


158,082 MF A01 


158,195 MF A03 


ing Oil 
PB91-222471/GAR 
Ecuador: Reformas del Sector Publico 
miento en una Epoca de Decreciente 
(Ecuador: Public Sector Reforms for Growth in the Era of 


Declining Oil 4 
PB91-222745/GAR 158,197 MF A03 
ISBN-0-8213-1820-9 


New Fiscal Federalism in Brazil. 
PB91-222422/GAR 


ISBN-0-8213-1821-7 
Outlook for Fertilizer Demand, Supply, and Trade, 1988/89- 


1993/94. 

PB91-222448/GAR 157,848 MF A02 
ISBN-0-8213-1822-5 

Small Enterprises under Adjustment in Ghana. 

PB91-222356/GAR 158,185 MF A01 
ISBN-0-8213-1823-3 

Gender Differences in Household Resource Allocations. 

PB91-222349/GAR 158,100 MF A01 
ISBN-0-8213-1826-8 


Emerging Stock Markets Factbook, 1991. 
PB91 922331 /GAR 


ISBN-0-8213-1 827-6 


Czechoslovakia: Transition to a Market Economy. 
PB91 "222737/GAR 158,196 


ota at og 


lousing Reform in Socialist Economies. 
Peat -222430/GAR 


ISBN-0-8213-1838-1 


Global Economic Prospects and the Developing Countries. 
PB91-222729/GAR 158,205 ME At A01 


ISBN-0-8213-1882-9 


—— and Regional poop J and Demand Balances for Ni- 
in, Phosphate, otash, 1989/90-1995/96. 
Peet -222372/GAR 


157,847 MF A01 
ISBN-0-8406-0260-X 


Eye Conditions and Related Need for Medical Care among 
Persons 1-74 Years of Age: United States, 1971-72. 
PB91-223412/GAR 159,416 PC A05/MF A01 


ISBN-0-8406-0442-4 
Detailed Diag and P 
c Survey, 1988. 
PB91-219923/GAR 

ISBN 0-945920-62-8 
a recovery at drill pad U19ay, Nye 


Beaioiase. 4524/GAR 158,063 PC A06/MF A02 
ISBN 0-945920-63-6 
Data recovery at oman istoric localities at — Pahute 


Mesa, Nye Cou ada. Technical report Ni 
be91014823/GAN 158,062 PC A03/MF A01 
ISBN-0-9624121-3-9 


— Food Trade and U.S. Sy riculture, 1960-1989. Chang- 
the Rules of Trade (Tenth — Edition). 
P 91-215988/GAR 57,835 PC A06/MF A02 


ISBN 3-89100-018-9 
Navigation experiment NAVEX on Spacelab mission D1. 


Final report. 
TIB/B91-00947/GAR 160,610 PCE14 
ISBN 3-89205-072-4 


Umweltwirkungsanalyse von Energiesystemen: yo a 
Emissions-Modell a Lange A natceng 

icht. (Environmental a el 
Total emission model of integrated aed "G MIS). Final 


ay 
TIB/B91-00975/GAR 158,905 PC E19 
pyrene 
Guidelines for the Control of Environmental Pollution 

in U in Areas of Developing Countries. 

PB91-224030/GAR 159,093 PC A08/MF A02 
ISBN 82-411-0217-8 

Lette . (Light hydrocarbons). 

DE91793095/GAR 158,781 PC A04/MF A01 
ISBN 82-411-0242-9 

Sammenligning av metoder for vurdering av tiltak mot mil- 

joerisiko. 5 ctanahee for indre Oslofjord. ( 

of Lamang for evaluating measures inst adleg or water 


158,191 MF A02 


158,204 MF A03 
MF A02 


158,192 MF A01 





» National Hospital Dis- 
159,137 PC A11/MF A03 


ISBN 82-425-0063-0 


Vurdering av SO2-utslipp fra seks av Elkem-verkene. (Eval- 
uation of SO2 from six Elkem works). 
DE9+793093/GAR 158,852 PC A04/MF A01 


—— 82-577-1792-4 


eversibility of acidification. Soils and surface waters. 
5E91793100/GAR 158,853 PC A04/MF A01 


ISBN 82-594-0156-8 
Optimal produksjonsplanlegging i store kraftsystem ved 
hjelp av dekomposisjon. (Optimal production planning in 
major power systems by means of decomposition). 
DE91793190/GAR 158,720 PC A07/MF A02 
ISBN 82-594-0159-2 


Modelidokumentasjon EFI-Energi. Versjon 2.3. (Model doc- 
umentation EFI-Energi. Version 2.3). 
DE91793092/GAR 158,741 PC A04/MF A01 


ISBN 82-594-0173-8 
Belastningskurver for bygg med forskjellige oppvarmii 
sysiomor” (Load curves for buildings with different nesting 
BE91799094/GAR 
"aa sages 


158,742 PC A06/MF A02 





/ doer i Europa. FoU- 

a 9 tredringsbohov ee ‘as an ener nation/energy 

— in Europe. ‘Needs for research, elopment and 

D 91793189/GAR 158,816 PC A04/MF A01 
ISBN-62-595-5667-7 

Reassessment of Structures: Report 0.2: Fundamental Con- 


siderations. 
PB91-225425/GAR 160,109 PC E05/MF E05 
ISBN 82-595-5696-0 


Plan for ROV90. (Plan 1990 for ROV90). 
DE91793091/GAR 160,075 PC A03/MF A01 


ISBN-82-595-5899-8 
Laboratory Simulation of the Ocean Currents of the Barents 


Sea during 1979-1984 
PB91-223081/GAR 160,064 PC E06/MF E06 
ISBN-82-595-5932-3 


Estimation of the oe Levels in an Image. 
PB91-225367/GAR 159,417 PC E05/MF E05 


pyre eantieie: 


Improvement of Images by ate Statistical Methods. 
PB91-225375/GAR - 58,618 PC E06/MF E06 


ISBN-82-595-5953-6 


3D Turbulent Flow Simulation in Hydraulic Machinery. 
PB91-225409/GAR 160,148 PC E05/MF E05 


ISBN-82-595-5956-0 
State Space Model Formulation of Turbine Regulation Sys- 


tems. 

PB91-225417/GAR 158,722 PC E05/MF E05 
ISBN-82-595-6 165-4 

Transfer of Environmental Data from the SPERRY/UNIVAC 


Computer at RUNIT. 

PB91-223099/GAR 160,096 PC E06/MF E06 
ISBN-82-595-6234-0 

Switching Characteristics of Directional Couplers with a 


ongitudinal Electrode Gi 
PB91-225441/GAR 158,681 PC E05/MF E05 
ISBN-82-595-6331-2 
Characteristics of the Cell Stream from a General Source 
and Its Coulouring in a FIFO Buffer. 
PB91-225458/GAR 158,428 PC E06/MF E06 


ISBN-82-595-6332-0 


Excess Process Policing in B- - Networks. 
PB91-225466/GAR 58,429 PC E05/MF E0S 


ISBN-82-595-6333-9 
End-to-End Traffic in ATM Networks; Network Chain Simu- 


lator. 

PB91-225474/GAR 158,430 PC E05/MF E05 
ISBN 82-7017-105-0 

Properties of titanium alloys. Corrosion and galvanic com- 


B91 7%3187/GAR 160,105 PC A04/MF A01 
ISBN 82-7257-302-4 


Oljedirektoratet - Aarsberetning 1989. hy he Norwegian Pe- 
troleum Directorate - Annual report 198 
DE91793097/GAR 158, 62 PC A07/MF A02 


ISBN 87-550-1702-9 
Systems Analysis Department. 


1990. 

DE91792965/GAR 
ISBN 87-7760-001-0 

Behovsanalyse, gasmotorer i Danmark. Energi ~ 2000. 

(Analysis of demand, gas engines in Denmark. Energy plan 

DE31798532/GAR 158,783 PC A06/MF A02 
ISBN 87-983073-2-0 

Energi- og miljoeoversigt. (Review of energy and the envi- 

ronment). 

DE91798499/GAR 158,748 PC A05/MF A01 
ISBN-90-370-0049-5 

Survey on the Mechanisms and Mechanics of Toughning in 


Annual progress report 
158,747 PC A04/MF A01 





ra measures for the ini 
E91793096/GA 159,057 PC | ADSM A01 


ICS. 
N91-25288/2/GAR 159,207 PC A04/MF A01 
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ISBN-90-6275-641-7 
Modellering Modelling the: Dy Processen voor Drinkwater- 
—_—- ~ he Dynamic Processes of Drinking 
PB91-219261/GAR 158,343 PC A11/MF A03 
ISBN-90-6275-664-6 
R tive Sulfur Capture . Fluidized Bed Combustion 


of : A Fixed q 

N91-25255/1/GAR 158,856 PC A09/MF A02 
ISBN-00-9003676-8 

Instructiestrat 


Strategies tc to Activate Pri 
Sper at90%% -219279/GAR 158,070 
ISBN-90-9003853-1 


van fF 


tions). 
A10/MF A03 


t Actir 





oa of Crack Width in Deep Reinforced Concrete 


N91-25440/9/GAR 158,155 PC A06/MF A02 
ISBN-92-807-11202 


Solid Waste a. Proceedings of the International 
Symposium id Waste Ma it for Developing 
bey Held in Karlsruhe, Federal Republic of Germany 
on ; 

PB91-224048/GAR 159,002 PC A16/MF A03 

ISBN-92-835-06 15-4 
Mission nad Systems for Tactical Aircraft (Pre-Flight 


NOW 270/ /GAR 159,807 PC A04/MF A01 


pretence: Ms 
M -Products from IGCC Power Generation. 
IEA/ MG R 158,749 PC$102.00 
ISBN-951-38-3928-1 


Constraint scm ay eee Incomplete Knowledge: The Tol- 


erance tetean 

N91-25700/6/GAR 158,627 PC A08/MF A02 
ISBN-95 1-45-5695-X 

———- for Attribute-Grammar-Based Language Imple- 


mentat 
PB91 "299066/GAR 158,590 PC A10/MF A03 
ISBN-951-45-5722-0 


one Updating and Rebalancing in Chromatic Binary 
Trees. 


Search 
PB91-223974/GAR 158,591 PC A03/MF A01 
ISVR-TR-190 
Study of the Vibrational Power Input to Beam-Like Struc- 
tures by nl hn Simultaneously Acting Force and 


Moment Excita’ 

PB91- 305601/GAR 158,168 PC E07/MF E07 
ISVR-TR-191 

Power Output — and Power Absorption in the 


Active Control of Sound. 
PB91-225839/GAR 160,128 PC E06/MF E06 
ITP/UH--5/1990 


ene and detection of light bosons using optical reso- 


T1B/B91.01022/GAR 160,523 PC E09 
JA-281-91R 


AR 15-6 Investigations: Programmed Instructio’ 
AD-A237 433/8/GAR 159,823 PC A04/MF A01 
JA-6511 


An Abuttable CCD Imager for Visible and X-Ray Focal 


Plane Arrai 

AD-A237 823/0 158,670 Not available NTIS 
JA-6544 
‘ation of Microchip Lasers. 


Q-Switched 
AD-A237 822/2 156,669 Not available NTIS 
JA-6622 
The F emary ner Variations, and Applications of an EHF 
Band Feed. 


Dual- 
AD-A237 869/3 158,654 Not available NTIS 


JA-6631 


eek tical Interconnections for Digital Systems. 
Ae oe 158,469 Not avalabie N NTIS. 
JA-6639 


Wafer-Scale Integration of a Large Systolic Array for Adapt- 


ive Nulli 
AD-A237 821/4 158,705 Not available NTIS 
JA-6641 


Techniques for Information Retrieval from Speech Mes- 


sages. 

AD-A237 819/8 158,061 Not available NTIS 
JHU-TIPAC-9109 

Using the top quark for testing Standard Model polarization 

predictions. 

DE91014926/GAR 160,475 PC A04/MF A01 
JUEL-SPEZ--445 

pore eninge und Experimente an COSY. (Detector 

e and e Co: 


development iments on 

TIB/B91-01010/GAI "160,519 PC E19 
JUEL-SPEZ--562 

KFA Institute of Nuclear Physics. Annual — 1989. 

118/B01-01015/ GAR 60,520 PCEI7 
JUEL--2366 

Untersuchungen zur Konditionierung von Synthesegasen 

ueber die Bildung von G h into the 

peyans of synthesis gases through the formation of 


). 
Fig /801-01003/GAR 158,789 PC E17 
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Bestimmung toxischer organischer Bestandteile in probe ant 
ven Abfaelien. (Determination of toxic organic constituents 

in radioactive waste). 
TIB/B91-01045/GAR 


JUEL--2392 
Untersuchungen iederdruck-pl 
pore ramen (Study of low pressure — sone 
yers) 
TIB/B91-00965/GAR 160,280 PC E14 
K/QT-394/PT2 
Evaluation of alternatives for best available 
and of urani 


tions at the Paducah 
y. Part 2: ss laa 
E91014196/GAR 
K91-21U(R) 
Tel and Sensor Interface Preliminary R 


Report for the Ports Chamber. 
AD-A237 755/4/GAR 


KFK-PEF--63 


159,996 PCE14 








991. 
159,986 PC A03/MF A01 
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160,167 PC A03/MF A01 


Aenderung der 

Folge einer kuenstlichen ing. 

na aan und Galio-Abietetum im Oberen 
Nordschwarzwaldes. 


—— sandstone of rest). 
TIB/B91-01012/GAR 159,843 PC EI7 
KFK-PEF--78 
Zeitlicher Verlauf und raeumliche Verteilung der Emissionen 
von fluechtigen Verbi 


and carbon monoxide in the state of Baden-Wuertt 
TIB/B91-01044/GAR 158,908 PCE14 


KFK--4574E 
Investigation of vapor explosions with alumina droplets in 


sodium. 

TIB/B91-01032/GAR 160,020 PC E14 
KFK--4664 

Statistische Ueberlegungen zur Bilanzierung in einem Tri- 

tiumlabor: Transfers vom Lager zum ment und zur- 

ueck ueber die Reinigung. (Statistical considerations related 

oA bene ae in a tritium laboratory: Transfers from 


experiment and back via the purification unit). 
tipi 91-01088/GAR 159,962 PC E09 
KFK--4811 


Untereuchungen | an immobilisierten | Porphyrinderivaten zur 
Entwicklung C: einen op- 
pea er ay - ge (Studies on immobilized porphyr- 
of cadmium-sensitive 
layers to be aaa in A optical-chemical sensor). 
TIB/B91-01041/GAR 158,217 PC E14 
KFK--4812 
Verfahren zur kontinuierlichen Gadoliniumbestimmung in 
den salpetersauren S der K 
ing. (Method for continuous Gd-determination in the 
— sub 3 -process streams of the nuclear fuel reprocess- 


). 

1 /B91-01030/GAR 159,965 PC E14 
KFK--4816 

Einflu: roessen und Methoden zur Optimierung der supra- 

den und ——s von Chevrel- 

phasendraehten. (Preparation methods and — for 

the yh poweeny of — and mechanical proper- 

ties of Chevrel 

TI8/B91-01016/GAR 159,236 PC E14 
KFKI-1990-26/C 

Rotation of Comet P/Halley. 

PB91-223867/GAR 
KFKI-1990-28/E 

Application of the Th dy ible Process- 

es for the Simultaneous Diffusion of = and Arsenic and 














157,932 PC A03/MF A01 








KFKI-1990-29/E 

Precision Density Measurement 7 Daan "eee Foils with 
KFKI-1990-31/E,J 

Modeling the Line Shape of a Hollow Cathode 

Review and Analysis of Pavement Management Practices 

in —— 

PB91-193789/GAR 160,541 PC A06/MF A02 

Quarter pers 1990. 

AD-A237 216/7/GAR 159,130 PC A03/MF A01 
L-16801 

NOW 91-25151/2/GAR 157,810 PC A07/MF A02 
L-16861 


Point Defects in Silicon Material. 
160,267 PC A03/MF A01 
Reference to Amorphous Ri 
159,290" "PC A03/MF A01 
PB91-223891/GAR 160,190 
Lo2 
Development of an Adaptive Failure Detection and 
Low- , Powered Ground Effects of a Generic, Hyper- 
n 


PB91-223875/GAR 

PB91-223883/GAR 
PC A 03) MF A01 

KTC-90-4 
Department of Defense Selected Medical Care Statistics, 
ing Decemi 

Identifi- 
be ay System for Detecting Aircraft Control Element Fail- 

sonic — . 
N91-25103/3/GAR 157,772 PC A04/MF A01 


LA-UR-91-1538 


L-16862 
Model Reduction by Trimming for a Class of Semi-Markov 
R Models and the Error 


Bound. 

N91-25741/0/GAR 159, PC A03/MF A01 
L-16896 

Guidance, 

Selection 

N91-25624/8/GAI 
L-16903 

Radiation Risk Predictions for Space Station Freedom 


Orbits. 
N91-26107/3/GAR 160,613 PC A03/MF A01 
LA-UR-91-1432 


PSR extraction kicker improvements. 
DE91013073/GAR 160,301 PC A03/MF A01 


LA-UR-91-1444 


Fields and a in the 
DE91013070/GAR 


LA-UR-91-1450 


60,300 PC A03/MF AO1 


for the DARHT linear induction accelerators. 
DE91013067/GAR 160,299 PC A03/MF A01 
LA-UR-91-1451 


emittance measurements of an excimer- 


laser-driven metal ’ 
DE91013066/GAR 160,298 PC A03/MF A01 
LA-UR-01-1483 
. a multivariable RF control system using gain- 


in the ow domain. 
DE910 3859/GA 160,382 PC A03/MF A01 
LA-UR-91-1487 
Metastable phase equilibria in co-deposited Ni(sub 1- 
x)Zr(sub x) thin films. 
DE91013653/GAR 159,277 PC A03/MF A01 


LA-UR-01-1488 


Kinetics of solid-state reactions in Ni-Zr thin films. 
DE91013652/GAR 159,276 PC A03/MF A01 


LA-UR-91-1490 
Synthesis of metastable aluminum-based intermetallics by 


DE91013651/GAR 159,275 PC A03/MF A01 
LA-UR-91-1492 


Fi methods for 
DE910139649/GAR 


LA-UR-91-1494 
Transition fittings between aluminum and stainless steel 


components of ic accelerators. 
DE91013761 iGan , 


160,356 PC A03/MF A01 
LA-UR-91-1495 
E-beam accelerator cavity development for the ground- 
free electron 3 
DE91013760/GAR 160,955 PC A03/MF A01 
LA-UR-91-1500 


— 160,026 PC A03/MF A01 


Short wai FELS. 

DE91013759/GAR 
LA-UR-91- meen 

Observation boa same effects in the Los Alamos 


Des 01geMerGAr 160,339 PC A03/MF A01 
LA-UR-91-1512 
on of four methods for aggregating judgments 
bes1013822/GA ~ a 159,369 PC A03/MF A01 
LA-UR-91-1521 
Characterization of a ramped gradient DTL: Experiment and 
DE91013502/GAR 160,316 PC A03/MF A01 
LA-UR-91-1522 
H(sup (minus)) beam characterization using laser-induced 
DE91013501/GAR 160,315 PC A03/MF A01 
LA-UR-91-1524 
Beam structure and 
ion beams. 
DE91013499/GAR 
LA-UR-91-1525 


160,180 PC A03/MF A01 


emittance studies of high- 
160,314 PC A03/MF A01 





design and performance of the rf deflector 
in the Los Alamos si funnel experiment. 
DE91013498/GAR 160,313 PC A03/MF A01 


LA-UR-91-1527 
Comparisons between fast shock tube calculations and 


tests. 
DE91013496/GAR 159,305 PC A03/MF A01 
LA-UR-91-1530 
stress measurement using the pulsed neutron 


source at LANSCE. 
DE91013494/GAR 159,249 PC A03/MF A01 
LA-UR-91-1531 


ER to design PILAC. 
Destorsaosy /GAR 


LA-UR-91-1535 
Performance of the photoinjector accelerator for the Los 
free-electron 


Alamos 

DE91013682/GAR 160,344 PC A03/MF A01 
LA-UR-91-1538 

Pressure-induced Mott Transition in transition-metal iodides. 


OR-43 


160,312 PC A03/MF A01 


November 1, 1991 





NTIS ORDER/REPORT NUMBER INDEX 


DE91013671/GAR 
LA-UR-91-1544 
— Banyo fermion behavior and field-induced transi- 


rare earth gallium 
Dest O1 3670/GAR 158,297 PC A03/MF A01 
LA-UR-91- 1545 
and pressure study of U3Sb4Pt3 
DE91013669/GAR 159, 278 PC A03/MF A01 
LA-UR-91-1546 


159,279 PC A03/MF A01 





Beam-breakup calculations for the DARHT accelerator. 
DE91013657/GAR 160,340 PC A03/MF A01 


LA-UR-91-1553 
field-emission electrons from the Los 


160,179 PC A03/MF A01 


Alamos FEL phot photoinjector. 
toi 
DE91013654/GAR 
LA-UR-91-1621 
Poe cross section ratios for (sup 233,234,236)U relative 
to (sup 235)U from 0.5 to 400 MeV. 
DES101 3227/GAR 160,303 PC A03/MF A01 


LA-UR-91-1638 
Direct Monte Carlo simulation of chemical equilibrium com- 


oe of molecular fluid mixtures under shock conditions. 
91013075/GAR 160,112 PC A03/MF A01 
LA-UR-91-1659 


Fission cross secti i i diate energy region. 
DE91013316/GAR 160,304 PC Kos /mr A01 
LA-UR-91-1666 





Vibrational spectroscopy of shock-compressed liquid CO. 
DE91013204/GAR 158, 283 PC AGa/MF A01 
LA-UR-91-1680 
Derivation of effective spin Hamiltonians and the origin of 
the magnetic field induced transition in orthormbic 


DE91013743/GAR 160,250 PC A03/MF A01 
LA-UR-91-1684 
en techniques in neutron data measurements above 30 


V. 
DE91013690/GAR 160,346 PC A03/MF A01 
LA-UR-91-1685 
Application of muon spin relaxation experiment to the 
mixed state conductors. 


DE91013689/GAR 160,249 PC A03/MF A01 
LA-UR-91-1693 
a fields generated » kinetic energy projectile interac- 


with ceramic 
DE91013687/GAR 159,204 PC A03/MF A01 
LA-UR-91-1695 


Technology and component development for a closed triti- 


um cycle. 
DE91013686/GAR 159,957 PC A03/MF A01 
5 sop 1700 
ed the > grea and collimation system on the 


NPD a 
DE91013685/GAR 160,345 PC A03/MF A01 
LA-UR-91-1708 
Recent achievements in polymer ye tl fuel cell 
(PEFC) research at Los Alamos National Laborat 
DE91013683/GAR 158,797 PC AOS) MF A01 
LA-UR-91-1714 
of model atoms in fields. 
91013392 GAR 160,309 PC A03/MF A01 
LA-UR-91-1764 
Transportable te trap mass spectrometry for trace 
field analysis of organic compounds. 
DE91013380/GAR 158,967 PC A03/MF A01 
LA-UR-91-1801 





Ss itical fluids cl 

DE91013374/GAR 
LA-UR-91-1874 

eee drod) 


6E01014777/GAR 
LA-UR-91-1878 
Validation study for eae classifications 


using computer. 
DE91014775/GAR 157,732 PC A03/MF A01 
LA-UR-91-1888 


159,309 PC A03/MF A01 





h to ultrarelativistic heavy- 
160,468 PC A03/MF A01 


Beam dynamics design of an RFQ for the SSC Laborat 
DE91014774/GAR 160,467 PC ‘AO3/MF AO 


LA-UR-91-1916 
SU(3) generalizatoin of Racah’s SU(2j + 
SU(2) group- em 
DE91014771/GAR 

LA-UR-91-2000 
Human retroviruses and AIDS, 1991. A compilation and 
analysis of nucleic acid and amino acid 
DE91014075/GAR 159,473 

LA-UR-91 nosed 


Shock and reshock of an unstable fluid interface 
DE91014737/GAR 157,770 PC “A03/MF AO1 


LA-UR-91-2030 
oo of the — of and prospects for high-(Tc) wire 
DE91014609/GAR 158,679 PC A0Q3/MF A01 
LA-UR-91-2031 
Summary: Neutrinos and nonaccelerator physics. 


OR-44 VOL. 91, No. 21 


1) (contains) 
160,466 PC A03/MF AO1 


juences. 
A17/MF A03 


DE91014608/GAR 
LA-12012 
ania action report for the Water Boiler Reactor 


‘e. 
DE91013623/GAR 
LA-12024-MS 


160,457 PC A03/MF A01 


159,975 PC A04/MF A01 


Sphere lapping. 

DE91014287/GAR 
LA-12049 

TA-2 Water Boiler Reactor Decommissioning Project. Final 


project report. 

DE91013624/GAR 159,976 PC A04/MF A01 
LA-12052-MS 

Initial experiments for remote sensing of temperature in 


shaped charge jets and explosively formed prmcinn, 
DE91013347/GAR 159,201 A03/MF A01 


ae 


159,282 PC A05/MF A01 





ig power lor the _ + ),pi(sup 
0)) reaction on a polarized (sup 1SNG tan 
DE91013927/GAR 160,395 "PC A07/MF A02 
LA-12107-PR 


inces Division annual report 19: 


Chemical and Laser 
DE91014302/GAR 160,442 PC A07/MF no2 
LA-12120-MS 


SESAME equation of state number 7740: Polycarbona’ 
DE91013970/GAR 158,328 A03/ MF A01 


LA-12123-MS 


Mach 





truction techniques for assembling wire 
chambers. 
DE91014082/GAR 160,433 PC A03/MF A01 
LBL-23143 
Probii I k try b 
dere. ; 
DE91014195/GAR 
LBL-25104 
jon = two cep physics: A convention for the gamma 


_— * width of a spin-one particle. 
EOTOLASTS/GAR 160,448 PC A03/MF A01 
LBL-28916 


Recent improvements in superconducting cable for acceler- 
ator dipole magnets. 
160,359 PC A03/MF A01 





g at multi-TeV col- 
160,437 PC A03/MF A01 


ipol 
DE91013775/GAR 

LBL-29272 
Long-wavelength germanium photodetectors by ion implan- 


tation. 
DE91013848/GAR 158,672 PC A03/MF A01 
LBL-29282 


Basic research for assessment of geologic nuclear waste 
repositories: What solubility and speciation studies of tran- 


suranium elements can tell us. 
DE91013850/GAR 158,933 PC A03/MF A01 
LBL-29505 


Indoor oa flow and pollutant removal in a room with task 


ventilatio 
bE91013746/GAR 158,839 PC A03/MF A01 
LBL-29908 
U5.0 Undulator for the ALS. 
DE91014230/GAR 
LBL-29913 


Review of MEVVA ion source performance for accelerator 


injection. 

DE91013845/GAR 160,379 PC A03/MF A01 
LBL-29951 

ey Study of an integral harmonic oe ong magnetic 


field measurement system for “= SSC ea 
DE91013751/GAR 60,352 A03/MF A01 


LBL-29955 
ALS insertion device block measurement and inspection. 
DE91014472/GAR 160,447 PC A03/MF A01 
LBL-29974 


Testing of a high current dc ESQ accelerator. 
DE91013753/GAR 60,353 PC A03/MF A01 
LBL-30024 
eomaanens a. in cultured human epithelial cells 
rmed by low- and high-LET radiation. 
DES 1017 727GAR 159,562 PC A03/MF A01 


LBL-30025 
pm changes in mammalian cells transformed by 


heliu 

DE91013778/GAR 159,434 PC A03/MF A01 
LBL-30050 

Mathematical model for two-phase water, air, and heat flow 

around a linear heat source emplaced in a permeable 


medium. 
DE91014614/GAR 159,988 PC A03/MF A01 
LBL-30071 


Induction linac injector for scaled experime 

DE91014622/GAR 160,459 PC A03/MF A01 
LBL-30080 

Dopant concentration influence on tunnel formation in 

chemically hy ea tungsten on silicon. 

DE91014644/GAR 158,303 PC A06/MF A02 


LBL-30205 
Drift compression experiments on MBE-4 and related emit- 


tance growth phenomena. 
DE91014623/GAR 160,460 PC A03/MF A01 


160,438 PC A03/MF A01 


LBL-30206 


Longitudinal instability in HIF beams. 
DE91014624/GAR 160,461 PC A03/MF A01 


LBL-30225 
Control of coupled-bunch instabilities in high current stor- 


age rings. 
DE91014713/GAR 160,465 PC A03/MF A01 
LBL-30412 


Visualization usii 
DE91013851/GA 


LBL-30549 
Advancing conventional high-resolution electron microsco- 


5E91013773/GAR 160,253 PC A03/MF A01 
LBL-30564 


a data flow-based paradigm. 
158,508 BC A03/MF A01 


masses in supersymmetric models. 
bes1014708/GAR 160,464 PC A04/MF AO1 


LBL-30605 


Improving fati 
DE91013844/GAR 


LBL-30618 
Measurements of ionization cross-section for electron 
— microanalysis under well defined scattering 
condition 
DE91013745/GAR 158,212 PC A03/MF A01 
LBL-30619 


epsilon (prime)/epsilon: Review and recent pr 
DE91013774/GAR 160,358 PC 


LBL-30641 


Electron correlations in solid state physics. 
DE91013752/GAR 160,251 PC A10/MF A03 


LBL-30676 


Topics in low-dimensional field theory. 
DE91013784/GAR 160,362 


LBL-30680 
re ne modulation of high-LET hyperthermic radio- 
DES1013785/GAR 159,563 PC A06/MF A02 
LBL-30685 


ue life in near-eutectic Sn Pb solders. 
158,657 Pe A08/MF A02 


(03/MF A01 


PC A09/MF A02 


Computing minimal surfaces via level set curvature flow. 
DE91014709/GAR 159,374 PC A05S/MF A01 


LBL-30697 


ALS-A high-brightness XUV synchrotron radiation source. 
DE91013846/GAR 160,380 PC A03/MF A01 


LBL-30701 


Parasitic crossing at an ———. B factory, APIARY. 
DE91013750/GAR 60,351 PC A03/MF A01 


LBL-30702 


Correction of magne’ 
centimeter bore 
DE91013747/GAR 60,349 


LBL-30704 


Coherent beam-beam interaction. 
DE91014235/GAR 160,440 PC A03/MF A01 


LBL-30706 


Physics and technology rene of oy B) factories. 
DE91014232/GAR PC A03/MF A01 


ean 


h precision tracking and the measurement of B(Z yields 
+ b))/B(Z —_ hadrons) with the Mark II at the SLC. 
DE91013777/GAR 160,360 PC A03/MF A01 


LBL-30726 
Impact of the nuclear equation of state on models of rotat- 


ing neutron stars. 
DE91014615/GAR 157,941 PC A03/MF A01 


LBL-30732 


inetization sextupole and decapole in a 5 
dipole = Passive superconduct 
A03/MF 01 


ight Sour 
60,361 PC A03/MF A01 


Modeling in control of the omar 
DE91013779/GAR 
LBL-30769 


ARPEFS as an analytic technique. 
DE91014237/GAR 158,302 


LBL-30774 
Beam acceleration in the LBL 88-inch cyclotron with injec- 


tion from the AECR source. 
DE91014616/GAR 160,458 PC A03/MF A01 
LBL-30786 


Applications of ZMAP to the SSC. 
DE91014883/GAR 160,474 PC A03/MF A01 


LBL-30833 
Hourglass effects for asymmetric colliders. 
DE91014449/GAR 160,444 PC A03/MF A01 
LMI-DL001-02R1 
Electronic Commerce Pr 
and Accounting Servic 
AD-A237 636/6/GAR 
tn ryprogeel 


Ah 


PC A08/MF A02 


ram for the Defense Finance 
iumbus Center. 
159,726 PC AO5S/MF A01 





for | Conference on Asteroids, 
Come og a 1901 (eecects Only). 
N91-25082/0/GAR 157,951 PC A13/MF A03 


LPI-TR-91-01 
ew on Production and Uses of Simulated Lunar Ma- 


NOT 26101 /6/GAR 157,915 PC AOS/MF A01 





NTIS ORDER/REPORT NUMBER iNDEX 


LRT-WE-9-FB--1(1990) 
Vibrations of a cylindrical liquid column under the influence 


of a steady axial micro-gravity field 
TIB/B91-00957/GAR -” 160,150 PC E09 


LRT-WE-9-FB--2(1990) 
Axial response of an - 
Tis/as1o0sea/GaRe eatin 560,156 PC E09 
LRT-WE-9-FB--3(1990) 
R se of 
TIB/801-00058/ GAR ee enn OO Oe a 0 
LRT-WE-9-FB--4(1990) 
Vibrational behavior of a viscous cylindrical liquid iayer with 
a free liquid surface. 
TIB/B91-00960/GAR 
LRT-WE-9-FB--5(1990) 
Natural frequencies of a spinning amphora-type liquid 


column. 
TIB/B91-00961/GAR 160,154 PC EOS 
LRT-WE-9-FB--7(1990) 
Response of an annular cylindrical liquid column to various 
axial excitations in zero-gravity. 
160,152 PC E09 


160,153 PC E09 


TIB/B91-00959/GAR 
LRT-WE-9-FB--9(1990) 
pur pad of Se viscous liquid layer around a center-core to 


axial © tion in zero-grai 
718/89 1-0 -00962/GAR so 160,155 PC E09 


LSMS/WP-79 
Gender Diff int 
PB91-222349/GAR 
LTR90-009 
Effects of Solar Heating by Aerosols and Trace Gases on 
the Temperature Structure Constant. 
AD-A237 675/4/GAR 158,047 PC A03/MF A01 
LTR-90-SD-011 
Concentrator Flight Test Experime: 
AD-A237 390/0/GAR 
M05 


ty Geameet of Defense Worldwide Manpower Distribution 


Vet ical Area. 
Rares 217/5/GAR 159,664 PC A05/MF A01 
M-659 





Allocations. 
158,100 MF A01 


158, 824 PC A05/MF A01 


Methods ied Dynai 
NS1-25303/0) AR 

M-662 
QDP/PLT User's Guide. 
N91-25682/6/GAR 

M-663 
Scheme for Bandpass Filteri 

ments to Reconstruct Tethered 

N91-25629/7/GAR 


MA-RD-840-91003 
Application of Ceramic Coatings to High 
Engine Combustion Zone Components of Off Highway 


Transport Vehicles. 
160,689 PC A07/MF A02 


160,605 PC A10/MF A03 


158,558 PC A05/MF A01 


Magnetometer Measure- 
tellite Ski Motion 
160,616 A03/MF A01 


PB91-218156/GAR 
MBB-FE202-S/PUB--441 

Viscous effects. 

TIB/B91-00964/GAR 
MC87-S-1 

Census of Manufactures, 1987. Subject Series. _ 

er Industry, Product Class, and Geographic A 

PHOT 218964/GAR 158,179 PC A14/MF A03 
pg omc 

of United States Army Reserve (USAR) Troop Pro- 
gram Unt nit r pa Soldiers 1989. Tabulation of Questionnaire 
pe ‘oss-Sectional Sample: 


we nn Officers and Enlisted 
AD-A237 405/6/GAR 159,697 PC A23/MF A04 
MEMT-15 


Survey on the Mech 

Structural Ceramics. 

N91-25288/2/GAR 
MISC-90087 


nee for fo senymer egg and testing of ‘per- 


ince assessment software. 
besiorse1oGan 159,979 PC A05/MF A01 
MIT/LCS/TM-448 
LimitLESS Directories: A Scalable Cache Coherence 
Scheme. 


AD-A237 629/1/GAR 158,501 PC A03/MF A01 
MIT/LCS/TM-449 
Task Creation: A b eenipe for Increasing the Granu- 


Lazy 
larity of Parallel Pr 
AD-A237 477/5/GAR 158,495 PC A03/MF A01 
MIT/LCS/TM-450 
APRIL: A Processor Architecture for Multiprocessi 
AD-A237 476/7/GAR 158,466 PC A03/MF A01 
MIT/LCS/TM-451 
Counting Networks. 
AD-A237 475/9/GAR 
MIT/LCS/TM-453 
Cost-Sensitive Analysis of Communication Protocol! 
AD-A237 356/1/GAR 158,415 PC A03/ MF AO1 
MIT/LCS/TR-454 
+ al Alewife Machine: A Large-Scale Distributed-Memory 
ultiprocessor. 


160,157 PC E09 





and Mechanics of Toughning 
159,207 PC A04/MF A01 


in 


158,624 PC A03/MF A01 


AD-A237 705/9/GAR 
MIT/LCS/TR-487 

Specification and Verification of Real-Time Constraints in 

Coarse-Grain Dataflow. 

AD-A237 355/3/GAR 158,492 PC A06/MF A02 
MIT/LCS/TR-505 


HS gr a Retargetable Simulator for Parallel Archi- 
rr 
158,491 PC AO5/MF A02 


158,468 PC A03/MF A01 


es. 
AD-A237 354/6/GAR 

MLM-MU-91-65-0002 
Materials compatibility ——_ of the MC3926 slapper 


detonator. Part 1: Coupon aging 
DE91013996/GAR 160, 115 PC A04/MF A01 
sy tm 


Srhaih 


Absch- 
Hee eo (Gamanan tests with rotating disks. Final 


report). 

TIB/B91-01014/GAR 159,293 PC E14 
MPA--12/1989 

12 MN-Schnell hi (Phase Ill). Schnelizer- 

reissversuche mit oaeen (12 MN. -tensile testing ma- 

chine (phase Ill). Tensile tests with pipe specimens). 

TIB/B91-01011/GAR 60, 019 PCE19 
MRC-R-1357 

Phase Screen Simulations of Seismic Wave Scattering Re- 

lated to Monitoring Underground Nuclear Explosions. 

AD-A237 536/8/GAR 158,652 PC A07/MF A02 
Ce 

injury Experience in Stone —_— 1989. 

p '91-214429/GAR 159,549 PC A22/MF A04 
MSRR-565 

Exact Algorithm for Funding Undirected Hamiltonian Cycles 

Based on a Two-Matching Problem Relaxation. 

AD-A237 241/5/GAR 159,315 PC A03/MF A01 
MSRR-566 

Exact Two-Matching Based Branch and Bound Algorithm 


for the Symmetric Traveling Problem. 

AD-A237 878/4/GAR 159,358 PC A03/MF A01 
MTL-TR-91-7 

Fati Resistant Optical Fibers. 

AD-A237 568/1/GAR 
MTL-TR-91-18 

Effect of Hydrogen on the Electronic Structure of a Grain 


Bou in Iron. 

AD-A237 499/9/GAR 159,245 PC A03/MF A01 
MTL-TR-91-23 

Layered Beam Theory for Single Lap Joi 

AD-A237 324/9/GAR 159, in 
MTR-11051 

Mobile Microwave Landing Sem (MMLS) User Interface. 

AD-A237 470/0/GAR 159,708 PC A03/MF A01 
MZ-TH--90-29, TKP--90-19 


O( alpha sub s (2) ) corrections to ape sub T polarized 


- + boson pri in at hadron colliders. 
1B/B91-01026/GAR 160,527 PC E09 
N/RAND-3035 USDP 

preety a for the Mexican Economy: Some 


Modeli 

AD-A23 383/7/GAR 158,181 PC AOS/MF A01 
N00014-88-K-0203 

Mesoscale Characteristics and the Role of Deformation on 

Ocean Dynamics. Final rept. 1 Oct 87-31 Jan 89. 

AD-A237 123/5/GAR 160,050 PC A03/MF A01 
N00014-88-K-0302 


Model Filled Polymers 11. Synthesis of Uniformly Cross- 


linked Polystyrene Mi . 

AD-A237 472/6/GAR 159,221 PC A03/MF A01 
N91-25100/9/GAR 

Nas Operational Test and Evaluation/integration of the 

Maintenance Management bam (Mms) Test Procedures. 

N91-25100/9/GAR 160,646 PC A19/MF A04 
N91-25101/7/GAR 

Nas be enrages Test and Evaluation/Iintegration of the 

Maintenance Management System (Mms) Test Report. 

N91-25101/7/GAR 160,647 PC A08/MF A02 
N91-25102/5/GAR 


Fs org of Higher Harmonic Control to Hingeless Rotor 


System 

NO1-25102/5/GAR PC A03/MF A01 
N91-25103/3/GAR 

Low- Powered Ground Effects of a Generic, Hyper- 


sorte conagereten 157,772 PC A04/MF A01 
N91-25104/1/GAR 

Pre of Transition-Region Models: Test Cases and Data. 

N91-25104/1/GAR 157,773 PC AO5/MF A01 
N91-25106/6/GAR 

Evaluation of Panel Code Predictions with Experimental Re- 

sults of Inlet Performance for a 17-inch Ducted Prop/Fab 


Simul Operating at Mach 0.2. 
N91- OT 2S O6/O/ GARY 157,774 PC A03/MF A01 
N91-25107/4/GAR 


Quiet Mee | Ludwieg Tube for Study of Transition in Com- 


| ee ble Bou: and Feasibility. 
I91-25107/4/GA 157,775 PC A03/MF A01 
N91-25113/2/GAR 
pay os oe = of Advanced Counterrotation Blade Configura- 
tion Concepts for High Speed Turboprop Systems. Task 2: 
Unsteady Ducted Propfan Analysis. 








160,166 PC A03/MF A01 


">c A04/MF A01 


157,771 


N91-25175/1/GAR 


N91-25113/2/GAR 
N91-25114/0/GAR 

Computational and Experimental Analysis of Joined-Wing 

Aerodynamics. 

N91-25114/0/GAR 157,777 PC A03/MF A01 
N91-25115/7/GAR 

Velocity Measurements inside the Leading Edge Vortex 

Formed on a delta Wing. 

N91-25115/7/GAR 157,778 PC A03/MF A01 
N91-25116/5/GAR 

—-— of a Two-Dimensional Laminar Flow 

Airfoil at boy ahag Sry Flow. go for 

Characteristic of Airfoil NLAM78 

N91-25116/5/GAR 157.779 PC A03/MF A01 
N91-25117/3/GAR 


Low-Diffusion Rotated — 
Defect Corrections for Steady, 


N91-25117/3/GAR 
pseu 


157,776 PC A07/MF A02 


Schemes, Multigrid and 
Multi-Dimensional Euler 


157,780 PC A03/MF A01 


-Altitude Helicopter 


Computer i 
N91-25142/1/ R 157,825 PC 


N91-25143/9/GAR 


/MF A01 


Rank Defects of GPS Orbital | 
N91-25143/9/GAR 
gr = na pal 


Estimation of Aeroelastic Characteristics from Flight 
Test Data oft the 'STOL Research Aircraft Aska. 
N91-25145/4/GAR 157,781 PC A03/MF A01 


N91-25147/0/GAR 


Simulation Study of Turbofan Engine Deterioration Estima- 
tion Using Kalman Filtering Techniques. 
N91-25147/0/GAR 158,391 PC A03/MF A01 


N91-25148/8/GAR 

Design/Analysis of Flows Through Turbomachinery: A Vis- 

cous/Inviscid em 

N91-25148/8/' 158,392 PC A03/MF A01 
N91-25149/6/GAR 

Experiment on Ignition in a Rectangular Cross Section 

jet Combustor. 

N91-25149/6/GAR 158,393 PC A03/MF A01 
N91-25151/2/GAR 

Dnstegeee @ oh Nanette Clune Qa ee 

= System for Detecting Aircraft Control Element Fail- 

N91.25151/2/GAR 157,810 PC A07/MF A02 
N91-25152/0/GAR 


N91-25152/0/GAR 


N91-25153/8/GAR 
Demonstration Precision Runway Monitor (Prm) Proof of 


Performance Test Ri 
N91-25153/8/GAR 160,649 PC A04/MF A01 
N91-25154/6/GAR 


Unified i oenyg So Airport Pavement Analysis and 
Design. Volu tate of the ART. 
N91-25154/6/GAR 160,650 PC A07/MF A02 


N91-25156/1/GAR 
ae Ga On ee 
N91-25156/ 1/GAR 160,629 PC A06/MF A02 
N91-25158/7/GAR 
Time-Domain Finite Elements in Optimal Control with Appli- 
Guidance. 


No125158/7/GAR 158,608 PC A10/MF A03 
N91-25159/5/GAR 

Thermal Performance of a Liquid H) Tank 

Insulation System at Warm io Temperatures of 630, 

Notes iSO/6/GAR 158,383 PC A03/MF A01 
N91-25161/1/GAR 


Prelimi pen Oe te Cee Spacecraft. 
N91-25161/1/GAR 160,618 PC A03/MF A01 


N91-25168/6/GAR 
Control and Structural Optimization for Maneuvering Large 
Spacecraft. 
N91-25168/6/GAR 160,602 PC A05/MF A01 
N91-25171/0/GAR 


Improvement Models. 
159,847 PC A07/MF A02 


Analyses. 
— 160,648 PC A03/MF A01 


AAs itil: 





Advanced Electric Propulsion Research - 1990. 
N91-25171/0/GAR 158,380 PC A04/MF A01 


N91-25172/8/GAR 


Power Electronics for Low Power Arcjets. 
N91-25172/8/GAR 158,381 PC A03/MF A01 


N91-25173/6/GAR 
Saeeee Heemt: ecsieay tor Soler. Cael Gees fee 
NO1-25173/6/GAR 160,603 PC A02/MF A01 
N91-25174/4/GAR 
iments with Phase Change Thermal Energy Storage 
Canisters for Station Freedom. 
N91-25174/4/ 160,604 PC A03/MF A01 
N91-25175/1/GAR 
Experimental and = Studies of Flow Through a 
— Exhaust Nozzle System for STOVL Air- 


Nor: -25175/1/GAR 157,811 PC A03/MF A01 


November 1, 1991 OR-45 
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ge ewe 
Lng woe ong Propulsion Technology Symposium. 
im 


Volume Executive . 

NO1-25176/9/GAR 158,399 PC A03/MF A01 
N91-25178/5/GAR 

Sensor Data Validation and Reconstruction. Phase 1: 


System Architecture 

N91-25178/5/GAR 158,400 PC A15/MF A03 
N91-25179/3/GAR 

— Rocket Propulsion. NASA Plans and Progress, FY 


N91-25179/3/GAR 158,394 PC A02/MF A0O1 
N91-25180/1/GAR 
Performance of the N2H4/MMH Mixed Fuel Regeneratively 


Cooled Engine. 

N91-25180/1/GAR 158,401 PC A03/MF A01 
N91-25182/7/GAR 

Small Stirling Dynamic — Power System for Multi- 


hundred-Watt Robotic Missio 
N91-25182/7/GAR 160,619 PC A03/MF A01 
N91-25183/5/GAR 


peg of Windblown Dust on Photovoltaic Surface S on 


N91-25183/5/GAR 160,555 PC A02/MF A01 
N91-25184/3/GAR 
— Solar Dynamic Heat Receiver Thermal-Vacuum 


ests. 
N91-25184/3/GAR 160,620 PC A02/MF A01 
N91-25186/8/GAR 


Quality Control of the Leecumener aa PS212 
N91-25186/8/GAR PC A03/ MF AO1 


N91-25193/4/GAR 
Mechanical Characterization and Modeling of Non-Linear 
Deformation and Fracture of a Fiber Reinforced Metal 
Matrix Composite. 
N91-25193/4/GAR 159,224 PC A03/MF A01 
N91-25194/2/GAR 
Chemical Compatibility Issues Related to Use of Copper as 
= Interfacial lover 4 SiC Fiber Reinforced Ti3Ai+ NB 
e. 
N91-25194/2/GAR 159,225 PC A03/MF A01 
N91-25195/9/GAR 
Tensile Deformation Damage in SiC Reinforced Ti-15V-3Cr- 
3AI-3Sn. 


N91-25195/9/GAR 159,226 PC A03/MF A01 
N91-25196/7/GAR 

Application of the Birefringent-Coating Method to CFRP. 

N91-25196/7/GAR 159,227 PC A03/MF A01 
N91-25198/3/GAR 

a in High Temperature Metal Matrix Crossply 


Lamina 
NO1-25108/3/GAR 159,228 PC A03/MF A01 
N91-25203/1/GAR 


NASA Space Engineering Research Center for Utilization of 


Local Planetary Resource: 
N91-25203/1/GAR 160,556 PC A08/MF A02 
N91-25204/9/GAR 
Proof-of-Concept Automation of Propellant Processi 
N91-25204/9/GAR 151 
(Order as N91-25203/1/GAR, PC A08/MF not) 
N91-25205/6/GAR 
Extraction of Volatiles and Metals from Extraterrestrial 
es. 
N91-25205/6/GAR 160,55. 
(Order as N91-25203/1/GAR, PC A08/MF hot) 
N91-25206/4/GAR 
Production of 
N91-25206/4/G 
(Order as N91-25203/1/GAR, PC Aoe/Mis on 
N91-25207/2/GAR 
Chlorination Processing of Local Planetary Ores for Oxygen 
and Metallur lly nenrant Metals. 
NO1-25207/5/GAR 
(Or a as N91-25203/1/GAR, PC Aoe/Mey ron 
N91-25208/0/GAR 
Oxygen and Iron Production by Electrolytic Smelting of 
Lunar Soil. 
N91-25208/0/GAR 160,560 
(Order as N91-25203/1/GAR, PC A08/MF A01) 


7 from Lunar limenite. 


N91-25209/8/GAR 
—— of Some Mechanical and Thermal Properties 
of Lunar Simulant Materials Heated at 2.45 Ghz. 
N91-25200/ 8/GAR 
( as N91-25203/1/GAR, PC Aoe/ME "MOD 
N91-25210/6/GAR 
Abundances of Volatile-Bearing Phases in Carbonaceous 
Chondrites and Cooling Rates of Meteorites Based on 
Cation Ordering of Orthopyroxenes. 
N91-25210/6/GAR 
(Order as N91-25203/1/GAR, PC Aos/MF "On 
N91-25211/4/GAR 


of Lunar limenite Feedstock (Abstract Only). 


Beneficiation 
N91-25211/4/GAR 
(Order as N91-25203/1/GAR, PC A08/MF A01) 
N91-25212/2/GAR 
Ui ional P 





pellant Pert (Abstract Only). 
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N91-25212/2/GAR 
(Order as N91-25203/1/GAR, PC aos /Mi i hon) 
N91-25213/0/GAR 
Development of Construction Materials Like Concrete from 
Lunar Soils Without Water. 
N91-25213/0/GAR 160,56 
(Order as N91-25203/1/GAR, PC A08/MF ron 
N91-25214/8/GAR 
interdependent + aa -Merit Software Development. 
N91-25214/8/GA 


547 
(Order as N91-25203/1/GAR, PC A08/MF ‘A01) 


N91-25215/5/GAR 
Quantitative Computer Simulations of Extraterrestrial Proc- 


Operations. 
NOT ose e/S/GAR 
(Order as N91-25203/1/GAR, PC Aoe/MF PAO1) 
N91-25216/3/GAR 
eomeont Study for Lunar Oxygen Production. 


Ener 
N91-: we 
(Order as N91-25203/1/GAR, PC A08/MF hon) 
sviuidiamn 
Development of the Data Base for Near-Earth Resources 
(Abstract Only). 
N91-25217/1/GAR 
(Order as N91-25203/1/GAR, PC aos/Me "MOD 
N91-25218/9/GAR 
Aton of the Literature on Lunar Processing 


‘Abstra: 
N91-25218/9/GAR 160,563 
(Order as N91-25203/1/GAR, PC A08/MF A01) 
N91-25219/7/GAR 


Annotated Bibli of Propellant Processing Methods. 
N91-25219/7/GAR 


158,407 

(Order as N91-25203/1/GAR, PC A08/MF A01) 
N91-25220/5/GAR 

et Analysis of Surface Characteristics of Comet 

‘empel 2 (Abstract Only). 

NOT 25000/8/ GAR 

(Order as N91-25203/1/GAR, PC Aoe/ME Pov 
N91-25221/3/GAR 


Notes on Lunar limenite. 
N91-25221/3/GAR 
(Order as N91-25203/1/GAR, PC Aoe/MF "OD 


N91-25222/1/GAR 


Meas od Predictions of Volatile Bearing Phases and 
le Resources in Some Carbonaceous Chondrites. 

Nore Ds222/1/GAR 157,870 

(Order as N91-25203/1/GAR, PC A08/MF A01) 


N91-25223/9/GAR 
NASA Space meets Research Center for Utilization of 
rces. 


Local Planetary 
N91-25223/9/GAR 160,564 PC A13/MF A03 
yrs vi oe 


Perf ice of Unconventional Propeliants. 
N91 °25224/7/GAR 158,408 
(Order as N91-25223/9/GAR, PC A13/MF A02) 
N91-25225/4/GAR 
Cold Plasma Processing of Local Planetary Ores for 
gen and Metallurgically Important Metals. 
N91-25225/4/GAR 160,565 
(Order as N91-25223/9/GAR, PC A13/MF A02) 
a 
utonomous Production of Propeliants. 
Nov 20286) 2/GAR 158,409 
(Order as N91-25223/9/GAR, PC A13/MF A02) 
N91-25227/0/GAR 
oe of Volatile and Metals from Extraterrestrial Mate- 
N91-25227/0/GAR 
(Order as N91-25223/9/GAR, PC Ats/ME on) 
N91-25228/8/GAR 


limenite Beneficiation and High-Precision Analyses of Extra- 

terrestrial Material. 

N91-25228/8/GAR 
(Order as N91-25223/9/GAR, PC A1s/ME A hoz) 


N91-25229/6/GAR 


Production of 
N91-25229/6/G, 160,568 
(Order as N91-25223/9/GAR, PC A13/MF A02) 


N91-25230/4/GAR 
prea noe Phases in Carbonaceous Chondrites: Com- 
a. Modal Abundance, and Reaction aoa 
91-25230/4/GAR 
(Order as N91-25223/9/GAR, PC A1a/ME no) 
N91-25231/2/GAR 
Quantitative Computer Rep ion of Propell 
No1-85291/2/GAR 158,4 
(Order as N91-25223/9/GAR, PC A13/MF 02) 
N91-25232/0/GAR 
Temperature Automation for a Propellant Mixer. 


N91-25232/0/GAR 158,411 
(Order as N91-25223/9/GAR, PC A13/MF A02) 


n from Lunar limenite. 





Proc- 


Ere see oro 





h P ti ic Radi- 
om - uae Materials F bensmntion incluaing Photogenera- 
tion Via Concentrated Solar Energy. 


N91-25233/8/GAR 160,569 
(Order as N91-25223/9/GAR, PC A13/MF A02) 
N91-25234/6/GAR 
Cxygen Production by Electrolysi 
NO1-25234/6/GAR 
(Order as N91-25223/9/GAR, PC A1a/Me A Ao) 
N91-25235/3/GAR 
Helium-3 in the Lunar Regolith (Abstract Only). 
N91-25235/3/GAR 157,872 
(Order as N91-25223/9/GAR, PC A13/MF A02) 
N91-25236/1/GAR 
ay mg of Solar Reflector Production from Lunar Materi- 
als for Solar Power in Space. 
Not. 25236/ 1/GAR 158,826 
(Order as N91-25223/9/GAR, PC A13/MF A02) 
N91-25237/9/GAR 
Investigation of eye and Thermal Rag eng of 


ing 2.45 
Ghz Radiation. 
N91-25237/9/GAR 
(Order as N91-25223/9/GAR, PC A1a/ME Noa) 
N91-25238/7/GAR 
feta aoe and Mechanical Properties of Construction 
erials from Lunar Simulants. 
Not 25238/7/GAR 
(Order as N91-25223/9/GAR, PC A13/MEA 02) 
N91-25239/5/GAR 
Recovery of Precious Metals in Space. 
N91-25239/5/GAR 
(Order as N91-25223/9/GAR, PC A1s/ME 02) 
N91-25240/3/GAR 
—_ for Near-Earth Asteroids with the Spacewatch 


Camer 
N91 25240/ 3/GAR 
(Order as N91-25223/9/GAR, PC A13/MF 7402) 
N91-25241/1/GAR 
Determination of Lunar limentite Abundances from Remote- 
ly Sensed Data. 
N91-25241/1/GAR 
(Order as N91-25223/9/GAR, PC A13/MF "Ko2) 
N91-25242/9/GAR 
Compositions of poo Asteroids. 
N91-25242/9/GAR 157,8 
(Order as N91-25223/9/GAR, PC A13/MF Moe) 
N91-25243/7/GAR 
Continuous Monitoring of the Lunar or Martian Subsurface 
Using on-Board Pattern Recognition and Neural Processing 
of Rover Geophysical Data. 
N91-25243/7/GAR 
(Order as N91-25223/9/GAR, PC A1s/MEJ hoa) 
N91-25244/5/GAR 
ee Approach to. E ial R Utili- 
NO1-25244/5/GAR 160,548 
(Order as N91-25223/9/GAR, PC A13/MF A02) 
N91-25245/2/GAR 
Ener So Analysis of Lunar Oxygen Production. 
N91-25245/2/G. 60,573 
(Order as N91-25223/9/GAR, PC A13/MF A02) 
N91-25246/0/GAR 
Data Base on Physical Observations of Near-Earth Aster- 
oids and Establishment of a Network to Coordinate Obser- 
vations of N Discovered Near-Earth Asteroids. 
N91-25246/0/GAR 
(Order as N91-25223/9/GAR, PC A13/ME yo) 
N91-25247/8/GAR 
Engineering, eee, and Operations in Space. 
N91-25247/8/GAR 59,285 
(Order as N91-25223/9/GAR, PC A13/MF A02) 
N91-25248/6/GAR 
Lunar Be and Metal for Use in Near-Earth Space: 


lectrolysis. 
Not 2S Dees /6/GAR 160,5 
(Order as N91-25223/9/GAR, PC A13/MF 02) 
N91-25249/4/GAR 
Lunar Resources: Toward Living off the Lunar Land. 
N91-25249/4/GAR 157,8 
(Order as N91-25223/9/GAR, PC A13/MF Koa) 
N91-25254/4/GAR 
Fourier Transform Infrared and Raman Spectroscopic Char- 
acterization of t ous Solution ) — 
ents Near a Container Wall at Different oo 
N91-25254/4/GAR 58,304 PC A03/ ME A01 
N91-25255/1/GAR 
R ~ 94 hy Capture 4 Fluidized Bed Combustion 


of |: A Fixed Bed Sorption Study. 
N91 Ba256/ 1 17 GAR 158,856 PC A09/MF A02 
N91-25256/9/GAR 


Mathematical ses of ume Pulverized Coal Flames. 
N91-25256/9/GAR 58,371 PC A10/MF A03 


N91-25269/2/GAR 
Rapid Solidification of High-Conductivity Co 
N91-25269/2/GAR 159,286 





of Molten Lunar Rego- 














A1O/ME A03 
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N91-25283/3/GAR 


Braze Alloy Process and Strength Characterization Studies 
for 18 Nickel Grade 200 Maraging Steel with Application to 


Wind Tunnel Models. 
N91-25283/3/GAR 159,254 PC A03/MF A01 
N91-25286/6/GAR 


Long Term — Aging and Thermal Analysis of N- 


CYCAP Polyimi 
N91-25286/6/GAR 159,307 PC A02/MF A01 
pe meng 
Applicat Brittle Lacquer ames ues to the Stre 
Test of CER Spar/Rib Element es ena 
N91-25287/4/GAR "159,214 PC A03/MF A01 


N91-25288/2/GAR 
Survey on the — and Mechanics of Toughning in 


Structural Cerami 
N91- 25288/2/GAR_ 159,207 PC A04/MF A01 
N91-25300/5/GAR 
Pressurization and Expulsion of Cryogenic Liquids: Generic 
iment. 


Requirements for a Low Gravity 
N91-25300/5/GAR 158,412 PC A02/MF A01 


par nage Yat 


Methods 4 Dynami 
N91 "95303/ 9/ 
N91-25304/ pony 


Computational Needs Survey of NASA Automation and Ro- 

botic: on Volume 2: Appendixes 

N91- 35304/7 /GAR 160,630 PC A05/MF A01 
N91-25319/5/GAR 

Thermal Modeling of a Ni-H2 Battery Cell. 

N91-25319/5/GAR 158,711 PC A03/MF A01 
N91-25320/3/GAR 

Comparative Study of Bolometric and ene 

Switching Elements for Microwave Phase Shift 

N91-25320/3/GAR 158,675 PC ‘A03/MF A01 
N91-25321/1/GAR 

High a Density DC-to-DC Converters for Aerospace 


Applica’ 

No1-2832171/GAR 158,658 PC A15/MF A03 
N91-25322/9/GAR 

New Suet & Batteries Using Electronically Conductive 


Polymer 

N91-25322/9/GAR 158,712 PC A14/MF A03 
N91-25323/7/GAR 

—— a Polymer Electrode Morphology on Performance of 

a Lith me oo Battery. 
N91-25923/7/ 
oars as N91-25322/9/GAR, PC NAME A oz) 

N91-25324/5/GAR 


New Secondary Batteries Utilizing Electronically Conductive 
Polypyrrole Cathode. 
N91-25324/5/GAR 
(Order as N91-25322/9/GAR, PC Ata/ME P noe) 

N91-25325/2/GAR 

Upper and Lower Bounds on ——— Ener. 

N91-25325/2/GAR 158,691 

N91-25326/0/GAR 


Design and Implementation of Highly Parallel Pipelined 
VLSI Systems. 
158,476 PC A09/MF A02 


160,605 PC A10/MF A03 


in Visi. 
A03/MF A01 


N91-25326/0/GAR 
N91-25334/4/GAR 
ties Architecture for a Multi Carrier Demodula- 


tor. 

N91-25334/4/GAR 158,477 PC A09/MF A02 
N91-25336/9/GAR 

Computational Fluid Dynamics Code Validation/Calibration. 

— Speed Int Fo Propulsion Subcommittee Workshop: 

Hee Inlet Forebody Interactions. 

N91-25336/9/GAR 157,782 PC A06/MF A02 
N91-25337/7/GAR 

Observations on Cfd and Turbulence Model Validation/Cali- 

= for the Simulation of High-Speed Propulsive Flow- 


ields. 
Net -25337/7/GAR 
(Order as N91-25336/9/GAR, PC A06/ME "MoD 
N91-25238/5/GAR 
Tests in Helium Illustrate High Mach Number Inlet-Forebody 
Interactions. 
N91-25338/5/GAR 157, 
(Order as N91-25336/9/GAR, PC A06/MF Ao) 
N91-25339/3/GAR 
Cfd Calibration and Application to the Design of Flow Tai- 
loring Devices for Simulating aed Influences on Fight- 
er Aircraft Inlet Flows. 
N91-25339/3/GAR 157, 
(Order as N91-25336/9/GAR, PC A06/MF hon 
N91-25340/1/GAR 
po any Investigation of a Generic Three-Dimensional 
—— Scramijet Inlet at Mach 10. 
N91- BBa40/ TTGAR 157, 
(Order as N91-25336/9/GAR, PC A06/MF ony 
N91-25341/9/GAR 
fess ae ne ae Challenge: Credible Computational 
N91- 28441/9/GAR 157,787 
(Order as N91-25336/9/GAR, PC A06/MF A01) 
N91-25342/7/GAR 
Computation of Inlet/Forebody Interaction Flowfields. 


N91-25342/7/GAR 
(Order as N91-25336/9/GAR, PC A06/ME "Mon 
N91-25343/5/GAR 
Numerical Study of Hypersonic Forebody/iniet Integration 
N91- 25343/5/GAR 
(Order as N91-25336/9/GAR, PC ane/Me "an 
N91-25344/3/GAR 
Navier-Stokes Simulation of Inlet Flow Fields-Experimental 
Verification. 
N91-25344/3/GAR 
Order as N91-25336/9/GAR, PC A0e/MF Mon) 
N91-25345/0/GAR 
— of Inlet Performance Predictions to Cid Numeri- 
Modeling. 
Not -25345/0/GAR 
(Order as N91-25336/9/GAR, PC A06/ Me Fads 
N91-25346/8/GAR 
Validation of Cfd Codes for Inlet Flows. 
N91-25346/8/GAR 
(Order ¢ as N91-25336/9/GAR, PC A06/ME "hoy 
N91-25347/6/GAR 
Computational Simulations for Fighter and Hypersonic Vehi- 
cle Inlet-Forebody Interactions. 
N91-25347/6/GAR 157, 
(Order as N91-25336/9/GAR, PC A06/MF son 
N91-25348/4/GAR 
pea Forebody-Iniet Code Validation Experience at 
NOT 35948/4/GAR 
(Order as N91-25336/9/GAR, PC A06/ MF Fins 
N91-25349/2/GAR 
Cfd Validation for een Inlet Interactions. 
N91-25349/2/GAR 
(Order as N91-25336/9/GAR, PC A0e/MF "Mon 
N91-25351/8/GAR 
Review and Test of Chilldown Methods for Space-Based 


one Tanks. 
N91-25351/8/GAR 158,384 PC A03/MF A01 
N91-25352/6/GAR 

Aeroacoustic and Aerodynamic Applications of the Theory 


of Nonequilibrium Thermodynamics. 

N91-25352/6/GAR "157,796 PC A03/MF A01 
N91-25364/1/GAR 

my eee Simulations and Direct Numerical Simulations 


— Speed Turbulent Reacting Flows 
Net 5364/1/GAR 158, 372 PC AQ4/MF A01 


N91-25365/8/GAR 


Near-Wall ——— of Compressible Turbulent Flow. 
N91-25365/8/GA\ 157,797 PC A0S/MF A01 


N91-25366/6/GAR 
Observation of Laminar ~ tae Layer Transition on Light 


Monoplane Wing Surface. 
N91-25966/6/GAR 157,829 PC A03/MF A01 
N91-25367/4/GAR 


Characterization 4 Flow in a Scroll Duct. 
N91-25367/4/GAR 157,798 PC A03/MF A01 


N91-25368/2/GAR 
Frequency Analysis of Fluids and Fluid-Structure Systems. 
N91-25368/2/GAR 157,799 PC A07/MF A02 
N91-25381/5/GAR 
Fiber-Optic Same for Aerospace Electrical Measure- 
le. 


ments: An Updai 
N91-25381/5/GAR 158,676 PC A02/MF A01 
N91-25382/3/GAR 
pre ante Velocimetry for the Surface Tension Driven 
— Using a Particle Displacement 
Seien + a~ 
N91-25382/3/GAR 


N91-25383/1/GAR 


Camera een in Integer Lattices (Extended Abstract). 
N91-25383/1/GAR 159,359 PC A03/MF A01 


N91-25387/2/GAR 


Particle et Tracking Applied to Air FI 
N91-25387/2/GAR ie 160,139 PO A0S/MF A01 


N91-25395/5/GAR 
Analytical and Experimental Study of Vibrations in a Gear 


Transmission. 
N91-25395/5/GAR 157,812 PC A03/MF A01 
N91-25400/3/GAR 


Axial Thrust Balancing of Small High-Speed High-Pressure 


Rocket Pumps. 
N91-25400/3/GAR 158,402 PC A03/MF A01 


N91-25401/1/GAR 


ign and —- Surface-Climbing Robo! 
N91-25401/1/GAR 1880. PC A07/MF A02 
ee 


160,138 PC A03/MF A01 


Acoustical —_ of Gear Housi 

N91-25411/0/: 15: is "eC A02/MF A01 
N91-25412/8/GAR 

Advanced Rotorcraft Transmission (ART) Program-Boeing 


Helicopters Status Ri 
N91-25412/8/GAR 157,814 PC A03/MF A01 
N91-25413/6/GAR 


Magnetic Bearings-State of the Art. 


N91-25456/5/GAR 


N91-25413/6/GAR 
N91-25421/9/GAR 


159,192 PC A03/MF A01 


IMAT Graphics Manual. 

N91-25421/9/GAR 
N91-25422/7/GAR 

Cuties eee and Shear Buckling Analysis of Hy: 

N91 e122/7 GAR 157,815 PC A03/MF A01 
N91-25436/7/GAR 

—— of Failure and Risk Assessment of Propulsion 

N91-25436/7/ 158,403 PC A02/MF A01 
N91-25437/5/GAR 

Identification of Observer/Kalman Filter Markov Param- 


eters: Theory ‘ 

N91-25437/5/GAR 158,609 PC A03/MF A01 
N91-25438/3/GAR 

Hane of Mechanical Behavior and Stereological 

N91-25438/3/GAR 160,285 PC A03/MF A01 
N91-25439/1/GAR 


Phase Shifting Speckle Interferometry. 
N91-25439/1/GAR 159,142 PC A07/MF A02 


N91-25440/9/GAR 
Sa + ee ee) ee ee 


NOT 51-25440/9/GAR 158,155 PC A06/MF AG2 
N91-; 25442/5/GAR 
arg anna of an Intermetallic Matrix Composite 
N2eua/eann ¥ 159,229 PC A03/MF A01 
N91-25443/3/GAR 
Thermoviscoplastic Response of Ti-15-3 under Various 


Li Conditions. 
NOL 2en43/3/GAR 159,287 PC A06/MF A02 
N91-25444/1/GAR 


160,284 PC A04/MF A01 





Fourth Airborne Workshop: Summary Minutes. 
N91-25444/1/GAR 159,947 PC A05/MF A02 


N91-25445/8/GAR 


Fourth Airborne Workshop. 
N91-25445/8/GAR 159,948 PC A13/MF A03 
N91-25446/6/GAR 
Airborne Lidar Research (Abstract Only). 
N91-25446/6/GAR 158,029 
(Order as N91-25445/8/GAR, PC A13/MF A02) 
N91-25447/4/GAR 
Airborne Campaigns (Macs) for 
Ecosyst 
N91-25447/4/GAR 159,949 
(Order as N91-25445/8/GAR, PC A13/MF A02) 
N91-25448/2/GAR 
——- Research Center’s Science and Applications 
Aircra te. 
N91-25448/2/GAR 
(Order as N91-25445/8/GAR, PC A13/ ME "saa 
N91-25449/0/GAR 
Goodard Space Flight Center/Wallops Flight Facility Air- 
borne Geoscience Capability. 
N91-25449/0/GAR 157,83 
(Order as N91-25445/8/GAR, PC A13/MF 02) 
N91-25450/8/GAR 


Pilot Land Data a (Pids) at the Ames Research 
Center re ft Data in Collaboration with an Eco- 


— Research 
-25450/8/GAR 159,44 
(Order as N91-25445/8/GAR, PC A13/MF rg 
N91-25451/6/GAR 
Aircraft Laser er Chlorophyll Distribution Across the 
Iceland-Faeroe Front (Abstract Only). 
N91-25451/6/GAR 
(Order as N91-25445/8/GAR, PC A13/ Mes 02) 
N91-25452/4/GAR 
Global Backscatter Experiment (GLOBE) Pacific Survey 
Mission. 
N91-25452/4/GAR 
(Order as N91-25445/8/GAR, PC AIS/ME; 02) 
N91-25453/2/GAR 
Calibration of the ER-2 Meteorological Measurement 
S 
NO1.25450/2/GAR 158,030 
(Order as N91-25445/8/GAR, PC A13/MF A02) 
N91-25454/0/GAR 
Air Deployed Probes in Oceanographic Re- 
search (Abstract Only). 
N91-25454/0/GAR 160,083 
(Order as N91-25445/8/GAR, PC A13/MF A02) 
N91-25455/7/GAR 
Tropospheric Ozone and Aerosol: Is Measured by Airborne 
the 1988 Arctic Geuniy Layer Experiment. 
BeT7/GAR 157,991 
3 Onder as N91-25445/8/GAR, PC A13/MF A02) 
N91- 25456/5/GAR 
Lidar Measurements of Ozone During the 1989 
Expedition. 


N91 man 158,02. 
. (Order as N91-25445/8/GAR, PC A13/MF ‘A02) 
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N91-25457/3/GAR 
Applications of the ER-2 Meteorological Measurement 
ystem. 
N91-25457/3/GAR 
(Order as N91-25445/8/GAR, PC A1s/ME-; N02) 
N91-25458/1/GAR 


NASA/Ames Research Center DC-8 Data System. 
N91-25458/1/GAR 


157,826 
(Order as N91-25445/8/GAR, PC A13/MF A02) 


N91-25459/9/GAR 
Cl-36 in the Stratosphere. 
N91-25459/9/GAR 1588: 
(Order as N91-25445/8/GAR, PC A13/MF ‘s02) 
N91-25460/7/GAR 


Nasa DC-8 Airborne Research Laboratory. 
N91-25460/7/GAR 158,03. 
(Order as N91-25445/8/GAR, PC A13/MF 02) 


N91-25461/5/GAR 


G Remote Sensing — E; iment wsioated The 
Frst Geology W Multisensor Ai treedig comms 
N91-25461/5/GAR 
(Order as N91-25445/8/GAR, PC A1s/ME "A02) 
N91-25462/3/GAR 
High-Resolution Measurements of Surface Topography with 
Asbome Laser Altimetry and the Global Positioning pod 
N91-25462/3/GAR 159,83. 
(Order as N91-25445/8/GAR, PC A13/MF 02) 
N91-25463/1/GAR 
ony rete | +a Radiometer (MIR). 


N91-25463/ 158, 
Order as N91-25445/8/GAR, PC A13/MF 02) 
N91-25464/9/GAR 
Airborne Sulfur Trace Species intercomparison Campaign: 
Sulfur Dioxide, ae Hydrogen Sulfide, Carbon 
Disulfide, and Sulfide. 
N91-25464/9/GAR 
(Order as N91-25445/8/GAR, PC A1s/ME N02) 
N91-25465/6/GAR 
Electrically Scanned Thinned Array Radiometer for Earth 
Remote Sensing. 
N91-25465/6/GAR 
(Order as N91-25445/8/GAR, PC A13/ME P A02) 
N91-25466/4/GAR 
Remote Sensi 


of Earth’s Atmosphere and Surface Using 
a Digital Array 


inned Interferometer: A New Type of Im- 


aging ometer. 
N91-25466/4/GAR 158,03. 
(Order as N91-25445/8/GAR, PC A13/MF M2) 


N91-25467/2/GAR 
Airborne Water Vapor DIAL apne and Measurements of 
Water and Aerosol Profiles. 
N91-25467/2/GAR 
(Order as N91-25445/8/GAR, PC A1s/Me; N02) 
N91-25468/0/GAR 


—_ Oceanographic Lidar a in the US Joint 
lobal Ocean a Study (JGOF: 
(Order as N91-25445/8/GAR, PC A13/ME A 02) 
N91-25469/8/GAR 
Advanced Microwave Precipitation Radiometer: A New Air- 
craft Radiometer for Passive Precipitation Remote Sensi 
N91-25469/8/GAR 158, 0. 
ers as N91-25445/8/GAR, PC A13/MF n02) 
N91-25470/6/GAR 
Lidar Fa nr of Polar Stratospheric Clouds During 
the 1 eg aey Arctic Stratospheric Expedition. 
N91- 25470/6/ GAR 158,049 
(Order as N91-25445/8/GAR, PC A13/MF A02) 
N91-25471/4/GAR 
Pte ay ye Scanner Data Evaluation Worksta- 
in: Applica’ 44 Daedalus Scanners. 
NOt. 2b871/4/GAR 


(Order as N91-25445/8/GAR, PC AIs/MF is N02) 
N91-25472/2/GAR 
yo ey te Data Analysis for ——. of Foliar Bio- 
hemical Content Along the Oregon Transect. 
N91-25472/2/GAR 
(Order as N91-25445/8/GAR, PC Asie; 02) 
N91-25473/0/GAR 
End-to-End Remote Sensing at the —— a Technolo- 


tory of John C. Stennis ice Cer 
Rot-osara/o/ean “oie 


(Order ¢ as N91-25445/8/GAR, PC A1a/ME Noe) 
N91-25474/8/GAR 
Ames Research Center C-130. 
N91-25474/8/GAR 
(Order as N91-25445/8/GAR, PC A1a/ME "Mo2) 
N91-25475/5/GAR 


Applying Kinematic GPS to Airborne Laser Remote Sens- 


NS1-25475/5/GAR 
(Order as N91-25445/8/GAR, PC A13/MF f 02) 
N91-25476/3/GAR 
Status Report on the Land Processes Aircraft Science 
Management Operations Working Group. 
N91-25476/3/GAR 
(Order as N91-25445/8/GAR, PC A1a/ME, ‘so2) 


OR-48 VOL. 91, No. 21 


N91-25477/1/GAR 

Use of Aircraft-Based Thermal Infrared Multispectral Scan- 

ner (Tims) Data to Measure Surface Energy Budgets on a 

iscape Scale. 
N91-25477/1/GAR 158,03. 
(Order as N91-25445/8/GAR, PC A13/MF ‘n02) 

N91-25478/9/GAR 

Surface Wave ee Experiment (Swade). 

N91-25478/9/GAR 60,059 
(Order as N91-25445/8/GAR, PC A13/MF A02) 
N91-25479/7/GAR 


Airborne Ground Penetrating Radar (Gpr) for Peat Analyses 
in the Canadian Northern 


fetlands Study. 
N91-25479/7/GAR 
(Order as N91-25445/8/GAR, PC A13/MF P A02) 
N91-25480/5/GAR 
Airborne Coherent Continuous Wave CO2 Doppler Lidars 
for Aerosol Backscatter Measurement. 
N91-25480/5/GAR 
(Order as N91-25445/8/GAR, PC A1s/ME-; 02) 
N91-25481/3/GAR 
Science Requi and Feasibility/Design Studies of a 
Very-High-. Altitude 4 Aircraft for Atmospheric we ™ 
N91-25481/3/GAR 





817 
(Order as N91-25445/8/GAR, PC A13/ME "n02) 


N91-25482/1/GAR 
C-130 a Digital Data System (CADDS). 
AR 


N91-25482/1 827 
(Order as N91-25445/8/GAR, PC A13/MF A02) 
N91-25483/9/GAR 
High Altitude Aircraft Program of NASA/Ames Research 
Center (Abstract Only). 
N91-25483/9/GAR 
(Order as N91-25445/8/GAR, PC A1a/ME "n02) 
N91-25484/7/GAR 
= Piloted Vehicle as an Earth Science Research 
ircraft 
N91-25484/7/GAR 
(Order as N91-25445/8/GAR, PC A13/ME aro 
N91-25485/4/GAR 


Remote Sensing of the Seasonal Variation of Coniferous 
Forest are and Function. 


N91-25485/4 159,837 
ae as N91-25445/8/GAR, PC A13/MF A02) 
N91-25486/2/GAR 
Visible and Near Infrared Observation on the Global Aero- 
sol Backscatter a (GLOBE). 
N91-25486/2/GAR 158,050 
(Order as N91-25445/8/GAR, PC A13/MF A02) 
N91-25487/0/GAR 
Profiles of alpha 13 C and alpha D in Methane from the 
Lower Stratosphere. 
N91-25487/0/GAR 158,05 
(Order as N91-25445/8/GAR, PC A13/MF 02) 
N91-25488/8/GAR 
Advanced Solid-State Array Spectrometer (ASAS) Data 
Sets from the 1990 Field Season: A Unique Look at Two 
Forested Ecosystems. 
N91-25488/8/GAR 
(Order as N91-25445/8/GAR, PC A1a/ME M02) 
N91-25489/6/GAR 
High Altitude Aircraft pees Using Real-Time Scientific 
Analysis of Telemetered Data. 
N91-25489/6/GAR 
(Order as N91-25445/8/GAR, PC A1s/MEs 02) 
N91-25490/4/GAR 
1990 Forest Ecosystem Dynamics Multisensor Aircraft 
Campaign. 
N91-25490/4/GAR 159,83. 
(Order as N91-25445/8/GAR, PC A13/MF sz) 
N91-25491/2/GAR 
Pointable, Helicopter-Based Remote Sensing Data Sa gal 
tion System for Coll val R — 
N91-25491/2/GAR 159,04 
(Order as N91-25445/8/GAR, PC A13/MF N02) 
N91-25492/0/GAR 
Polarimetric Radar for Assessing Subsurface Characteris- 
tics (Abstract Only). 
N91-25492/0/GAR 159,86: 
(Order as N91-25445/8/GAR, PC A13/MF ‘02 
N91-25493/8/GAR 
Aircraft Remote Sensing of Phytoplankton Spatial Patterns 
During the 1989 Joint Global Ocean Flux Study (Jgofs) 
North Atlantic Bloom Experiment. 
N91-25493/8/GAR 
(Order as N91-25445/8/GAR, PC Ata/ME Pane) 
N91-25496/1/GAR 
Automatic Extraction of Roads ae Spot Images. 
N91-25496/1/GAR 159,940 PC A06/MF A02 
N91-25497/9/GAR 
Computation of the Geoid and Its Errors with Special Atten- 


tion to the Inner Zone. 
159,850 PC A05S/MF A02 





N91-25497/9/GAR 
N91-25498/7/GAR 
Fourier Techniques in Physical Geodesy: A Fundamental 


Approach. 
N91-25498/7/GAR 159,851 PC A05/MF A01 


N91-25499/5/GAR 
Strict Least Squares Adjustment of Condi- 


tions in a Digital Coordinate Set. 
N91-25499/5/GAR 159,836 PC A07/MF A02 
N91-25500/0/GAR 


Assessment of ae Green Areas . Riyadh (Saudia Arabia). 
N91-25500/0/GAR 159,925 PC A03/MF A01 


N91-25502/6/GAR 


Mathematical Model of the Maximum Power Density Attain- 
able in an Alkaline eae Fuel Cell. 
N91-25502/6/GAR 158,806 PC A06/MF A02 


N91-25510/9/GAR 


Stirling Machine Operating Experience. 
N91 "36510/ 9/GAR 160,621 PC A02/MF A01 


N91-25533/1/GAR 


Interpretation of Crustal Dynamics Data in Terms of Plate 
Motions and Regional Deformation Near Plate Boundaries. 
N91-25533/1/GAR 159,852 PC A11/MF A03 


N91-25537/2/GAR 
Brorfelde Geomagnetic Observatory Magnetic Results 1988 


- 1989. 
N91-25537/2/GAR 157,993 PC A03/MF A01 
N91-25538/0/GAR 


Representations of Rotations and Tectonic Plate Motions. 
N91-25538/0/GAR 159,853 PC A08/MF A02 


N91-25548/9/GAR 


High Resolution Microwave Spectrometer Sounder (HIMSS) 
ove ren Program. Appendix: TRMM Study (An Instru- 
nt for enh 's Tropical Rainfall Measuring Mission). 
NS1-25848/ '9/GAR 158,041 A06/MF A02 


N91-25549/7/GAR 
Role of Global Cloud Climatologies in Validating Numerical 


Models. 

N91-25549/7/GAR 157,994 PC A03/MF A01 
N91-25550/5/GAR 

Atmospheric Environment for Space Shuttle (STS-35) 
Launch. 


uncn. 
N91-25550/5/GAR 158,025 PC A03/MF A01 
N91-25553/9/GAR 


Guide to Measurement of Winds with Instrumented Aircraft. 
N91-25553/9/GAR 58,007 PC A0S/MF A01 


N91-25554/7/GAR 
Linear and Nonlinear Aspects of the Tropical 30-60 Day 


Oscillation: A Modeling Study. 
N91-25554/7/GAR 158,008 PC A06/MF A02 


N91-25555/4/GAR 
Analysis of Lightning Field Changes Produced by Florida 
Thunderstorms. 
N91-25555/4/GAR 158,052 PC A08/MF A02 
N91-25556/2/GAR 


Role of Water Vapor in Climate. A Strategic Research Plan 
for the Proposed Gewex Water bey Project (GVAP). 
N91-25556/2/GAR 58,026 PC A04/MF A01 


N91-25557/0/GAR 
Satellite Orbit Considerations for a Global Change Technol- 


Architecture Trade Study 
158,027 PC A03/MF A01 


the G tri 





NO1-25557/0/GAR 
N91-25558/8/GAR 
Science Requirements for a Global Change Technology Ar- 


chitecture Trade Study 
N91-25558/8/GAR 158,028 PC A03/MF A01 
N91-25561/2/GAR 


Current Meter Records. Site F: 52 Degrees 37 Minutes N, 
03 rees 46 Minutes E. August 1988 - September 1989. 


North Sea Project. 

N91-25561/2/GAR 160,060 PC A08/MF A02 
N91-25562/0/GAR 

Current Meter Records. Site E: 52 

02 oy! ho the _— E. August 19: 

Nort 

NOT.25562/0/GAR 160,061 
N91-25563/8/GAR 

Soe Meter Records. Site B: 55 rees 30 Minutes N, 

05 Degrees 31 Minutes E. August 1988 - September 1989. 


North oa Project. 
N91-25563/8/GAR 160,062 PC A10/MF A03 
N91-25566/1/GAR 


Cs-137 Soil to Plant Transfer Studies and Their Im) ——* 
on Parameters ae in the Austrian Version of E 
N91-25566/1/GAR 157,849 PC A03/MF A01 


N91-25571/1/GAR 
—- Life Sciences 1: Reprints of Background Life Sci- 


ences Publications. 
N91-25571/1/GAR 160,631 PC A18/MF A04 
N91-25572/9/GAR 


Role of Calcium in Osteoporosis. 
N91-25572/9/GAR 159,411 
(Order as N91-25571/1/GAR, PC A18/MF A03) 
N91-25573/7/GAR 


Gravity, Calcium, and Bone: Update, 1989. 
N91-25573/7/GAR 159,4 
(Order as N91-25571/1/GAR, PC A18/MF A03) 


N91-25574/5/GAR 
oe jiustments to Gravitational Stress. 
4/5/ 


N91-2557 159,577 
(Order as N91-25571/1/GAR, PC A18/MF A03) 


rees 43 Minutes N, 
- September 1989. 


PC A10/MF A03 





NTIS ORDER/REPORT NUMBER INDEX 


001-25676/2/GAR 
to Stressful 
j=l 
N91-25575/2/GAR 
(Order as N91-25571/1/GAR, PC Ate/Me J 03) 
partie, cp 
leart-Lung Interactions in Aerospace Medicine. 


NOT 2567 ‘onder 
der as N91-25571/1/GAR, PC AIB/ME 03) 


Envirc 





: Strategy of Adaptive 


RR 
Three groomed in Skeletal Muscle Fiber Classification Al- 
lotype, Isotype and Phenotype. 

N91-25577/8/GAR 
Order as N91-25571/1/GAR, PC Ate/ME A 03) 

N91-25578/6/GAR 

| ear of Weightlessness on Human Fluid and Electrolyte 


N91-25578/6/GAR 
(Order as N91-25571/1/GAR, PC Ate/ME "A03) 
pate taco 
Gravitational Force and the Cardiovascular System. 
N91-25579/4/GAR 


159, 
(Order as N91-25571/1/GAR, PC A18/MF a) 
N91-25580/2/GAR 
Macular Bioaccelerometers on Earth and in Space. 
N91-25580/2/GAR 159, 
(Order as N91-25571/1/GAR, PC Ate/MF i; ‘A03) 
N91-25581/0/GAR 
pon pour Mi Special Tools for Biological Research on Earth 
in 
N91-25581 70/GAR 
(Order as N91-25571/1/GAR, PC Ate/ME M03) 
N91-25582/8/GAR 
Effects of Clinostat Rotation on Aurelia Statolith Synthesis. 
N91-25582/8/GAR 59, 


602 
(Order as N91-25571/1/GAR, PC A18/MF A03) 


N91-25583/6/GAR 
Metabolism of Nonessential N15-Labeled Amino Acids and 
thn Measurement of Human Whole-Body Protein Synthesis 
N91-25583/6/GAR 
(Order as N91-25571/1/GAR, PC A1s/ME J 03) 
NOT-28604/4/GAR 





fo the Physiology of Weightlessness. 
NO1.2588474/GAR 159,521 
(Order as N91-25571/1/GAR, PC A18/MF A03) 
N91-25585/1/GAR 


Perception of the Body in Space: Mechanisms. 
N91-25585/1/GAR 


525 
(Order as N91-25571/1/GAR, PC A1e/ME } ‘A03) 


N91-25586/9/GAR 
Gravitational Effects on Brain and Behavior. 
N91-25586/9/GAR 
(Order as N91-25571/1/GAR, PC A1s/ME "A03) 
N91-25587/7/GAR 
Mit/Canadian Vestibular Experiments on the Spacelab-1 
Mission. a : Sensory Adaptation to Weightlessness and 
Readaptation to One-G: An Overview. 
N91.25587/7/GAR 
(Order as N91-25571/1/GAR, PC Ate/Me "A03) 
N91-25589/3/GAR 
Characterization of Slow and Fast ay Nystagmi 
N91-25589/3/GAR 159,5: bo ‘A09/MF A02 
N91-25600/8/GAR 
Aerospace Medicine and Biology: A Continuing Bibliography 


with Indexes — 350). 
N91-25600/8/G. 160,632 PC A04 


N91-25601/6/GAR 
com Maen ty he 
matic- ‘arget Recognition. 
N91-25601/6/GAR 


N91-25621/4/GAR 
Review of Estelle and LOTOS with Respect to Critical Com- 


ications. 
Rov-oseet /4/GAR 158,517 PC A03/MF A01 
N91-25622/2/GAR 


T on the Cray X/MP. 
N91-25622/2/GAR 


N91-25623/0/GAR 
Introduction to the LARC Central Scientific Computing 


Complex. 

N91-25623/0/GAR 158,478 PC A03/MF A01 
N91-25624/8/GAR 
Guidance, algeriten U and Control Subsystem Equipment 





Avionics: A Study of Auto- 
" 157,828 PC A03/MF A01 


158,518 PC A02/MF A01 


Selection im Using Expert System Methods. 
N91-25624/8/GA sn 160,606 PC A03/MF A01 
N91-25625/5/GAR 


Rule Neg A Software Engineering Approach Towards 


Verification of Expert Systems. 
N91-25625/5/GAR 158,519 PC A06/MF A02 
N91-25626/3/GAR 
Research Review of Quality Assessment for Softwar 
N91-25626/3/GAR 158,520 PC ‘A03/MF A01 
N91-25628/9/GAR 
NAS Operational Test and Evaluation (OT/E)/Int 
the Interim Monitor and Control Software (IMCS) 
cedures. 


ration of 
est Pro- 


N91-25628/9/GAR 
N91-25629/7/GAR 
= for Bandpass Filteri 


160,651 PC A07/MF A02 


Magnetometer 


N91-25688/3/GAR 


N91-25658/6/GAR 
N91-25659/4/GAR 


158,542 PC A03/MF A01 





to Reconstruct Tethered 

NS1-25629/7/GAR 
N91-25630/5/GAR 

GRID3D-V2: An Prag ca Version of the GRID2D/3D Com- 

puter Program for Grid S in Complex- 

Shaped Three-Dimensional Spatial Domains 

N91-25630/5/GAR 158,521 PC A06/MF A02 
N91-25631/3/GAR 

Real-Time Fuzzy Inference Based Robot Path Planning. 

N91-25631/3/GAR 159,181 PC A03/MF A01 
N91-25632/1/GAR 

Software Reuse Issues Affecting AdaNET. 

N91-25632/1/GAR 158,522 PC A03/MF A01 
N91-25633/9/GAR 


Non-Developmental Item Computer Systems and the Mali- 


cious Software Threat 
N91-25693/9/GAR 158,523 PC A03/MF A01 


N91-25634/7/GAR 


tellite Skiprope Motion. 
160,616 PC A03/MF A01 





Software Engineering 

N91 25634/7/GAR 
N91-25635/4/GAR 

Discrete Mathematics, Formal Methods, the Z Schema and 


the Software Life Cycle. 
158,525 PC A03/MF A01 


158,524 PC A03/MF A01 


N91-25635/4/GAR 
N91-25636/2/GAR 

Framework Me ang es Platform for the Advanced Soft- 

ware Development Wor 

Design Document. 

N91-25636/2/GAR 
N91-25637/0/GAR 

Final Report (Houston University at Clear Lake City, Texas). 

N91-25637/0/GAR 158,527 PC A03/MF A01 
N91-25638/8/GAR 

Trip a Iso Worki 


Applications Rapporteur 
N91 "25638/6/GAR 


N91-25639/6/GAR 
Summary Report for the Engineering Script Language 


(ESL). 
158,529 PC A04/MF A01 





158,526 PC A04/MF A01 


Group 9, Ada, Uniformity of Ada 
roup, = Ada Europe. 
58,528 PC A02/MF A01 


N91-25639/6/GAR 
N91-25640/4/GAR 
Overview of SAFENET and Its Implications for Aerospace 


Applications. 
N91-25640/4/GAR 158,479 PC A03/MF A01 
N91-25641/2/GAR 


Expert oe Training and Control Based on the Fuzzy 


Relation Matrix. 
N91-25641/2/GAR 158,626 PC A03/MF A01 
N91-25645/3/GAR 


System Identification Using Hankel Matrices by the Time 


Domain Approach. 
N91-25645/3/GAR 158,530 PC A03/MF A01 


N91-25646/1/GAR 





S Fault Tol Using Data ey 
N91-25646/1/GAR 158,531 A04/MF A01 
N91-25647/9/GAR 
Usi aphical § Pri 
Calinc/ apis Instrument 
N91-25647/9/GAR 
nov 2te77/0an 


tric Series in Maple. 
Not 9125848) 7/GAR 158,532 PC A03/MF A01 


N91-25649/5/GAR 

At Last an — = C Binding of i. 

N91-25649/5. 58,533 PC A02/MF A01 
wovaee0/4AR 


aa Language to Write 
59, 168 PC A03/MF A01 


for Arbitrary oie Grammars. 


NO1256 Wry tH 58,534 PC A03/MF A01 


N91-25651/1/GAR 


Quantifiers. 
N91-25651/1/GAR 
N91-25652/9/GAR 
Determiners. 
N91-25652/9/GAR 
N91-25653/7/GAR 
Infinitary Church-Rosser Property for Non-Collapsing Or- 


thogonal Term Rewriting Systems. 
N91-25653/7/GAR - 158,537 PC A03/MF A01 
N91-25654/5/GAR 


GSE, a Generic S' 
N91-25654/5/GA 
N91-25655/2/GAR 
Fully Abstract Mode! for me a 
N91-25655/2/GAR 
N91-25656/0/GAR 


Studies in Pure pane Termination. 
N91-25656/0/GAR 158,540 PC A03/MF A01 


N91-25657/8/GAR 


Logging and Recovery in Prisma. 
N91-25657/8/GAR 


N91-25658/6/GAR 
Performance Analysis of a Dynamic Query Processing 
Scheme. 


158,535 PC A03/MF A01 


158,536 PC A03/MF A01 


itax-Directed Editor. 
158,538 PC A03/MF A01 


PC 5 A08/ MF A01 


158,541 PC A03/MF A01 


R pective Creation of Virtual Alternative Hierarchies. 
N91-25659/4/GAR 158,543 PC A03/MF A01 


N91-25660/2/GAR 
Layered Semantics for a Parallel Object-Oriented Lan- 


Rig1/25660/2/GAR 158,544 PC A03/MF A01 
N91-25661/0/GAR 
Meaning of Negative Premises in Transition System Specifi- 


cations. 

N91-25661/0/GAR 158,545 PC A03/MF A01 
N91-25662/8/GAR 

Formal Semantics. 

N91-25662/8/GAR 
N91-25663/6/GAR 

IDDL: A Language for Intelligent Interactive Integrated CAD 


ystems. 
N91-25663/6/GAR 159,155 PC A03/MF AO1 
N91-25664/4/GAR 


Multiple ee ae orn 
N91-25664/4/GAR — 59,156 PC A03/MF A01 


N91-25665/1/GAR 
Nonwellfounded Sets and Programming Language Seman- 
tics. 


N91-25665/1/GAR 158,547 PC A03/MF A01 
N91-25666/9/GAR 

Meta-Environment for Generating Programming Environ- 

NS1-25666/9/GAR 158,548 PC A03/MF A01 
N91-25667/7/GAR 

pean Sod eat for Specification of Inter-Process 


Commi 

N91- 28667/7/GAR 158,549 PC A03/MF A01 
N91-25668/5/GAR 

Examples in Manifold. 

N91-25668/5/GAR 
N91-25669/3/GAR 


158,546 PC A03/MF A01 


158,550 PC A03/MF A01 


Discourse Representation Theory. 
N91-25669/3/GAR 158,551 


caaaaee omg 


PC A03/MF A01 


and Implementation of Design Knowledge 
tation 
159,157 PC AQ3/MF A01 


Represent 

for intelige nt GAD. I 

N91-25670/1/GAR 
N91-25671/9/GAR 

Deriving Incremental Implementations from Algebraic Speci- 

fications. 

N91-25671/9/GAR 158,552 PC A03/MF A01 
N91-25672/7/GAR 

Term Rewriting Systems. 

N@1-25672/7/GAR 
N91-25673/5/GAR 


Editing Objects of Hierarchical Structured Drawing. 
N91-25673/5/GAR 158,554 PC A03/MF A01 


N91-25674/3/GAR 


158,553 PC A07/MF A02 


Loop Checking and Negation. 
No1-25674/3/GAR 
N91-25675/0/GAR 
_— A Data Structure for Adaptive Multigrid Computa- 


NOt. 25675/0/GAR 158,556 PC A03/MF A01 
N91-25676/8/GAR 
Numvec Fortran Library Manual. Chapter: Basic Linear Al- 
‘a. Routine: Matmul. Chapter: Simultaneous Linear 
quations. Routines: BIDIAGL and BIDIAGU. 
N91-25676/8/GAR 158,557 PC A02/MF A01 


N91-25680/0/GAR 


Autonomous Fault Detection, Isolation, and Recovery 
System for a roy Electric Power Distribution Test Bed. 
N91-25680/0/GAR 160,607 PC noa/ ME AO1 


N91-25682/6/GAR 


QDP/PLT User’s Guide. 
N91-25682/6/GAR 


N91-25683/4/GAR 
SEAPAK User’s Guide, Version 2.0. Volume 1: System De- 


scription. 

N91-25683/4/GAR 160,093 PC A07/MF A02 
N91-25684/2/GAR 

SEAPAK User’s Guide, Version 2.0. Volume 2: Descriptions 


of Programs. 
N91-2! /2/GAR 160,094 PC A20/MF A04 
N91-25685/9/GAR 


AdaNET Key Issues Summary Report. 
N91-25685/0/GAR ‘158,480 PC A02/MF A01 


N91-25686/7/GAR 


Cooperative Processing User Interfaces for AdaNET. 
N91-25686/7/GAR an 158,559 PC OA03/ MF AOo1 


N91-25687/5/GAR 
Analysis of the Intel 386 and 1486 a for the 


Space Station Freedom Data M nt 
N91-25687/5/GAR 160.608 be A0S/MF A01 
‘am Verification. 


N91-25688/3/GAR 
158,560 PC A04/MF A01 


Introduction to Pr 
OR-49 


158,555 PC A03/MF A01 


158,558 PC AOS/MF A01 


N91-25688/3/GA\ 
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N91-25689/1/GAR 


Computing Boolean Functions on Anonymous Hypercube 
Networks (Extended Abstract). 
N91-25689/1/GAR 158,561 PC A03/MF A01 
N91-25690/9/GAR 
Block-Cholesky for Parallel no 
N91-25690/9/GAR 
N91-25696/6/GAR 
Distributed Fault-Detection and Diagnosis System Using on- 
Line Parameter Estimation. 
N91-25696/6/GAR 


N91-25697/4/GAR 


58, 562 PC A03/MF A01 


158,610 PC A02/MF A01 


Modeling ign Pr 
N91-25697/4/GAR 
N91-25698/2/GAR 


159,158 PC A03/MF A01 


Component Class for 
N91-25698/2/GAR 
N91-25699/0/GAR 
Representation and Implementation of Design Knowledge 
for Intelli CAD: Theoretical Aspects. 
N91-25699/0/GAR 159,160 PC A03/MF A01 
N91-25700/6/GAR 


Constraint Reasoning with Incomplete Knowledge: The Tol- 

erance on adupeniah. 

N91-25700/6/GAR 158,627 PC A08/MF A02 
N91-25709/7/GAR 

Adjoints of Semigroups Acting on Vector-Valued Function 


N91-25709/7/GAR 159,324 PC A03/MF A01 
N91-25710/5/GAR 


Objects. 
159,159 PC A03/MF A01 


Graph Morphology. 
N91-25710/5/G3A 

N91-25711/3/GAR 
x Lie ate Hardy Spaces, and the Gelfand- 


Compile: 
Gindikin Pri 
73/GAR 159,326 PC A03/MF A01 


159,325 PC A03/MF A01 


N91-25711/ 
N91-25712/1/GAR 
Twisted Yangians and Infinite-Dimensional Classical Lie Al- 
as. 


Nio1-25712/1/GAR 159,327 PC A03/MF A01 
N91-25713/9/GAR 
Proof of the Relativized, Non-Metric Form of Furstenberg’s 


Structure Theorem. 
N91-25713/9/GAR 159,328 PC A02/MF A01 
ee cel 


Zero Drifts in the First Quadrant of R2. 


Random Wal 
NO1-25714/7/GAR 159,329 PC A03/MF A01 
N91-25715/4/GAR 


Constrained Optimization Problem in a Processor Sharing 
Queue 


N91-25715/4/GAR 
N91-25716/2/GAR 
Tutte’s Characterization of Graphic Matroids: A Graphic 


‘oot. 
N91-25716/2/GAR 159,330 PC A03/MF A01 
N91-25717/0/GAR 


Realization and Partial Fractions. 

N91-25717/0/GAR 
N91-25718/8/GAR 

Near-Perfect Matri 

N91-25718/8/GAR 
N91-25719/6/GAR 

Gamma-Neigh 

N91-25719/6/GAR 
N91-25720/4/GAR 

a Reductions in Orthogonal Term Rewriting Sys- 


N91-25720/4/GAR 158,563 PC A04/MF A01 
N91-25721/2/GAR 


Transfinite oe nent in Orthogonal Term Rewriting Sys- 

tems (Extended shin 

N91-25721 IQIGAR 158,564 PC A03/MF A01 
N91-25722/0/GAR 

Real Time Process Al 

N91-25722/0/GAR 
N91-25723/8/GAR 

Computing Boolean Functions on Cayley Networks (Ex- 

ended Abstract). 

N91-25723/8/GAR 158,566 PC A03/MF A01 
N91-25724/6/GAR 

Explicit naoaysowry A Representatives for Weak Bisimulation 

N91-25724/6/GAR ‘ 158,567 PC A03/MF A01 
N91-25725/3/GAR 

Four Domains for Concurr 

N91-25725/3/GAR 
N91-25726/1/GAR 

a a a with Guards: Combining Hoare Logic with 

‘ocess Al 

N91- 25726)1/GAR 158,569 PC A04/MF A01 
N91-25727/9/GAR 

Time Splitting Method for the Three-Dimensional Shallow 


Water Equations. 
160,140 PC A03/MF A01 


158,419 PC A03/MF A01 


159,331 PC A03/MF A01 
159,332 PC A03/MF A01 


159,333 PC A03/MF A01 


158,565 PC A03/MF A01 





” 158,568 PC A03/MF A01 


N91-25727/9/GAR 
N91-25728/7/GAR 
Euler: An Adaptive Euler Code. 
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N91-25728/7/GAR 
N91-25729/5/GAR 

Note on the Grid Movement Induced by MFE. 

N91-25729/5/GAR 159,934 PC A03/MF A01 
N91-25730/3/GAR 


Numerical Analysis of Time-Dependent Boussinesq Models. 
N91-25730/3/GAR 160,142 PC A03/MF A01 


gyrtrsisemioys 


Runge-Kutta Methods and Local Uniform Grid Refinement. 
N91-25731/1/GAR 159,335 PC A04/MF A01 


N91-25739/4/GAR 
Hi h-Order Polynomial Expansions (HOPE) for Flux-Vector 


N91 1 2539/4/GAR 157,800 PC A02/MF A01 
N91-25741/0/GAR 

Model Reduction by Trimming for a Class of Semi-Markov 

Reliability Models and the Corresponding Error Bound. 

N91-25741/0/GAR 159,3 PC A03/MF A01 
N91-25742/8/GAR 

Bootstrapping U-Quantiles. 

N91-25742/8/GAR 
N91-25743/6/GAR 

Nested Monte Carlo Study of Random Packing on the 


ere. 
N91-25743/6/GAR 158,628 PC A03/MF A01 
N91-25744/4/GAR 
Gradient Projection for No ic M Likelihood 
Estimation with Interval Censored Data. 
N91-25744/4/GAR 158,570 PC A03/MF A01 
N91-25745/1/GAR 
Second Order Optimality of Regular Projective Estimators, 
1 


Part 1. 
N91-25745/1/GAR 159,371 PC A03/MF A01 
N91-25746/9/GAR 


Bounds for the internal ee Distribution. 
N91-25746/9/GAR 58,629 PC A03/MF A01 


N91-25747/7/GAR 


Iterative Estimators. 
N91-25747/7/GAR 


N91-25748/5/GAR 


Completeness of Combinations of Constructor Systems. 
N91-25748/5/GAR 158,571 PC A03/MF A01 


N91-25749/3/GAR 


Development of an Analytical Tool to Study Power Quality 
of AC Power Systems for Large Spacecraft. 
N91-25749/3/GAR 160,622 PC A02/MF A01 


N91-25750/1/GAR 
Mission Planning Systems for Tactical Aircraft (Pre-Flight 


and in-Flight 
159,807 PC A04/MF A01 


160,141 PC A03/MF A01 


159,370 PC A03/MF A01 





159,372 PC A03/MF A01 


Ig} 
N91-25750/1/GAR 
N91-25751/9/GAR 
Dual Decomposition of Single-Machine Scheduling Prob- 


lems. 
N91-25751/9/GAR 159,361 PC A03/MF A01 
N91-25752/7/GAR } 


Combinatorics in Operations Research. 
N91-25752/7/GAR 159, 362 PC A03/MF A01 


N91-25753/5/GAR 
New Lower Bound Approach for Single-Machine Multicri- 


teria Scheduling. 
N91-25753/5/GAR 159,363 PC A03/MF A01 
N91-25754/3/GAR 


New Lower and Upper Bounds for Scheduling around a 


Small Common Due Date. 
N91-25754/3/GAR 158,630 PC A03/MF A01 
N91-25755/0/GAR 


Annual Precise Time and Time Interval (PTT!) Applications 


and nak on (22nd). 
NOW- 25755/0/GAR 158,432 PC A99/MF A06 
N91-25756/8/GAR 
ag Address: The past, Present, and Future of Atomic 
N91-25756/8/GAR 158,43. 
(Order as N91-25755/0/GAR, PC A99/MF 4) 
N91-25757/6/GAR 
Classical Microwave Frequency Standards. 
N91-25757/6/GAR 
(Order as N91-25755/0/GAR, PC A99/Mi i AO4) 
N91-25758/4/GAR 
Status of Cesium Beam Frequency Standards. 
N91-25758/4/GAR 435 
(Order as N91-25755/0/GAR, PC ASO/ME, ‘A04) 
N91-25759/2/GAR 
ny > = og Art and Future Directions for the Atomic Hydro- 


Rov2s 25759/2/GAR 160,181 
(Order as N91-25755/0/GAR, PC A99/MF A04) 
N91-25760/0/GAR 
Trapped-lon Frequency Standards. 
N91-25760/0/GAR 
(Order as N91-25755/0/GAR, PC ASO/MF i hoa) 
N91-25761/8/GAR 
Inter-Satellite Time Transfer: Techniq and Applicati 9 
N91-25761/8/GAR 437 
(Order as N91-25755/0/GAR, PC ASO/ME, ‘A04) 





N91-25762/6/GAR 
Current GPS/GLONASS Time Reference and UTC. 
N91-25762/6/GAR 160,658 
(Order as N91-25755/0/GAR, PC A99/MF A04) 


N91-25763/4/GAR 
USSR National Time Unit Keeping over Long Interval Using 
an Ensemble of H-Masers. 
N91-25763/4/GAR 158,431 
(Order as N91-25755/0/GAR, PC A99/MF 04) 
N91-25764/2/GAR 
Time and Frequency Comparisons in Europe by Means of 
ECS 5 Geostationary Satellite. 
N91-25764/2/GAR 158,43: 
(Order as N91-25755/0/GAR, PC A99/MF 10a) 
N91-25765/9/GAR 
ae Be a Crystal Oscillator Applied to Geodetic VLBI 
Experim 
N91 5765) 9/GAR 
(Order as N91-25755/0/GAR, PC A99/MF 104) 
N91-25766/7/GAR 
GPS Time Transfer with Implementation of Selective Avail- 


ability. 
N91-25766/7/GAR 
(Order as N91-25755/0/GAR, PC A99/ Mes 04) 


N91-25767/5/GAR 


= Scale Algorithm: Definition of Ensemble Time and 
Possible Uses of the Kalman Filter. 
N91-25767/5/GAR 158,44 
(Order as N91-25755/0/GAR, PC A99/MF ‘n04) 


N91-25768/3/GAR 
Ultra-Stable eas ) Trapped lon Frequency ane. 


N91-25768 4 
‘aan as N91-25755/0/GAR, PC ASo/ME ‘A04) 
N91-25769/1/GAR 
Design and Industrial Production of Frequency Standards in 
the USSR. 
N91-25769/1/GAR 158,4 
(Order as N91-25755/0/GAR, PC A99/MF 04) 
N91-25770/9/GAR 
Long-Term Microwave Power Drift of a Cesium Frequency 
Standard and Its Effect on Output Frequency. 
N91-25770/9/GAR 158,443 
(Order as N91-25755/0/GAR, PC A99/MF A04) 


N91-25771/7/GAR 
Rubidium Atomic Frequency Standards for GPS Block oe 


N91-25771/7/GAR 158, 
(Order as N91-25755/0/GAR, PC A99/MF A04) 


N91-25772/5/GAR 
— Frequency Calibration Using Television Video Carri- 


N91-25772/5/GAR 158,44. 
(Order as N91-25755/0/GAR, PC A99/MF hoa) 
N91-25773/3/GAR 
Geodetic Positioning of the Aerospace Electronics Re- 
search Lab (ERL) ) Cabome Time Transfer Receiver (TTR) 
Using the GPS Navstar Block | Satellites. 
N91-25773/3/GAR 
(Order as N91-25755/0/GAR, PC ASO/ME, 104) 


N91-25774/1/GAR 


Precise Measurement Method for lonospheric Total Elec- 
tron Content Using Signals from GPS Satellites. 
N91-25774/1/GA 157,995 
(Order as N91-25755/0/GAR, PC Ag9/MF A04) 
N91-25775/8/GAR 
Application of High Stability Oscillators to Radio Science 
Experiments Using Deep Space Probes. 
N91-25775/8/GA 
(Order as N91-25755/0/GAR, PC A99/ ME y0a) 
N91-25776/6/GAR 
coneeee Detector with sub-Microsecond Jitter and 
Cross’ 
NOT 25776/6/GAR 158,659 
(Order as N91-25755/0/GAR, PC A99/MF A04) 
N91-25777/4/GAR 
Hydrogen Masers with Cavity Frequency Switching Servos. 
N91-25777/4/GAR 60,182 
(Order as N91-25755/0/GAR, PC A99/MF A04) 
N91-25778/2/GAR 
Frequency Shifts in a ae Frequency Standard Due to 
Coupling to Another Standar 
N91-25778/2/GAR 158,447 
Order as N91-25755/0/GAR, PC A99/MF A04) 
N91-25779/0/GAR 
Effect of Thermal Cycling on Stress in Metallic Films on Ce- 
ramic Substrates. 
N91-25779/0/GAR 
Order as N91-25755/0/GAR, PC Age/Me s Aoa) 
N91-25780/8/GAR 
} near to the External Temperature of Some GPS Time 


NO *25780/8/GAR 
(Order as N91-25755/0/GAR, PC A99/ MF PA04) 

N91-25781/6/GAR 
GPS Block 2R Time Standard Assembly (TSA) Architecture. 
N91-25781/6/GAR 19 
(Order as N91-25755/0/GAR, PC A99/MF ‘A04) 
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N91-25782/4/GAR 


Interim Results from the Characterization Testing of the En- 
ory the | acca, (EDM) Rubidium Clocks for Satellite 


N91 28782) 4/GAR 
(Order as N91-25755/0/GAR, PC A99/' ME P Aoa) 
N91-25783/2/GAR 


the Drift Region in the Ramsey Cai 
Nowasres aiaare pa Hear: 
(Order 


N91-25784/0/GAR 
Time and Fr Measuring Metrological Equipment in 
the USSR. ‘equency ing log Quip! M 


N91-25784/0/GAR 
(Order as N91-25755/0/GAR, PC AQO/ME f hoa) 
N91-25785/7/GAR 
Two-Way Time Transfer Modem. 
N91-25785/7/GAR 158,45; 
(Order as N91-25755/0/GAR, PC A99/MF hoa) 
N91-25786/5/GAR 
Report on the Special Hydrogen Maser Workshop. 
N91-25786/5/GAR ee 
(Order as N91-25755/0/GAR, PC AgO/ME A oa) 
N91-25787/3/GAR 
Delivery and Application of Precise Timing for a Traveli 
Wave Powerline Fault Locator System. - 7 
N91-25787/3/GAR 158,728 
(Order as N91-25755/0/GAR, PC A99/MF A04) 
N91-25788/1/GAR 
Precise Synchronization of Phasor Measurements in Elec- 
tric Power Systems. 
N91-25788/1/GAR, 158,729 
(Order as N91-25755/0/GAR, PC A99/MF A04) 
N91-25789/9/GAR 
Time Concurrency/Phase-Time Synchronization in ital 
Communications Networks. rT ‘i 
N91-25789/9/GAR 
(Order as N91-25755/0/GAR, PC AO/ME FP A0d) 
N91-25790/7/GAR 
Cable and Wireless Approach to Network Synchronization. 
N91-25790/7/GAR 42 
(Order as N91-25755/0/GAR, PC A99/MF ‘A04) 
N91-25791/5/GAR 
International Two-Way Satellite Time Transfers Using 
Intelsat Space ment and Small Earth Stations. 
N91-25791/5/GA 158,453 
(Order as N91-25755/0/GAR, PC A99/MF A04) 
N91-25792/3/GAR 
BBC Network Radio Time and Frequency Standard and Its 
le in the Provision of the Greenwich Time oe. 


Rol 
N91-25792/3/GAR 
(Order as N91-25755/0/GAR, PC A99/ MEd hoa) 


N91-25793/1/GAR 
Sepeuning Computer Clocks Using a Local Area Net- 
N91-25793/1/GAR 
(Order as N91-25755/0/GAR, PC Ago/MEs 04) 

N91-25794/9/GAR 
Pe Origin of bea hen npl Shifts in Cesium Beam 


itand. 
NO1- -25794/9/ GAR 
(Order 





as N91-25755/0/GAR, PC caeonieeg 
N91-25795/6/GAR 
sot 4 | Sensitivity of Rubidium Gas 
Not 2eToe me Frequency — 160,480 
(Order as N91-25755/0/GAR, PC A99/MF A04) 
N91-25796/4/GAR 
He a of Systematic Frequency Variations in Hydrogen 
N91-25796/4/GAR 
(Order as N91-25755/0/GAR, PC ASO/MEJ noe) 
N91-25797/2/GAR 





Environmental Sensitivities of Quartz Crystal Culm, 
N91-25797/2/GAR 
(Order as N91-25755/0/GAR, PC A99/ME ‘A04) 
N91-25798/0/GAR 
Local Oscillator Induced Degradation of i gga Sta- 
bility in Passive Atomic Frequency Stand. 
N91-25798/0/GAR 
(Order as N91-25755/0/GAR, PC ASO/ME J hoa) 
N91-25799/8/GAR 
Performance of Soviet and US Hydrogen Masers. 
N91-25799/8/GAR 160, 
(Order as N91-25755/0/GAR, PC A99/MF Ada) 
N91-25800/4/GAR 
National- and International-Wide P 
meen of Position Location and 
Systems and Aids. 
NO1-25800/4/GAR 
(Order as N91-25755/0/GAR, PC AS/ME J hoa) 
N91-25801/2/GAR 
GPS Composite Clock Software Performance. 
N91-25801/2/GAR 160,65: 
(Order as N91-25755/0/GAR, PC A99/MF hoa) 
N91-25802/0/GAR 
Use of Precise Ephemerides, | lonospheric Data, and Cor- 
= Antenna Coordinates in a Long-Distance "GPS Time 
transfer 


of Future Im- 
ime Synchronization 


160,478 
as N91-25755/0/GAR, PC A99/MF A04) 


N91-25802/0/GAR 158,45. 
(Order as N91-25755/0/GAR, PC A99/MF 04) 


N91-25803/8/GAR 
GPS/LORAN-C Interoperability for Time and Frequency Ap- 
ications: A Sui of the Times of Arrival of LORAN-C 
PS Common Mode/Common View Sat- 
Observations. 
N91-25803/8/GAR 
(Order as N91-25755/0/GAR, PC ASO/ME) Moa) 
N91-25804/6/GAR 


LASSO, bay seg and GPS Time Comparisons: A (Very) 

Preliminary Status Report. 

N91-25804/6/GAR 158,458 
(Order as N91-25755/0/GAR, PC A99/MF A04) 


N91-25805/3/GAR 
Recent Devel its of LORAN-C in Europe. 
N91-25805/3/GAR 


160,661 
(Order as N91-25755/0/GAR, PC A99/MF A04) 
N91-25806/1/GAR 
Line pd nae in Hydrogen Masers. 


N91-2: 
(Order as N91-25755/0/GAR, PC Ago/ME } nos) 
N91-25807/9/GAR 


Study of the + of Nonlinear Spring 
N91-25807/9/GAR 160,286 PC A07/MF A02 
N91-25815/2/GAR 


Reduction of Cavity Noise at Subsonic Speeds. 
N91 35815/2/GAR 157,819 PC A03/MF A01 
N91-25817/8/GAR 


Tuned Optimi aire o Cents eee eee 
N91-25817/8/GAR 60,126 PC A02/MF A01 


N91-25819/4/GAR 
Radiation Experiments on Cosmos 2044: K-7-41, Parts A, 


B, C, D, E. 
N91-25819/4/GAR 160,633 PC A04/MF A01 
N91-25826/9/GAR 


Calculation of the Source Term for a Sib-Sequence at a 
VVER-1000 Type Reactor, Part 1. 
N91-25826/9/GAR 160,015 PC A04/MF A01 


N91-25827/7/GAR 
Calculation ¢ the Source Term for a Sib-Sequence at a 


VVER-1000 Reactor. Part 2: 
N91 He5007/TYGAR 160,016 PC A08/MF A02 
N91-25842/6/GAR 


Waste Destruction by Plasma. 
N91-25842/6/GAR 


N91-25843/4/GAR 
Experimental investigation of Hollow Cathode-Based 


lors. 
N91-25843/4/GAR 160,213 PC A06/MF A02 
N91-25845/9/GAR 
ey eh a Cubic Interpolation for ICF Hydrodyna- 


ics Simu! 
NOI 1 2584570/GAR 160,214 PC A03/MF A01 
N91-25846/7/GAR 
~~ Process of a Magnetic Island by Forced Reconnec- 


No1-25846/7/GAR 160,215 PC A03/MF A01 
N91-25847/5/GAR 
Model of vay od Biasing and Control of Scrape-off Layer 
mas. 


and Divertor Plas 
N91-25847/5/GAR 160,216 PC A03/MF A01 
N91-25848/3/GAR 


158,985 PC A02/MF A01 


Suppression of Magnetic Surface Breaking by Simple Extra 
Coils in a Finite _ Equilibrium of Helical System. 
N91-25848/3/GAR 160,217 PC A03/MF A01 


N91-25849/1/GAR 


High Temperature Divertor Plasma Operation. 
NST 25849/1/GAR 160,218 PC A03/MF A01 


N91-25850/9/GAR 
Simulation a. of Toroidal Phase-Locking Mechanism in 
Reversed-Field Pinch ‘ 


N91 -25850/9/GAR 160,219 PC A03/MF A01 

N91-25851/7/GAR 
a Grill Ri 
Plasma P. 


eri 
N91-25851/7/GAR 

N91-25852/5/GAR 
Simulation of Electron and lon Bipolar Flow in High Current 


with Magnetic Insulation. 
N91-25852/5/GAR 160,221 PC A03/MF A01 
N91-25853/3/GAR 


D.C. - Arc Plasma Generator for Nonequilibrium Plasmache- 


mical Processes. 
N91-25853/3/GAR 160,222 PC A03/MF A01 
N91-25854/1/GAR 
Suppression of Magnetic Fluctuations by Lower Hybrid Cur- 
rent Drive on the Castor Tokamak. 
N91-25854/1/GAR 160,223 PC A03/MF A01 


N91-25855/8/GAR 


Hard X ray Studies on the Castor Tokamak. 
N91-25855/8/GAR 160,224 PC A03/MF A01 


N91-25899/6/GAR 





to Pond Effects as 
160,220 PC A03/MF A01 





and Engi Due to R 


157,733 PC A03/MF A01 


Wn the 10008. 


Shorta, 
Unlikely 
N91-25899/6/GAR 


N91-25932/5/GAR 


N91-25900/2/GAR 
Profiles in Management: Relations in the Market and Busi- 
ness Place. 
N91-25900/2/GAR 157,730 PC A14/MF A03 
N91-25914/3/GAR 
1989 NASA-Asee Summer Faculty Fellowship Program in 
Aeronautics esearch. 
N91-25914/3/GAR 160,634 PC A04/MF A01 
N91-25915/0/GAR 
Infrared/Submillimeter Optical Properties Data Base. 
N91-25915/0/GAR 160,188 
(Order as N91-25914/3/GAR, PC A04/MF A01) 
N91-25916/8/GAR 
Mass oT "saan of Alpine Glaciers Through 
NoT-25016//GAR 
(Order as N91-25914/3/GAR, PC AOAIME A ro 


N91-25917/6/GAR 
Monte Carlo Simulation of Particle Acceleration at Astro- 


fae Shocks. 
{91-25917/6/GAR 
(Order 


157,944 
as N91-25914/3/GAR, PC A04/MF A01) 


N91-25918/4/GAR 

Transportable Telemetry Workstation (Abstract in” 
N91-25918/4/GAR 422 
(Order as N91-25914/3/GAR, PC Aoa/ME A01) 


N91-25919/2/GAR 
Shelf Fish Production 
Chi Data (Abstract Only). 
N91-25919/2/GAR 
(Order as N91-25914/3/GAR, PC Aoa/Me f Aor) 


Estimation from CZCS 


N91-25920/0/GAR 
Low Temperature Measurement of the Vapor Pressures of 
Planetary Molecules. 
N91-25920/0/GAR 
(Order as N91-25914/3/GAR, PC A04/ME "Mo 
N91-25921/8/GAR 
aw Sian of High Resolution ner 
N91-25921/8/GAR 
(Order as N91-25914/3/GAR, PC A04/MF A01) 
ssiasenama 
ae ee 
Altimeter. 


N91-25922/6/GAR 
(Order as N91-25914/3/GAR, PC AoasMie i 401) 
N91-25923/4/GAR 
Image Data 7 rm Investigation (Abstract Only). 
N91-25923/4/G 158,423 
(Order as N91-25914/3/GAR, PC A04/MF A01) 
N91-25924/2/GAR 
Abundances from UV Lines of HgMn and Stand- 
ard Late-B Stars. 
N91-25924/2/GAR 157,946 
(Order as N91-25914/3/GAR, PC A04/MF A01) 
N91-25925/9/GAR 
anew Calibration Analysis of the Airborne Oceanograph- 
Noi -25925/9/ GAR 160,084 
(Order as N91-25914/3/GAR, PC A04/MF A01) 
N91-25926/7/GAR 
Role of Polar Stratospheric Clouds on Total Ozone Minihole 
Events. 
N91-25926/7/GAR 158,053 
(Order as N91-25914/3/GAR, PC A04/MF A01) 
N91-25927/5/GAR 
Choice of G in 2-Photon 1S-2S Transition in Atomic 
He and ite Expansions. 
N91-25927/5/GAR 
(Order as N91-25914/3/GAR, PC AOA/ME Ao) 
N91-25928/3/GAR 
Minimum Length PB/Scin Detector for Efficient Cosmic Ray 
I 
N91 -25928/3/GAR 157,986 
(Order as N91-25914/3/GAR, PC A04/MF A01) 


N91-25929/1/GAR 
Low Fi Electric and Magnetic Fields. 
N91-25929/1/GAR 157,996 

(Order as N91-25914/3/GAR, PC A04/MF A01) 

N91-25930/9/GAR 
pr ond Redesign of the Control the Robotics Re- 

an Model K-1607 Robot wr Abetract ag 

NOT 25 

(Order as N91-25914/3/GAR, PC A04/MF A01) 


N91-25931/7/GAR 
ho" panama aa mae aes 


N91-25931/7/GAR 157,94 
(Order as N91-25914/3/GAR, PC A04/MF ro4 


N91-25932/5/GAR 
Transient Performance of a Two-Phase Fluid Reservoir (Ab- 


N91 2S88e/5/GAR 
7 (Order as N91-25914/3/GAR, PC A04/ME enon 
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N91-25933/3/GAR 
Gallium Arsenide Processing for Gate Array Logic (Abstract 


nly). 
N91-25933/3/GAR 692 
(Order as N91-25914/3/GAR, PC AOA/ME ‘A01) 
N91-25934/1/GAR 
Computer Network Environment Planning and Analysis. 
N91-25934/1/GAR 424 
as N91-25914/3/GAR, PC A04/MF A01) 
N91-25935/8/GAR 
Use of Aircraft and Satellite Remote Sensing of Phyto- 
plankton Chiorophyil Concentrations in Case 2 Estuarine 
Waters of the Chesapeake Bay. 
N91-25935/8/GAR 
(Order as N91-25914/3/GAR, PC A04/ME PAOt) 
N91-25936/6/GAR 
Fone ay aren of a Funding, Cost, and Spending Model for 
Projects. 
N91-25936/6/GAR 
(Order as N91-25914/3/GAR, PC A04/ ME PAO) 
yet = 


Dion ich 


and / 
Not -25937/: ~ ee GAR 





of Errors in Computer Software. 


, 57% 
der as N91-25914/3/GAR, PC A04/MF A01) 


N91-25938/2/GAR 


Specification of Parameters for Development of a Spatial 
heer for — Monitoring and Famine Early Warning 
in the African Sahe 
NOT 25030/2/GAR- 
(Order as N91-25914/3/GAR, PC Aoa/Me on) 
N91-25939/0/GAR 
peered NASA's Land Analysis System (Las) Image 
ing Software with an Appr ite Geographic ie 
—aion — (Gis): A Review of Candidates in the Public 


N91-25939/0/GAR 
(Order as N91-25914/3/GAR, PC AOa/MF ro 
N91-25940/8/GAR 
— Flare Hard and Soft X ay Relationship Determined 
‘om Smm Hxrbs and BCS Data. 
NDT_25040/8/GAR 157,948 
(Order as N91-25914/3/GAR, PC A04/MF A01) 
N91-25941/6/GAR 
Data System Interoperability. 
N91-25941/6/GAR 
(Order as N91-25914/3/GAR, PC AOA/ME ; re 
N91-25950/7/GAR 
Nasa/DOD Aerospace Knowledge Diffusion Research 
hes na Phase 3: caoey & and Student Respondents Includ- 


ol requency Distributions. 
N91-25950/7/GAR 160,635 PC A03/MF A01 
N91-25951/5/GAR 


a. of yr Disk Operation Managing 


Programs for NS System 
NO?P2508175/GAR 158,574 PC A03/MF A01 
N91-25952/3/GAR 


Performance Related Issues in Distributed Database Sys- 


tems. 

N91-25952/3/GAR 158,575 PC A04/MF A01 
N91-25953/1/GAR 

re gu the Effects of Heterogeneity on Distributed Sys- 


NOt -25953/1/GAR 158,48. 
(Order as N91-25952/3/GAR, PC A04/MF not) 
N91-25954/9/GAR 
Distributed Scheduling Algorithm for Heterogeneous Real- 


Time Systems. 
N91-25954/9/GAR 
Order as N91-25952/3/GAR, PC AOA/ME) ron 
N91-25955/6/GAR 
Performance Analysis of — Locking in Replicated Dis- 
led Database Systems. 
N91-25955/6/GAR 158,5. 
(Order as N91-25952/3/GAR, PC A04/MF on 
N91-25956/4/GAR 
Effects of Distributed arenes Modeling on Evaluation of 
Transaction Rollbacks. 
N91-25956/4/GAR 158,5. 
(Order as N91-25952/3/GAR, PC A04/MF Mon 
N91-25957/2/GAR 
Heterogeneous Distributed Databases: A Case Study. 
N91-25957/2/GAR 158,5. 
(Order as N91-25952/3/GAR, PC A04/MF re 
N91-25958/0/GAR 
Integrated Decision Support System for TRAC: A Proposal. 
N91-25958/0/GAR és 158,579 
(Order as N91-25952/3/GAR, PC A04/MF A01) 
N91-25960/6/GAR 
Index to NASA News Releases and Speeches, 1989. 
N91-25960/6/GAR 160,636 PC "A04/ME A01 
N91-25972/1/GAR 
Prenrnge § Anomalies of Carbon and Nitrogen in the IVE 
Spectra of ALGOL-Type Interacting Binaries ve: 
N91-25972/1/GAR 197, 7,949 PC A03/MF A01 
N91-25981/2/GAR 


Colliding Stellar Winds in O-T, as Binary Systems. 
N91-25981/2/GAR "7 Pe A02/MF A01 
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N91-25982/0/GAR 
Abstracts for the International Conference on Asteroids, 
Comets, Meteors 1991 (Abstracts Only). 
N91-25982/0/GAR 157,951 PC A13/MF A03 
N91-25983/8/GAR 
Characterizing Water/Rock Interaction in Simulated Comet 
Nuclei Via Calorimetry: Tool for in-Situ Science, Laboratory 
Analysis, and oi Preservation (Abstract Only). 
N91-25983/8/GAR 


157,952 
(Order as N91-25982/0/GAR, PC A13/MF A02) 


N91-25984/6/GAR 
From C/Mrkos to ea 30 Years of Cometary Spec- 
troscopy (Abstract Only) 
N91-25984/6/GAR 
(Order as N91-25982/0/GAR, PC A13/MF "hon 
N91-25985/3/GAR 
Low-Pressure Clathrate-Hydrate Formation in Amorphous 
Astrophysical Ice Analogs (Abstract Only). 
N91-25985/3/GAR 
(Order as N91-25982/0/GAR, PC A13/MF "n02) 


N91-25986/1/GAR 


Modeling the Coma of 2060 Chiron (Abstract Only). 
N91-25986/1/GAR 


7,955 
(Order as N91-25982/0/GAR, PC A13/MF A02) 


N91-25987/9/GAR 
Ont. Photometry of 2060 Chiron, 1991 January (Abstract 
N91-25987/9/GAR 
(Order as N91-25982/0/GAR, PC A13/ME "02) 
N91-25988/7/GAR 
on Evidence for Historic Cometary Activity (Abstract 
inty; 
N91-25988/7/GAR 157, 
(Order as N91-25982/0/GAR, PC A13/MF A02) 
N91-25989/5/GAR 
Dust Coma of Comet Austin (1989C1) (Abstract Only). 
N91-25989/5/GAR 7,958 
(Order as N91-25982/C/GAR, PC A13/MF A02) 
N91-25990/3/GAR 
HUT Observations of Carbon Monoxide in the Coma of 
Comet Levy Voy (Abstract Only). 
N91-25990/3/GAR 
(Order as N91-25982/0/GAR, PC A1s/ME "yo2) 
ot ag 
D Spectrum and Production Rates for Comet p/Temple 
S hoses Only). 
N91-25991/1/GAR 
(Order as N91-25982/0/GAR, PC A1s/ME no) 
N91-25992/9/GAR 
P/Halley: Spatial Distribution and Scale Lengths for C2, 
CN, NH2, and H2O (Abstract Only). 
N91-25992/9/GAR 
(Order as N91-25982/0/GAR, PC A1s/ME hoe) 
N91-25993/7/GAR 
a in Magmatic Processes among Igneous Aster- 
ids (Abstract Only) 
Not -25993/7/GA 157,8 
(Order as N91-25982/0/GAR, PC A13/MF N02) 
N91-25994/5/GAR 
Onn A Featureless Asteroid-Like Spectrum (Abstract 
N91-25994/5/GAR 
(Order as N91-25982/0/GAR, PC A13/ME "n02) 
N91-25995/2/GAR 
Near-Earth Asteroid Discovery Rate Review (Abstract 


Only). 
N91-25995/2/GAR 
(Order as N91-25982/0/GAR, PC A13/ME "No2) 
N91-25996/0/GAR 
1990 MB: The First Mars Trojan (Abstract Only). 
N91-25996/0/GAR 921 
Order as N91-25982/0/GAR, PC A13/MF A02) 
N91-25997/8/GAR 
Dust Particles from Comets and Asteroids Collected at the 
Earth's Orbit: Parent-Daughter Relationships (Abstract 


Only). 
N91-25997/8/GAR 157,92. 
(Order as N91-25982/0/GAR, PC A13/MF hoz) 
N91-25998/6/GAR 


Cometary Implications of the Internal Energy Distributions 
of the C2 and C3 Radicals Produced in the Photolysis of 
the C2H and 3 Cori2 (Abstract Only). 
N91-25998/6/GAR 

(Order as N91-25982/0/GAR, PC A1a/ME nod) 


N91-25999/4/GAR 


Formation of lons ~~ Radicals from Icy Grains in Cm, 
N91-25999/4/GAR 
(Order as N91-25982/0/GAR, PC A13/MF A02) 


N91-26000/0/GAR 
Evaluating Some Computer Enhancement Algorithms That 
om the Visibility of Cometary Morphology (Abstract 
N91-26000/0/GAR 157,9 
(Order as N91-25982/0/GAR, PC A13/MF 02) 
N91-26001/8/GAR 


CCD Comparison of Outer Jovian Satellites and Trojan As- 
teroids (Abstract Only). 


N91-26001/8/GAR 157, 
(Order as N91-25982/0/GAR, PC A13/MF 02) 


N91-26002/6/GAR 
Near-Infrared Reflectance Spectra-Applications to Problems 
in Asteroid-Meteorite Relationships (Abstract Only). 
N91-26002/6/GAR 57,965 
(Order as N91-25982/0/GAR, PC A13/MF A02) 
N91-26003/4/GAR 
Infrared Remote Sensing of Cometary Parent Volatiles from 
the Ground, Air, and Space (Abstract Only). 
N91-26003/4/GAR 157,966 
(Order as N91-25982/0/GAR, PC A13/MF A02) 
N91-26004/2/GAR 
15 Years of Comet Photometry: A Comparative Analysis of 
80 Comets (Abstract Only). 
N91-26004/2/GAR 
(Order as N91-25982/0/GAR, PC A13/MF 702) 
N91-26005/9/GAR 
Contribution of Methanol to the 3.4 Micron Feature in 
Comets (Abstract Only). 
N91-26005/9/GAR 157,968 
(Order as N91-25982/0/GAR, PC A13/MF A02) 
N91-26006/7/GAR 
Nucleus Model for Periodic Comet Tempel 2 (Abstract 


Only). 
N91-26006/7/GAR 157,96: 
(Order as N91-25982/0/GAR, PC A13/MF 2) 
N91-26007/5/GAR 
Randomization of Particle Motions and the Observed Mor- 
phology of Cometary Heads (Abstract Only). 
N91-26007/5/GAR 157,9 
(Order as N91-25982/0/GAR, PC A13/MF soe) 
N91-26008/3/GAR 
Sublimation Rates of Carbon Monoxide and Carbon Dioxide 
from Comet Nuclei at Large Distances from the Sun (Ab- 
stract Only). 
N91-26008/3/GAR 71 
(Order as N91-25982/0/GAR, PC A13/ME "yo2) 
N91-26009/1/GAR 
Census of the Asteroid Belt (Abstract Only). 
N91-26009/1/GAR 7,924 
(Order as N91-25982/0/GAR, PC A13/MF A02) 
N91-26010/9/GAR 
Pre-Encounter Spaaepe of 951 Gaspra (Abstract Only). 
N91-26010/9/GAR 7, 
(Order as N91-25982/0/GAR, PC A13/MF A02) 
N91-26011/7/GAR 
IRAS a —— (Abstract Only). 
Al 


N91-26011/ 157, 9 
(Order as N91-25982/0/GAR, PC A13/MF oa) 
N91-26012/5/GAR 
Inner Coma Imaging of Comet Levy (1990C) with the 
Hubble Space Telescope (Abstract Only). 
N91-26012/5/GAR 157,927 
(Order as N91-25982/0/GAR, PC A13/MF A02) 
N91-26013/3/GAR 
Limit on the CH4/CO Ratio in Comet Levy (1990C) and 
Comparisons with * es Comets (Abstract Only). 
N91-26013/3/GAR 157,972 
(Order as N91-25982/0/GAR, PC A13/MF A02) 
N91-26014/1/GAR 
Specee of Comet p/Halley at R = 


nly) 
N91-26014/1/GAR 157,9. 
(Order as N91-25982/0/GAR, PC A13/MF 02) 


N91-26015/8/GAR 
Comet Rendezvous Asteroid Flyby Mission: A Status 
Report (Abstract Only). 
N91-26015/8/GAR 
(Order as N91-25982/0/GAR, PC A1s/ME ”n02) 
N91-26016/6/GAR 
New Activity Index for Comets (Abstract Only). 
N91-26016/6/GAR 157,928 
(Order as N91-25982/0/GAR, PC A13/MF A02) 
N91-26017/4/GAR 
Planetological Implications of Mass Loss from the Early 
Sun —s Oni rs 
N91-26017/4/GAR 
(Order as N91-25982/0/GAR, PC As/ME "n02) 
N91-26018/2/GAR 
Effect of Electron Collisions on Rotational Excitation of 
Cometary Water (Abstract Only). 
N91-26018/2/GAR 157,91 
(Order as N91-25982/0/GAR, PC A13/MF oe) 
N91-26019/0/GAR 
Resources of Near-Earth Space: Abstracts. 
N91-26019/0/GAR 157,879 PC A04/MF A01 
N91-26020/8/GAR 
Utilization of Space Resources: A Historical View. 
N91-26020/8/GAR 160, 
(Order as N91-26019/0/GAR, PC A04/MF ro 
N91-26021/6/GAR 
Mechanisms of limenite Reduction and Their Impact on the 
Design of Effective Reactor Systems (Abstract Only). 
N91-26021/6/GAR 60,575 


4 - 8 AU (Abstract 
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(Order as N91-26019/0/GAR, PC A04/MF A01) 
N91-26022/4/GAR 
Mining and Beneficiation: A Review of Possible Lunar Appli- 
cations (Abstract Only). 
N91-26022/4/GAR 
(Order as N91-26019/0/GAR, PC AOa/Me hon) 
N91-26023/2/GAR 
Electrolysis of a Soil to Produce Oxygen and “a. 
N91-26023/2/GAR 60,577 
(Order as N91-26019/0/GAR, PC aoa ‘A01) 
pyre 
Magma Electrolysis: An Update. 
N91-26024/0/GAR 160,5 
(Order as N91-26019/0/GAR, PC A04/MF 101) 
N91-26025/7/GAR 
Refractory Materials from Lunar Resources (Abstract Only). 
N91-26025/7/GAR 160,579 
(Order as N91-26019/0/GAR, PC A04/MF A01) 
N91-26026/5/GAR 
Possible Lunar Ores. 
N91-26026/5/GAR — 157,880 
(Order as N91-26019/0/GAR, PC A04/MF A01) 
N91-26027/3/GAR 
Geochemical Assessment of Possible Lunar Ore - 
N91-26027/3/GAR 
(Order as N91-26019/0/GAR, PC AO4/ME "No) 
N91-26028/1/GAR 
Prediction and Discovery of Lunar Ores. 
N91-26028/1/GAR 
(Order as N91-26019/0/GAR, PC AOa/Me for 
N91-26029/9/GAR 
Remote Compositional Mapping of Lunar Titanium and Sur- 
face ——, a Only). 
N91-26029/9/GAR 
(Order as N91-26019/0/GAR, PC A0a/ME "On 
N91-26030/7/GAR 
mm of Lunar Iimenite: Basalt or Regolith (Abstract 
N91-26030/7/GAR 160,580 
(Order as N91-26019/0/GAR, PC A04/MF A01) 
N91-26031/5/GAR 
oo a Resources: Implications from Terrestrial Ex- 


N91 26031 /5/GAR 
(Order as N91-26019/0/GAR, PC AO4/ME "Mon 
N91-26032/3/GAR 
ore Extraction from Lunar Soil by Fluorination (Abstract 


N91-26032/3/GAR 
(Order as N91-26019/0/GAR, PC AOA/ME ; aot) 
N91-26033/1/GAR 
x in Production by Pyrolysis of Lunar Regolith (Abstract 
N91-26033/1/GAR 160,582 
(Order as N91-26019/0/GAR, PC A04/MF A01) 
N91-26034/9/GAR 
aeanees On Production Processes on the Moon: An Overview 


N91-26034/9/GAR 
(Order as N91-26019/0/GAR, PC Aamir Aon) 
N91-26035/6/GAR 
Reaction Engineering for Materials Processing in Ann 
Reduction of limenite by Hydrogen and Carbon Monoxide 
(Abstract Only). 
N91-26035/6/GAR 
( as N91-26019/0/GAR, PC OAM, ron 
N91-26036/4/GAR 
Kinetics of Volatile Extraction from Carbonaceous Chon- 
drites: Peper of Talc (Abstract Only). 
N91-26036/4/GAR 
(Order as N91-26019/0/GAR, PC Aoa/MF MOD 
N91-26037/2/GAR 
| Relationships Between NEA and the Meteorites: 
ol b yay Using Principal Components Analysis (Ab- 


ict Only). 
NOt -26037/2/GAR 157,886 
(Order as N91-26019/0/GAR, PC A04/MF A01) 
N91-26038/0/GAR 
Asteroid/Meteorite Streams (Abstract Only). 
/0/GAR 


N91-26038 157,887 
(Order as N91-26019/0/GAR, PC A04/MF A01) 
N91-26039/8/GAR 


Discovery and Orbital Characterization of Near-Earth Aster- 
oids (Abstract Only). 
N91-26039/8/GA\ 

(Order as N91-26019/0/GAR, PC A04/ME "Mon 


N91-26040/6/GAR 
Surface of Near-Earth Asteroids (Abstract Only). 
N91-26040/6/GAR 
(Order as N91-26019/0/GAR, PC A04/MF A01) 
N91-26041/4/GAR 
Near-Infrared Observations of Primitive Asteroids and a 
Possible Extinct Comet (Abstract Only). 
N91-26041/4/GAR 
(Order as N91-26019/0/GAR, PC Aa/ME "MOD 
N91-26042/2/GAR 
Characterization of Low Albedo Asteroids (Abstract Only). 


N91-26042/2/GAR 157,890 
(Order as N91-26019/0/GAR, PC A04/MF A01) 
N91-26043/0/GAR 
Helium tempor a of Mare Tranquillitatis (Abstract Only). 
N91-26043/0/GAR ‘57,891 
(Order as N91-26019/0/GAR, PC A04/MF A01) 
N91-26044/8/GAR 
Production of Solar Photovoltaic Cells on the Moon (Ab- 
stract Only). 
N91-26044/8/GAR 158,82 
(Order as N91-26019/0/GAR, PC A04/MF Mon 
001-20046/5/GAR 
D iain 





ical Properties of Structural Mate- 
rials from Lunar Simulants (Abstract Only). 
N91-26045/5/GAR 160,585 
(Order as N91-26019/0/GAR, PC A04/MF A01) 
N91-26046/3/GAR 


He-3 and Other Lunar Volatiles (Abstract Only). 
N91-26046/3/GAR 


2 
(Order as N91-26019/0/GAR, PC A04/MF A01) 


N91-26047/1/GAR 


Solar Cells for Lunar Applications by Vacuum Evaporation 
of Lunar Regolith Materials (Abstract Only). 
N91-26047/1/GAR 

(Order as N91-26019/0/GAR, PC AOA/ME on) 


N91-26048/9/GAR 
Finding and Utilizing Lunar Lava Tubes. 
“BoubvorG AR 


N91 
i N91-26019/0/GAR, PC AOA/ME MoD 
N91 uiieeaa 
Lunar Sulfur. 
N91 11-26049/7/GAR 
(Order as N91-26019/0/GAR, PC AOA/ME "on 
N91-26050/5/GAR 
Consolidation of Lunar Regolith: Microwave Versus Direct 
Solar Heating (Abstract Only). 
as N91-26019/0/GAR, PC AOA/ME hon) 
N91-26051/3/GAR 
Costs and Benefits of Lunar Oxygen: Engineering, Oper- 
and eens. aberect Only). 


ations 
N91- 26051/3/GAR 
(Order as N91-26019/0/GAR, PC Ao4/ME Aon 


N91-26052/1/GAR 
Industrial Modification of the Lunar Atmosphere (Abstract 


Only). 
N91- wn > 1/GAR 


N91-26053/9/GAR 
Lunar Base ey (Abstract Only). 


N91-26053/9/G, 
( as N91-26019/0/GAR, PC Ao4/Me e Aon) 
N91-26054/7/GAR 


ISU Study of a Mining (Abstract Only). 
N91-26054/7/GAR 


160,589 
(Order as N91-26019/0/GAR, PC A04/MF A01) 


N91-26055/4/GAR 
Development of an ay en Propulsion Engine ae 
sub-Micron Powders as the Reaction Mass caeatee Only). 
N91-26055/4/GAR 
(Order as N91-26019/0/GAR, PC AO4/ME ‘A01) 
N91-26056/2/GAR 
Enstatite Chondrites and Achondri as A idal Re- 
sources (Abstract Only). 
N91-26056/2/GAR 
; (Order as N91-26019/0/GAR, PC AOA/ME "MOD 
gy oe ten 
'eriod Comets (Abstract Only). 


N91 96057 /0/GAR 157,9 
(Order as N91-26019/0/GAR, PC A04/MF Ao) 





N91-26058/8/GAR 
Near-Earth A Metals O 
Fabrication (Abstract Only). 
N91-26058/8/GAR 157,896 
Order as N91-26019/0/GAR, PC A04/MF A01) 
N91-26059/6/GAR 
Momentum Harvesting Techniques for Solar System Travel 
(Abstract Only). 
N91-26059/6/GAR 160,590 
(Order as N91-26019/0/GAR, PC A04/MF A01) 
N91-26060/4/GAR 
Stacking the Odds in Favor of a Space Propulsion Jackpot 
(Abstract Only). 
N91-26060/4/GAR 158,395 
(Order as N91-26019/0/GAR, PC A04/MF A01) 
N91-26061/2/GAR 
Composition of Phobos: Meteorite Analogs Based on 
KRFM and VSK Spectral Data from the Phobos 2 Space- 
craft ——— On Gan 


N91-26061/ 
der as N91-26019/0/GAR, PC A04/MF "MO 





, Extraction, and 


aciilisinamaan 
Survey of Resource Opportunities and Critical Evaluation of 
Economic Requirements (Abstract Only). 
N91-26062/0/GAR 160,550 
(Order as N91-26019/0/GAR, PC A04/MF A01) 


57,977 
‘der as N91-26019/0/GAR, PC A04/ME A01) 


N91-26082/8/GAR 


N91-26063/8/GAR 
Mining the Moons of Mars es 
Not 26008/8/GAR 160,59 
(Order as N91-26019/0/GAR, PC A04/MF hot) 


N91-26064/6/GAR 
Optimum Rocket Propulsion for Energy-Limited Transfer 
(Abstract Only). 

N91-26064/6/GAR 158,413 
(Order as N91-26019/0/GAR, PC A04/MF A01) 

N91-26065/3/GAR 
Water Resources and Hydrology of Mars (Abstract Only). 
N91-26065/3/GAR 157, 

(Order as N91-26019/0/GAR, PC A04/MF A01) 

N91-26066/1/GAR 
Martian Impact gp Ejecta 
tential as Indicators of Subsurface Vi 


). 
N91-26066/1/GAR 
(Order as N91-26019/0/GAR, PC A04/MF Prod 
N91-26067/9/GAR 
ee ee ae 
N91-26067/9/GAR 157,900 
(Order as N91-26019/0/GAR, PC A04/MF A01) 
N91-26068/7/GAR 


Potential for Crustal Resources on Mars (Abstract Only). 
N91-26068/7/GAR 157,901 
(Order as N91-26019/0/GAR, PC A04/MF A01) 


N91 -26069/5/GAR 


and Their Po- 
S Distnbution (Ab- 


Options for Martian Propellant Production (Absiract -. 
N91-26069/5/GAR 160,53 
(Order as N91-26019/0/GAR, PC A04/MF ro 


N91-26070/3/GAR 
st Confined 





to the Regolith 
and Phobos (Abstract Only). 
N91-26070/3/GAR 


(Order as N91-26019/0/GAR, PC Aoa/Me "nO 
N91-26071/1/GAR 


of Mars, Deimos, 


Planetary Surface Structure and Evolution of Mars. 
N91-26071/1/GAR 157,903 
(Order as N91-26019/0/GAR, PC A04/MF A01) 
a 
later from the Water of Hydration on Mars. 
N91- 72/8/GAR 157,904 
(Order as N91-26019/0/GAR, PC A04/MF A01) 
N91-26073/7/GAR 
Chemical Approaches to Carbon Dioxide Utilization for 
Manned Mars Missions (Abstract Only). 
N91-26073/7/GAR 160,593 
(Order as N91-26019/0/GAR, PC A04/MF A01) 
N91-26074/5/GAR 
Water on Mars: Volatile History and Resource Availability 


N91-26074/5/GAR ‘57,905 
(Order as N91-26019/0/GAR, PC A04/ME A01) 
N91-26075/2/GAR 
— Water on Mars, Energy Estimates for Extrac- 
Not -26075/2/GAR 157,979 
(Order as N91-26019/0/GAR, PC A04/MF A01) 


N91-26076/0/GAR 
Martian Permafrost (Abstract Only). 


Global Distribution of 
N91-26076/0/GAR 
(Order as N91-26019/0/GAR, PC A04/MF A01) 


N91-26077/8/GAR 


Mars Observer: A Global Mapping Mission (Abstract + 
N91 OOTTIOTGAR 160,55 
(Order as N91-26019/0/GAR, PC A04/MF Aon) 
N91-26078/6/GAR 
—" of Peroxonitrites and Oxygen on Mars (Abstract 
N91-26078/6/GAR 
(Order as N91-26019/0/GAR, PC AOA/ME "MO 
N91-26079/4/GAR 
Production on Mars: A Figure-of-Merit Approach 
(Abstract Only). 
N91-26079/4/GAR 160,55. 
(Order as N91-26019/0/GAR, PC A04/MF Mon 
N91-26080/2/GAR 


Mission and Transportation Systems Uses of in-Situ De- 

rived Propeliants (Abstract Only). 

N91-26080/2/GAR 160,553 
(Order as N91-26019/0/GAR, PC A04/MF A01) 


N91-26081/0/GAR 


Potential A the ———— of Localized Water-Bearing 

legions on Mars (Abstract Only). 
N91-26081 MOGAR ‘57,908 
(Order as N91-26019/0/GAR, PC A04/MF A01) 


N91-26082/8/GAR 
Experimental Data from an Oxygen Plant for Mars (Abstract 
Only). 
N91-26082/8/GAR 160,594 
(Order as N91-26019/0/GAR, PC A04/MF A01) 
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N91-26083/6/GAR 
Primary Igneous ~ on Mars: Composition and Distribu- 
tion (Abstract On! 
N91-26083/6/GAR 157,90: 
(Order as N91-26019/0/GAR, PC A04/MF on 
N91-26084/4/GAR 
and Chemical Properties of the Martian Soil: 
Review of Resources (Abstract Only). 
N91-26084/4/GAR 157,910 
(Order as N91-26019/0/GAR, PC A04/MF A01) 
N91-26085/1/GAR 
ion and Uses of Liquefied Atmosphere (CO2) on 
Mars (Abstract Only). 
N91-26085/1/GAR 160,59: 
(Order as N91-26019/0/GAR, PC A04/MF ro 
N91-26086/9/GAR 
Distillation of H2O from Hard-Frozen Martian Permafrost 
(Abstract 
N91-26086/9/GAR 
(Order as N91-26019/0/GAR, PC AO4/ME A hon 
N91-26087/7/GAR 


Optimum Shape for a Rigid Rotating Shell Enclosing an Iso- 
tropic Planetary Mass (Abstract Only). 
N91-26087/7/GAR 
(Order 


N91-26088/5/GAR 
Comparative Economics of Space Resource Utilization (Ab- 
stract Only). 
N91-26088/5/GAR 160,554 
(Order as N91-26019/0/GAR, PC A04/MF ron 
N91-26089/3/GAR 


Outer Planets and Icy Satellites. 
N91-26089/3/GAR 
(Order as N91-26019/0/GAR, PC Aoa/Mir "MOD 


N91-26090/1/GAR 
Some nts on Mercurian Resources. 
N91-26090/1/GAR 
(Order as N91-26019/0/GAR, PC A04/ME N01) 
N91-26091/9/GAR 
ineering (Abstract Only). 


Planetary Engi 
N91-26091/9/GAR 
(Order as N91-26019/0/GAR, PC AOA/ME A ron 
N91-26092/7/GAR 
Accessibility of Near-Earth Asteroids, 1990 (Abstract Only). 
N91-26092/7/GAR 
(Order as N91-26019/0/GAR, PC AOM/ME, A01) 
N91-26093/5/GAR 


Lunar Cement and Lunar Concrete (Abstract Only). 
N91-26093/5/GAR ,600 
(Order as N91-26019/0/GAR, PC A04/MF ‘A01) 


N91-26094/3/GAR 
Py ee peesraaton of the Comet-Asteroid Connec- 

N91-26094/3/GAR 
as N91-26019/0/GAR, PC AO4/ME "MOD 

N91-26095/0/GAR 
Near-Earth and Near-Mars Asteroids: Prognosis of Pyrox- 

ene Types. 
N91-26095/0/GAR 

(Order as N91-26019/0/GAR, PC Ao4/ME "MO 

N91-26096/8/GAR 


Helium Abundances on the Moon: Assumptions and Esti- 

mates (Abstract Oni 

N91-26096/8/GAR 57,913 
(Order as N91-26019/0/GAR, PC AOA/ME A01) 


N91-26097/6/GAR 
= 5 cerrery of Lunar Materials: An In- 
N91 M6007 /6/GAR erGAR - 
(Order as N91-26019/0/GAR, PC A04a/ME "Ot) 
N91-26099/2/GAR 
Voyager Radio Occultation by the Uranian Rings: Structure, 


Dynamics, and Particle Sizes. 
N91-26099/2/GAR 157,981 PC A11/MF A03 
N91-26100/8/GAR 


Supplement to Photographic Catalog of Selected Planetary 


Size Comparisons 
NO1-26100/8/GAR 157,931 PC A03/MF A01 
N91-26101/6/GAR 


Warkeh Dene 


p on F 
terials. 
N91-26101/6/GAR 

N91-26103/2/GAR 
Directory of Research Projects, 1991. Planetary Geol 
and Geophysics Program seed 
N91-26103/2/GAR 157,916 PC A08/MF A02 

N91-26107/3/GAR 
Radiation Risk Predictions for Space Station Freedom 


N91-26107/3/GAR 160,613 .PC A03/MF A01 
N91-26112/3/GAR 


Aerospace Test eee 1990. 
112/3/GAR 60,637 PC A09/MF A02 





and Uses of Simulated Lunar Ma- 
157,915 PC AQ5/MF A01 


N91- 


Proceedings of the International Conf 
Corrosion (2nd) Held in Orlando, Florida on 18. stay 1987. 


OR-54 VOL. 91, No. 21 





160,597 
as N91-26019/0/GAR, PC A04/MF A01) 


AD-A237 305/8 
NAL-TR-1076 

ee yo of a Two-Dimensional Hybrid Laminar Flow 

Control Airfoil at Hi + al Subsonic Flow. Part 1: Aerodynamic 

Characteristic of a Basic Airfoil NLAM78. 

N91-25116/5/GAR 157,779 PC A03/MF A01 
NAL-TR-1077 

Observation of Laminar Boundary Layer Transition on Light 


Monoplane Wing Surface. 
N91-25366/6/GAR 157,829 PC A03/MF A01 
NAL-TR-1080 


Experiment on Ignition in a Rectangular Cross Section 


Scramjet Combustor. 

N91-25149/6/GAR 158,393 PC A03/MF A01 
NAL-TR-1081 

Reduction of cn | Noise at Subsonic Speeds. 

N91-25815/2/G. 157,819 PC (A03/MF A01 
NAL-TR-1082 


Performance of the N2H4/MMH Mixed Fuel Regeneratively 


Cooled Engine. 

N91-25180/1/GAR 158,401 PC A03/MF A01 
NAL-TR-1083 

Estimation of the Aeroelastic eee from Flight 

Test Data of the STOL Research Aircraft Ask: 

N91-25145/4/GAR 157,781 PC. ‘(A03/MF AO1 
NAL-TR-1084 

—— Identification Using Hankel Matrices by the Time 


Domain Approach. 

N91 "25645/3/GAR 158,530 PC A03/MF A01 
NAL-TR-1085 

Application of the ee Method to CFRP. 

N91-25196/7/GAR 159,227 PC A03/MF A01 
NAL-TR-1086 

Development of Magneto-Optic Disk Operation Managing 


Programs for NS System. 
N91-25951/5/GAR 158,574 PC A03/MF A01 
NAL-TR-1087 


Velocity ery inside the Leading Edge Vortex 


Formed on a delta Wi 
N91-25115/7/GAR 157,778 PC A03/MF A01 
NAL-TR-1088T 


Computational and Experimental Analysis of Joined-Wing 


Aerodynamics. 
N91-25114/0/GAR 157,777 PC A03/MF A01 
NAL-TR-1089 
Application of Brittle Lacquer Techniques to the Strength 
Test of CFRP Spar/Rib Element. 
159,214 PC A03/MF A01 


159,237 Not available NTIS 


N91-25287/4/GAR 
NAL-TR-1090 
Axial Thrust Balancing of Small High-Speed High-Pressure 


Rocket Pumps. 
N91-25400/3/GAR 158,402 PC A03/MF A01 
NAS 1.15:4288 


Directory of Research Projects, 1991. Planetary Geology 


and Geophysics Program. 
N91-26103/2/GAR 157,916 PC A08/MF A02 
NAS 1.15:4290 


Combined Compressive and Shear Buckling Analysis of Hy- 

personic Aircraft Structural Sandwich Panels. 

N91-25422/7/GAR 157,815 PC A03/MF A01 
NAS 1.15:4301 


QDP/PLT User's Guide. 
N91-25682/6/GAR 


NAS 1.15:100728-V-1 
ng User's Guide, Version 2.0. Volume 1: System De- 


NO1-25689/4/GAR 160,093 PC A07/MF A02 
NAS 1.15:100728-V-2 
SEAPAK User’s Guide, Version 2.0. Volume 2: Descriptions 


of Programs. 

N91-2 /2/GAR 160,094 PC A20/MF A04 
NAS 1.15:102067 

Quality Control of the Tribological Coating PS212. 

N91-25186/8/GAR 159,260 PC A03/MF A01 
NAS 1.15:102323 


Probability of Failure and Risk Assessment of Propulsion 


Structural Components. 
N91-25436/7/GAR 158,403 PC A02/MF A01 
NAS 1.15:103538 


Atmospheric Environment for Space Shuttle (STS-35) 
h. 


Launch. 

N91-25550/5/GAR 158,025 PC A03/MF A01 
NAS 1.15:103539 

Analysis of Lightning Field Changes Produced by Florida 


Thunderstorms. 
158,052 PC A08/MF A02 


158,558 PC AO5/MF A01 


N91-25555/4/GAR 
NAS 1.15:103620 
Tensile Deformation Damage in SiC Reinforced Ti-15V-3Cr- 


3AI-3Sn. 

N91-25195/9/GAR 159,226 PC A03/MF A01 
NAS 1.15:103691 

Acoustical yo of Gear oe ' Vibration. 

N91-25411/0/ 813 PC A02/MF A01 
NAS 1.15:103766 

GRID3D-V2: An Updated Version of the GRID2D/3D Com- 

puter eee for Generating Grid Systems in Complex- 

Shaped Three-Dimensional Spatial Domains. 


N91-25630/5/GAR 
NAS 1.15:103846 
Applications of Higher Harmonic Control to Hingeless Rotor 


ystems. 
N91-25102/5/GAR 157,771 PC A03/MF A01 
NAS 1.15:103849 
Using a Graphical ramming Language to Write 
poy tw Trtrument Brive 
N91-2564 159,168 PC A03/MF A01 
NAS commode 


Computational Needs Survey of NASA Automation and Ro- 

botics Missions. Volume 2: a. 

N91-25304/7/GAR 60,630 PC A0S/MF A01 
NAS 1.15:103861 


Computer Aiding for Low-Altitude Helicopter Fli 
N91-25142/1/GAR 157,825 PC 


NAS 1.15:103862 


Analysis of the Intel 386 and 1486 Microprocessors for the 
Space Station Freedom Data Management my 
N91-25687/5/GAR 160,608 A03/MF A01 


NAS 1.15:104069 
Identification of Observer/Kalman Filter Markov Param- 


eters: Theory and Experiments. 
N91-25437/5/GAR 158,609 PC A03/MF A01 


NAS 1.15:104075 
Braze Alloy Process and Strength Characterization Studies 
for 18 Nickel Grade 200 Maraging Steel with Application to 


Wind Tunnel Models. 
159,254 PC A03/MF A01 


158,521 PC A06/MF A02 


09/ MF A01 


N91-25283/3/GAR 
NAS 1.15:104080 


IMAT Graphics Manual. 
N91-25421/9/GAR 


NAS 1.15:104081 
Satellite Orbit Considerations for a Global Change Technol- 


ogy Architecture Trade St 
N91-25557/0/GAR 158,027 PC A03/MF A01 
NAS 1.15:104082 


Science as for a Global Change Technology Ar- 
chitecture Trade Stu 
158,028 PC A03/MF A01 


160,284 PC A04/MF A01 


N91-25558/8/GAR 
NAS 1.15:104086 

Nasa/DOD Aerospace Knowledge Diffusion Research 

Project. Phase 3: 2 hg _ Student Respondents Includ- 


be Frequency Distributio! 
N91-25950/7/GAR 160,635 PC A03/MF A01 
NAS 1.15:104090 


Langley Aerospace Test iar 1990. 

NO1-26112/3/GAR 160,637 PC A09/MF A02 
NAS 1.15:104092 

Introduction to the LARC Central Scientific Computing 


Complex. 

N91-25623/0/GAR 158,478 PC A03/MF A01 
NAS 1.15:104233 

Simulation Study of Turbofan Engine Deterioration Estima- 

tion Using Kalman Filtering Techniques. 

N91-25147/0/GAR 158,391 PC A03/MF A01 
NAS 1.15:104341 


ion byw a Aging and Thermal Analysis of N- 
imides 


N91-25286)6/GARi 159,307 PC A02/MF A01 
NAS 1.15:104344 

Autonomous Fault Detection, Isolation, and Recovery 

System for a 20-Khz Electric Power Distribution Test Bed. 

N91-25680/0/GAR 160,607 PC A03/MF A01 


NAS 1.15:104364 
Experimental and Analytical Studies of Flow Through a 
— and Axial Exhaust Nozzle System for STOVL Air- 
N91-25175/1/GAR 157,811 PC A03/MF A01 
NAS 1.15:104381 
= in High Temperature Metal Matrix Crossply 


Lam 

NOT-281 198/3/GAR 159,228 PC A03/MF A01 
NAS 1.15:104393 

Sensible Heat Receiver for Solar Dynamic Space Power 


System. 
N91-25173/6/GAR 160,603 PC A02/MF A01 
NAS 1.15:104417 


Pressurization and Expulsion of Grego Liquids: Generic 
Requirements for a Low Gravity Experime 
N91-25300/5/GAR 158,412 "PC A02/MF A01 


NAS 1.15:104427 
Experiments with Phase Change Thermal Energy Storage 
Canisters for Space Station Freedom. 
N91-25174/4/GAR 160,604 PC A03/MF A01 
NAS 1.15:104428 
Evaluation of Panel Code Predictions with Experimental Re- 
sults of Inlet Performance 4 : 17-Inch Ducted Prop/Fab 


Simulator oa at Mach 
N91-25106/6/GAR 67, 774 PC A03/MF A01 
“ 1.15:104431 


eet or pores of Extended eerie Acoustic Liners. 
Nor 25817/8/GAR 160,126 PC A02/MF A01 


NAS 1.15:104433 


Distributed Fault-Detection and Diagnosis System Using on- 
Line Parameter Estimation. 
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N91-25696/6/GAR 
NAS 1.15:104434 
—- ang Experimental Study of Vibrations in a Gear 


Transmi 
157,812 PC A03/MF A01 


158,610 PC A02/MF AQ1 


N91-25395/5/GAR 
NAS 1.15:104435 

Comparative Study of Bolometric and Non-Bolometric 

Switching Leger J for Microwave Phase Shifters. 

N91-25320/3/GAR 158,675 PC ‘A03/MF A01 
NAS 1.15:104440 

Preliminary Thermal Design of the COLD-SAT Spacecraft. 

N91-25161/1/GAR 160,618 PC A03/MF A01 
NAS 1.15:104447 

Design/Analysis of — Through Turbomachinery: A Vis- 


cous/Inviscid Approach. 
N91-25148/8/GAR 158,392 PC A03/MF A01 
NAS 1.15:104448 


penny of Windbiown Dust on Photovoltaic Surface S on 


NOT -25183/5/GAR 160,555 PC A02/MF A01 
NAS 1.15:104451 

Development of an Analytical Tool to Study Power Quality 

of AC Power Systems for Large Spacecraft. 

N91-25749/3/GAR 160,622 PC A02/MF A01 


NAS 1.15:104452 
Hn 8 -Order Polynomial Expansions (HOPE) for Flux-Vector 


Splitting. 
N91-25739/4/GAR 157,800 PC A02/MF A01 
NAS 1.15:104454 


N91-25104/1/GAR 
NAS 1.26:4372 

Rule Groupings: A Software Engineering Approach Towards 

Verification of Expert Systems. 

N91-25625/5/GAR 


NAS 1.26:4376 

Time-Domain Finite Elements in Optimal Control with Appli- 

cation to Launch-Vehicle Guidance. 

N91-25158/7/GAR 158,608 PC A10/MF A03 
NAS 1.26:4379 

Supplement to Photographic Catalog of Selected Planetary 

Size Comparisons. 

N91-26100/8/GAR 157,931 PC A03/MF A01 
NAS 1.26:177583 

User Acceptance of Intelligent Avionics: A Study of Auto- 

matic-Aided Target Recognition. 

157,828 PC A03/MF A01 


157,773 PC AOS/MF A01 


158,519 PC A06/MF A02 


N91-25601/6/GAR 
NAS 1.26:184162 


High Resolution Microwave Spectrometer Sounder (HIMSS) 


Instrument Program. Appendix: TRMM Study (An Instru- 


pi 
ment for NASA's Tropical Rainfall Measuring Mission). 
N91-25548/9/GAR 158,041 A06/MF A02 


NAS 1.26:185972 
Performance Related Issues in Distributed Database Sys- 


tems. 
N91-25952/3/GAR 158,575 PC A04/MF A01 
NAS 1.26:187100 


Chemical Compatibility Issues Related to Use of Copper as 
= Interfacial Layer for SiC Fiber Reinforced Ti3Ai+ NB 
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N91-25600. AR 160,632 PC A04 


Peni 
Directory of Research Projects, 1991. Planetary Geology 


and Geophysics Program. 
N91-26103/2/GAR 157,916 PC A08/MF A02 
NASA-TM-4290 


Combined Compressive and Shear ye 4 Analysis of Hy- 
personic Aircraft Structural Sandwich Panel: 
N91-25422/7/GAR 157,815 PC A03/MF A01 


NASA-TM-4301 


QDP/PLT Leak re 
N91-25682/6/G. 


amannaniae- 
pom og User’s Guide, Version 2.0. Volume 1: System De- 


NOT. °98683/4/GAR PC A07/MF A02 
NASA-TM-100728-V-2 
SEAPAK User’s Guide, Version 2.0. Volume 2: Descriptions 


of Programs. 
160,094 PC A20/MF A04 





‘A04/MF A01 


160,605 PC A10/MF A03 


158,558 PC A05/MF A01 
160,093 


N91 28684/2/GAR 
NASA-TM-102067 


Quality Control of the ee Sapo PS212. 
N91-25186/8/GAR 59,260 PC A03/MF A01 


NASA-TM-102323 
Probability of Failure and Risk Assessment of Propulsion 


Structural Components. 
N91-25436/7/GAR 158,403 PC A02/MF A01 
NASA-TM-103538 


Atmospheric Environment for Space Shuttle (STS-35) 


Launch. 
N91-25550/5/GAR 158,025 PC A03/MF A01 
NASA-TM-103539 


Analysis of Lightning Field Changes Produced by Florida 


Thunderstorms. 
N91-25555/4/GAR 158,052 PC A08/MF A02 
NASA-TM- 103620 


Tensile Deformation Damage in SiC Reinforced Ti-15V-3Cr- 


3AI-3Sn. 

N91-25195/9/GAR 159,226 PC A03/MF A01 
NASA-TM-103691 

Acoustical Analysis of Gear Housing Vibration. 

N91-25411/0/GAR 157,813 PC A02/MF A01 
NASA-TM-103766 

GRID3D-V2: An Updated Version of the GRID2D/3D Com- 

puter Program for g Grid S 

Shaped Three-Dimensional Spatial Domains. 

N91-25630/5/GAR 158,521 


NASA-TM-103846 
Applications of Higher Harmonic Control to Hingeless Rotor 


Systems. 
N91-25102/5/GAR 157,771 PC A03/MF A01 
NASA-TM-103849 
Using a Graphical Pri 
CAMAC/GPIB Instrument 
N91-25647/9/GAR 





in Complex- 


PC A06/MF A02 


ramming Language to Write 
159,168 PC A03/MF A01 


NASA-TM-103860-V-2 
Computational Needs Survey of NASA Automation and Ro- 
botics Missions. Volume 2: Appendixes. 
N91-25304/7/GAR 160,630 PC A05/MF A01 
NASA-TM-103861 
Computer Aiding for Low-Altitude Helicopter ty 
N91-25142/1/GAR 157,825 PC A03/MF A01 
NASA-TM-103862 
Analysis of the Intel 386 and 1486 Microprocessors for the 
Space Station Freedom Data Management System. 
N91-25687/5/GAR 160,608 A03/MF A01 
NASA-TM-104069 
Identification of Observer/Kalman Filter Markov Param- 


eters: Theory and Experiments. 
N91-25437/5/GAR PC A03/MF A01 


NASA-TM-104075 


Braze Alloy Process and Strength Characterization Studies 
for 18 Nickel Grade 200 Maraging Steel with Application to 


Wind Tunnel Models. 
N91-25283/3/GAR 159,254 PC A03/MF A01 
NASA-TM-104080 
IMAT Graphics Manual. 
N91-25421/9/GAR 
NASA-TM-104081 
Satellite Orbit Considerations for a Global Change Technol- 
ogy Architecture Trade S' 
N91-25557/0/GAR 
NASA-TM-104082 
Science Requirements for a Global Change Technology Ar- 


chitecture Trade Study. 
N91-25558/8/GAR 158,028 PC A03/MF A01 
NASA-TM-104086 
Nasa/DOD Aerospace Knowledge Diffusion Research 
phe ne Phase 3: Faculty and Student Respondents Inciud- 


Frequency Distributions. 

N 1-25950/7/GAR 160,635 PC A03/MF A01 
NASA-TM-104090 

Langley Aerospace Test Highlights, 1990. 

N91-26112/3/GAR 160,637 PC A09/MF A02 
NASA-TM-104092 


Introduction to the LARC Central Scientific Computing 


Complex. 

N91-25623/0/GAR 158,478 PC A03/MF A01 
NASA-TM-104233 

Simulation Study of Turbofan Engine Deterioration Estima- 

tion Using Kalman Filtering Techniques. 

N91-25147/0/GAR 158,391 PC A03/MF A01 
NASA-TM-104341 

Long Term Isothermal Aging and Thermal Analysis of N- 


CYCAP Polyimides. 
N91-25286/6/GAR 159,307 PC A02/MF A01 
NASA-TM- 104344 
Autonomous Fault Detection, Isolation, and Recovery 
System for a 20-Khz Electric Power Distribution Test Bed. 
N91-25680/0/GAR 160,607 PC A03/MF A01 
NASA-TM- 104364 
Experimental and Analytical Studies of Flow Through a 
Ventral and Axial Exhaust Nozzle System for STOVL Air- 


craft. 
157,811 PC A03/MF A01 


158,609 


160,284 PC A04/MF A01 


158,027 PC A03/MF A01 


N91-25175/1/GAR 
NASA-TM-104381 
Microfracture in High Temperature Metal Matrix Crossply 


Laminates. 
N91-25198/3/GAR 159,228 PC A03/MF A01 
NASA-TM- 104393 
Sensible Heat Receiver for Solar Dynamic Space Power 
System. 
N91-25173/6/GAR 
NASA-TM-104417 
Pressurization and Expulsion of eae. vend ‘ean Generic 
Requirements for a Low Gravity cae 
N91-25300/5/GAR 412 BC A02/MF A01 
NASA-TM-104427 
Experiments with Phase Change Thermal Energy Storage 
jom. 


Canisters for Space Station Fr h 
N91-25174/4/GAR 60,604 PC A03/MF A01 


NASA-TM- 104428 


Evaluation of Panel Code Predictions with Experimental Re- 
sults of Inlet Performance for a 17-Inch Ducted Prop/Fab 


Simulator Operating at Mach 0.2. 
N91-25106/6/GAR 157,774 PC A03/MF A01 


ec 
Tuned Optimization of Extended Reacting Acoustic Liners. 
N91-25817/8/GAR 160,126 PC A02/MF A01 
NASA-TM-104433 
Distributed Fault-Detection and Diagnosis System Using on- 


Line Parameter Estimation. 
N91-25696/6/GAR 158,610 PC A02/MF A01 
NASA-TM- 104434 


Analytical and Experimental Study of Vibrations in a Gear 


Transmission. 
N91- 25395/5/GAR 157,812 PC A03/MF A01 
NASA-TM-104435 
Comparative Study of Bolometric and ee 
Switching Elements for Microwave Phase Shift 
N91-25320/3/GAR 158,675 PC ‘A03/MF A01 


NASA-TM- 104440 
Preliminary Thermal Design of the COLD-SAT Spacecraft. 


160,603 PC A02/MF A01 


NASA-TP-3089 


N91-25161/1/GAR 
NASA-TM-104447 

Design/Analysis of Flows Through Turbomachinery: A Vis- 

cous/Inviscid ‘coach. 

N91-25148/8/GAR 158,392 PC A03/MF A01 


160,618 PC A03/MF A01 


NASA-TM-104448 
— of Windbiown Dust on Photovoltaic Surface S on 
N91-25183/5/GAR 
NASA-TM-104451 
Development of an Analytical Tool to —_ Power Quality 


Spacecrat 
160,622 PC A02/MF A01 


160,555 PC A02/MF A01 


of AC Power Systems for Large 
N91-25749/3/GAR 


NASA-TM-104452 
High-Order Polynomial Expansions (HOPE) for Flux-Vector 


Splitting. 

N91-25739/4/GAR 157,800 PC A02/MF A01 
NASA-TM-104454 

Fiber-Optic Sensors for Aerospace Electrical Measure- 


ments: An Update. 
N91-25381/5/GAR 158,676 PC A02/MF A01 
NASA-TM-104455 


Nuclear Rocket Propulsion. NASA Plans and Progress, FY 
1 


1991. 

N91-25179/3/GAR 158,394 PC A02/MF A01 
NASA-TM-104458 

Review 5 & hong of Chilldown Methods for Space-Based 


Cryogenic Tan 
N91-25951/8/GAR 158,384 PC A03/MF A01 
NASA-TM-104459 


Power Electronics for Low Power Arcjets. 
N91-25172/8/GAR 158,381 PC A03/MF A01 


NASA-TM-104460 
Small Stirling Dynamic — Power System for Multi- 


hundred-Watt Robotic Mission: 

N91-25182/7/GAR 160,619 PC A03/MF A01 
NASA-TM-104465 
Magnetic Beari 

N91-25413/6/GAR 


NASA-TM-104474 


Ach dR 


Helicopters Status ne 
N91-25412/8/GAR 


NASA-TM- 104476 
Thermal Performance of a Liquid Hydrogen Tank Multilayer 
Insulation System at Warm Boundary Temperatures of 630, 
530, and 152 R. 
N91-25159/5/GAR 158,383 PC A03/MF A01 
gaps in 


le Displacement Tracking Applied to Air Flows. 
NOT 91-25987/2/GAR 160,139 PC A03/MF A01 


NASA-TM-104482 
Particle Image Velocimetry for the Surface Tension Driven 
Convection Experiment Using a Particle Displacement 


Tracking Technique. 
N91-285: 2/3/GAR 160,138 PC A03/MF A01 
NASA-TM- 104486 


Full-Size Solar Dynamic Heat Receiver Thermal-Vacuum 


Tests. 

N91-25184/3/GAR 160,620 PC A02/MF A01 
NASA-TM-104487 

Stirling Machine 

N91-25510/9/GA' 
NASA-TM- 104494 

Fatigue Life Prediction of an Intermetallic Matrix Composite 


at Elevated Temperatures. 
N91-25442/5/GAR 159,229 PC A03/MF A01 
NASA-TM-104962 


pemeng Life Sciences 1: Reprints of Background Life Sci- 
NS. 


s Publication 

N91-25571/1/GAR 160,631 PC A18/MF A04 
NASA-TM-104982 

Fourth Airborne Geoscience Workshop: Summary Minutes. 

N91-25444/1/GAR 159,947 PC A05/MF A02 
NASA-TM-104983 

Fourth Airborne Geoscience Workshop. 

N91-25445/8/GAR 159,948 PC A13/MF A03 
NASA-TM-105011 

Index to NASA News R 

N91-25960/6/GAR 
NASA-TP-3051 

Development of an Adaptive Failure Detection and Identifi- 

- System for Detecting Aircraft Control Element Fail- 

N91.251 51/2/GAR 157,810 PC A07/MF A02 
NASA-TP-3082 

Guidance, Navigation, and Control Subsystem Equipment 

Selection Algorithm Using Expert System Methods. 

N91-25624/8/GAR 160,606 PC A03/MF A01 
NASA-TP-3089 

Model Reduction by Trimming for a oom of ama 

Reliability Models and the Corresponding Error Bou 

N91-25741/0/GAR 159, PC AOa/ME A01 


OR-57 


‘a of the Art. 
159,192 PC A03/MF A01 











ion (ART) Program-Boeing 
157,814 PC A03/MF A01 


ating Experience 
160,621 PC A02/MF A01 








and Speeches, 1989. 
160,636 PC'A04/MF A01 


November 1, 1991 
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NASA-TP-3092 
Low-Speed, Powered Ground Effects of a Generic, Hyper- 


sonic Configuration. 
N91-25103/3/GAR 157,772 PC A04/MF A01 
NASA-TP-3098 


Radiation Risk Predictions for Space Station Freedom 
Orbits. 


N91-26107/3/GAR 160,613 PC A03/MF A01 
NASA-TP-3118 

Aeroacoustic and Aerody ions of the Theory 

of Nonequilibrium on mics. 

N91-25352/6/GAR 157,796 PC A03/MF A01 
NASA-TP-3123 

Scheme for Bandpass Filteri 

ments to Reconstruct Tethered 

N91-25629/7/GAR 
NATICK/TR-91/029 

Comparative Study of Heat — and Water Vapor Per- 


meability at Three Laboratories. 
159,242 PC A03/MF A01 





Magnetometer Measure- 
tellite Ski — Motion. 
160,616 A03/MF A01 


AD-A237 510/3/GAR 
NAVSWC-MP-90-409 
Worldwide Maritime Infrared Atmospheric Transmittance 


Data. 

AD-A237 292/8/GAR 158,045 PC A10/MF A03 
NAVSWC-TR-90-180 

Alternative to Operational Amplifiers. 

AD-A237 439/5/GAR 158,655 PC A03/MF A01 
NAVSWC-TR-90-236 

Spectral Estimation a paees with Emphasis on Short 


Data Records-- A 

AD-A237 486/6/GAR 159,319 PC A07/MF A02 
NCEL-TN-1831 

Energy Conserving Coating - Pigment Research. 

AD-A237 841/2/GAR 159,209 PC A03/MF A01 
NCEL-TR-935 

Lateral Load Distribution in One-Way Flat Slabs. 

AD-A237 199/5/GAR 158,334 PC A04/MF A01 
NCHRP-337 

Service Vehicle Lighting and Traffic Control Systems for 


Short-Term and Moving Operations 
PB91-200998/GAR 160, 742 PC A04/MF A01 


NCTRF-186 
Survey of Hazardous Chemical Protective Suit Materials. 
AD-A237 278/7/GAR 158,136 PC A03/MF A01 
NDRI-PR-91-01 
Characterization of Monoclonal Antibodies to Two Trepon- 
ema denticola Serotypes by the Indirect Fluorescent-Anti- 


159,460 PC A03/MF A01 


body Assay. 
AD-A237 449/4/GAR 
NDRI-PR-91-02 
maries of Research, Fiscal Year 1990. 


Sumi 

AD-A237 323/1/GAR 
NEDU-02-91 

UBA EX-14 MOD 1 Communications/Noise Study. 

AD-A237 814/9/GAR 158,418 PC A08/MF A02 
NEDU-03-91 

U.S. Navy Nitrox Diving Applications. 

AD-A237 812/3/GAR 159,575 PC A03/MF A01 
NEDU-04-91 

Effectiveness of ‘ eaeaiaiemtaael Gas Mixtures in Inducing 


Hypoxia at 1 ATA. 
159,576 PC A03/MF A01 


59,441 PC A03/MF A01 


AD-A237 813/1/GAR 
NEI-DK-548 
Recommended practices for wind turbine testing. Vol. 1. 


Power performance testing. 
DE91792992/GAR 158,802 PC A03/MF A01 
NEI-DK-557 
Energianalyse 1988/89. Energiforbruget i ejendomme om- 
fattet af VKO-ordningen. (Energy analysis 1988/89. Energy 
consumption in properties covered by the VKO system). 
DE91798495/GAR 158,743 PC A03/MF A01 
NEI-DK-558 
Kommunerne og - ~ sae 
areas and energy 
DE91798496/GAR 
NEI-DK-559 


Fuel-rich hydrocarbon/nitrogen chemistry. Implications for 


rebui am aha natural gas. 

DE91798497/GAR 158,854 PC A03/MF A01 
NEI-DK-560 

Teknisk notat om gasodoranten tetrahydrothiophen’s mil- 

joemaessige egenskaber i jord. (Technical note on the gas 

odorant, tetrahydrothiophen's pollutive properties in the 


soil). 
DE91798498/GAR 159,085 PC A03/MF A01 
NEI-DK-561 
Energi- og miljoeoversigt. (Review of energy and the envi- 
ronment). 
DE91798499/GAR 158,748 PC AOS/MF A01 
NEI-DK-562 


Luftbremsemaalinger paa LM11/12-vinger med forkant- 
spoilers. Et projekt stoettet af Teknologiraadet og Elkraft. 
(Measurements on air brakes on LM11/12 blades with 
ee llers. A project supported by the Council of 


spoilers. 
and Elkratt). 
158,804 PC A11/MF A03 


(Local administrative 


158,819 PC A04/MF A01 


Tae 
Deg 1798 24/GAR 
NEI-DK-568 
R iskondensering paa Goerding Fjernvarmevaerks flis- 
fyr kedel. Rapport Nr. 2. (Flue gas condensing in the 


OR-58 VOL. 91, No. 21 


wood-chip fired boiler at Goerding district heating plant. 


Report no. 2). 

DE91798534/GAR 158,855 PC A03/MF A01 
NEI-DK-571 

Graphic correlation of the wells MA-1, M-8X, M-9X and M- 

10X of the Dan Field (Chalk Group) Danish Central Trough. 

Development of improved method for charting and charac- 

terization of white chalk reservoir. 

DE91798538/GAR 159,939 PC A04/MF A01 
NEI-DK-572 

Behovsanalyse, gasmotorer i Danmark. Energipian 2000. 

(Analysis of demand, gas engines in Denmark. Energy plan 


DE91798532/GAR 158,783 PC A06/MF A02 
NEI-DK-574 
-* der basis for energiskove i Danmark. (Is there a basis for 


nergy is in Denmark’ 

DEO! 798545/GAR 158,784 PC A03/MF A01 
NEI-DK-575 

Undersoegelse af styrke og levetid for praeisolerede fjern- 

varmeroer af plast. Statusrapport for fase |. (Investigation of 

strength and service life of plastic district heating pipes. 


Status ha yap Ay ase 1). 
DE91798547/GA\ 159,306 PC A04/MF A01 
NEI-DK-578 


— om energihandlingsplanen. (Conference on the 


ergy management plan). 
Deo! 798552 GAR 158,820 PC A08/MF A02 
NE!I-DK-579 


Konference om energihandlingsplanen. (Conference on the 


energy management plan). 

DE91798567/GAR 158,821 PC A06/MF A02 
NEI-DK-582 

Joint action on aerodynamics of wind turbines. 

DE91798582/GAR 158,805 PC A07/MF A02 
NEI-FI-132 

Laempoeenergian mittauksen kaukoluentamahdollisuudet. 

(The possibilities of energy meter remote reading in district 

heating). 

DE91 179301 7/GAR 
NEI-FI-134-VOL.1 

PEAT 90 -versatile peat. Volume ; Fae 

DE91793075/GAR 58,780 PC A22/MF A04 
NEI-Fl-134-VOL.2 

PEAT 90 -versatile peat. Volume 2 Posters. 

DE91793074/GAR 158,779 PC A10/MF A03 
NEI-NO-121 

Oljedirek Aarsberetning 1989. AA, he Norwegian Pe- 

troleum Directorate - Annual report 1989). 

DE91793097/GAR 158,782 PC A07/MF A02 
NEI-NO-122 

Nordisk energiforskningsprogram 1991-94. (The Nordic 

energy research program 1991-94). 

DE91793099/GAR 158,815 PC A04/MF A01 
NIAR-91-19 

Design and Analysis Surface-Climbing Robot. 

N91-25401/1/GAR 159,180 PC A07/MF A02 
NIFS-76 

Suppression of M Surf g by Simple Extra 

Coils in a Finite beta cqulibrum ‘as Helical Psa stem. 

N91-25848/3/GAR 160,217 PC A03/MF A01 
NIFS-77 

High Temperature Divertor Plasma Operation. 

N91-25849/1/GAR 160,218 PC A03/MF A01 
NIFS-78 

Simulation Study of Toroidal Phase-Locking Mechanism in 

Reversed-Field Pinch Plasma. 

N91-25850/9/GAR 
NIFS-79 


Model of Divertor Biasing and Control of Scrape-off Layer 
and Divertor Plasmas. 
160,216 PC A03/MF A01 


158,740 PC A07/MF A02 








160,219 PC A03/MF A01 


N91-25847/5/GAR 
NIFS-80 
poate Process of a Magnetic Island by Forced Reconnec- 


NOt 25846/7/GAR 160,215 PC A03/MF A01 
NIFS-82 
Multi-Dimensional Cubic Interpolation for ICF Hydrodyna- 


mics Simulation. 
N91-25845/9/GAR 160,214 PC A03/MF A01 
NIH/PUB-90-2361 
National High Blood Pressure Education Program 
(NHBPEP) and National Cholesterol Education Program 
Lemay Working Group Report on Management of Patients 
with Hypertension and High Blood Cholesterol. 
PB91-214718/GAR 159,414 PC A03/MF A01 
NILU-OR-52/89 
Vurdering av SO2-utslipp fra seks av Elkem-verkene. (Eval- 
uation of SO2 from six Elkem works). 
DE91793093/GAR 158,852 PC A04/MF A01 
NIPER-529 
National Institute for Petroleum and Energy Research quar- 
terly technical report for January 1-March 31, 1991. Volume 


2, Energy production research. 

DE91014081/GAR 159,886 PC A06/MF A02 
NIST/SP-810 

Directory of Accredited Laboratories, 1991. National Volun- 

tary Laboratory Accreditation Program. 


PB91-222646/GAR 
NISTIR-3963 

Unsteady Laminar Flow in a Circular Le ty Test of the 

Hercol (Hermitian Collocation) Computer Cod 

PB91-222679/GAR 160,146 PC ‘A03/MF A01 
NISTIR-3967 

Tread Crack Detection in Railroad Wheels: An Ultrasonic 

System Using EMATs. Report No. 22. 

PB91-222661/GAR 160,670 PC A04/MF A01 
NISTIR-3968 

Residual Stress Detection in Sneed. —— An Ultrason- 

ic System Sg be EMATs. Report No. 2: 

PB91-222653/ 160, 569 PC A03/MF A01 
NISTIR-4485 

Annotated Bibliography: Diagnostic Methods and Measure- 

ment Approaches to Detect Incipient Defects Due to Aging 


of Cables. 

PB91-222687/GAR 160,017 PC A10/MF A03 
NISTIR-4514 

Assessment of the State-of- me for Process Monitoring 


Sensors for Polymer Composit 
°° 58,329 PC A07/MF A02 


159,144 PC A08/MF A02 


PB91-222612/GAR 
NISTIR-4589 


Performance of 1/3-Scale Model Precast Concrete Beam- 
Column Connections Subjected to Cyclic Inelastic Loads. 


Report No. 2. 
PB91-222570/GAR 158,163 PC AQ5/MF A01 
NISTIR-4618 

Standards for the Physical Protection of National Re- 


sources and Facilities. 
PB91-222695/GAR 157,744 PC A05/MF A01 
NISTIR-4628 
Development Plan: Application Protocols for Mechanical 
Parts Production. National PDES Testbed Report Series. 
PB91-222596/GAR 159,169 A03/MF A01 


NISTIR-4629 





Confi it of the STEP Documents: Proce- 
dures oo System ‘Requirements. National PDES Testbed 


Report 

PB91.222620/GAR 159,166 PC A03/MF A01 
NISTIR-4630 

Performance Evaluation of Hypercube Applications: Using a 


Global Clock and Time Dilation. 
PB91-222588/GAR 158,585 PC A03/MF A01 


NISTIR-4631 
Reduction in Fire Hazard in Corridors and Areas Adjoining 


Corridors Provided by Sprinklers. 
PB91-222604/GAR 158,172 PC AOS/MF A01 


NISTIR-4636 


U.S. Department of Health and Human Services’ Automat- 
ed Information Systems Security Program Handbook. 
PB91-222638/GAR 158,631 PC A08/MF A02 


NIVA-2479 
Reversibility of acidification. Soils and surface waters. 
DE91793100/GAR 158,853 PC A04/MF A01 
NLM/CBM-90/17 
Current ~ irre in Medicine: Hospital Technology As- 


sessment. 

PB91-214494/GAR 159,119 PC A04/MF A01 
NLM/CBM-90/19 

Current Bibliographies in Medicine: Human-Pet Relation- 


ships. 

PB91-214502/GAR 159,527 PC A03/MF A01 
NLR-TP-89019-U 

Static S h of Mech 
Joints Without Bending. 
PB91-219469/GAR 
NLR-TP-89021-U 


Damage eee and Durability Evaluati 
Lithium Alloy: 
PB91- 219477/GAR 


NLR-TP-89025-U 
Development of ISNaS: An Information System for Flow 


Simulation in Design. 
PB91-219485/GA\ 159,161 PC A03/MF A01 
NLR-TP-89026-U 


Validation of Digital Simulation Methods in CAE. 

PB91-222158/GAR 159,162 PC A03/MF A01 
NLR-TP-89027-U 

Method Management for the Benefit of Large Software 

Packages for Analysis in CAE. 

PB91-222166/GA 


NLR-TP-89028-U 


Data es for Simulations in CAE. 
PB91-222174/GAR 159,164 PC A03/MF A01 


NLR-TP-89029-U 


Computer Graphics for Fluid Flow Analysis in CAE. 
PB91-222182/GAR 160,145 PC A03/MF A01 


NLR-TP-89030-U 
Development Environment for Digital Manipulator Simula- 


‘ors. 
PB91-222190/GAR 159,183 PC A03/MF A01 
NLR-TP-89031-U 


Onderzoek naar Toepasbaarheid van Kennistechnologie. 
(Investigation into Applicability of Knowledge Eng neering 
PB91-222208/GAR 159,165 PC A03/ MF AO1 





lly Fastened Carbon-Epoxy 
159,173 PC AO5/MF A02 





on of Al 
157,820 PC A03/MF A01 





159,163 PC A03/MF A01 
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NLR-TP-89032-U 
Damage Tolerance Properties of New Carbon Composites. 
PB91-222216/GAR 159,170 PC A03/MF A01 
NLR-TP-89041-U 
Roe-Type Scheme for Chemically Reacting Flow in Thermal 


Equilibrium. 
PB91-222224/GAR 158,374 PC A03/MF A01 
NLR-TP-89043-U 
— Track Initiation by Time-Reversion of Trajectory 
lod 


els. 
PB91-222232/GAR 160,654 PC A03/MF A01 
NLR-TP-89084-U 
+ a Simulation Environment for Guided Weapon Analy- 


PB91-222240/GAR 159,831 PC A03/MF A01 
NLR-TP-89085-U 
Thermal Shock and Oxidation Resistance of Ceramic Coat- 


ings. 
P891-222257/GAR 159,215 PC A03/MF A01 
NLR-TP-89146-U 
Design and Testing of a Multiblock Grid-Generation Proce- 
dure for Aircraft Design and Research. 
PB91-222265/GAR 157,821 PC A03/MF A01 
NLR-TP-89222-U 
Measurement System for Production Flight Tests of New 


Aircraft. 
PB91-222273/GAR 157,806 PC A03/MF A01 
NLR-TP-89360-U 
Development and Validation of Characteristic Boundary 
Conditions for Cell-Centered Euler Flow Calculations with a 


Shock-Fee Airfoil. 
PB91-222307/GAR 157,804 PC A03/MF A01 
NLR-TP-90155-U 


Test Loops for Two-Phase Thermal Management System 


Components. 
PB91-222315/GAR 160,609 PC A03/MF A01 
NLR-TR-88071-U 
SAMID, an Interactive System for Aircraft Drag Minimization 
Studies: Mathematical Models and Methods. 
PB91-219444/GAR 157,803 PC A04/MF A01 
NLR-TR-880010U 
Development of an Advenced Panel Pongal for Complex 
Configurations in Subsonic Cc on 
to the Computation of the Potential Flow Ansel Ducts. 
PB91-219436/GAR 157,802 PC A03/MF A01 
NOAA-DR-ERL-AOML-21 
Marine Tropospheric Hydrocarbons: An Intercomparison Ex- 


ercise. 
PB91-223735/GAR 157,997 PC A03/MF A01 
NOAA-DR-ERL-PMEL-33 
CTD/O2 Data Measurements Collected on TEW, June- 


Pet 224527/GAR 160,098 PC A17/MF A03 
NOAA-DR-ERL-PMEL-34 

TOGA Array of Drifting Thermistor Chains in the Western 

Equatorial Pacific Ocean: October 1989-January 1990. 

PB91-224535/GAR 160,099 PC A09/MF A02 
NOAA-TM-ERL-WPL-199 

Experimental and Theoretical Investi 

Dissipation Method for ey Air-: 

PB91-218131/GAR 160,095 PC, {A05/MF A01 


NOAA-TM-ERL-WPL-200 
BETA: A Program for Calculating and Archiving Backscatter 


Profiles. 
PB91-218164/GAR 158,055 PC A06/MF A02 
NOAA-TM-NMFS-F/NWC-198 


pemeny eog Viable Populati 


pecies Act id 

Baot216123/GAR 159,450 PC AO5/MF A01 
NOAA-TM-NMFS-F/NWC-200 

Status Review for Snake River Spring and Summer Chi- 


nook Salmon. 

PB91-218065/GAR 157,861 PC A05S/MF A01 
NOAA-TM-NMFS-F/NWC-202 

Status Review for Lower nen River Coho Salmo: 

PB91-218214/GAR 157,862 PC A06/MF A02 
NOAA-TM-NMFS-F/NWC-203 

Population Estimates of Juvenile Salmon Downstream Mi- 

rants in the Taku River, Alaska. 
157,860 PC A03/MF A01 





~~ Ake the Inertial- 





under the Endan- 


B91-218057/GAR 

NOAA-TM-NWS-ER-85 

Use of ADAP to Examine Warm and Quasi-Stationary Fron- 

tal Events in the Northeastern United States. 

PB91-225037/GAR 158,009 PC A05/MF A01 
NOAA-TR-ERL-444 

Climatological Atlas of the Subsurface Thermal Structure of 

the Eastern Tropical South Pacific Ocean. 

PB91-224543/GAR 160,100 PC A14/MF A03 
NOARL-JA-221-090-91 

Acoustic Resonance Scattering by Submerged Elastic 


Shells. 

AD-A237 583/0 160,124 Not available NTIS 
NOARL-JA-400-031-91 

Numerical Air/Sea Environmental Prediction. 

AD-A237 220/9 158,695 Not available NTIS 
NOARL-PR-90-067-333 

Microbiologically Influenced Corrosion of Copper in a 

Marine Environement. 


AD-A237 580/6 
NOARL-PR-90-095-442 


CLIMATV: A Naval Climate ——— System. 
AD-A237 586/3 58,012 Not available NTIS 


NOARL-PR-91-032-432 
A High-Resolution Mesoscale Model for Coastal Atmos- 
heric Prediction. 


pl 
AD-A237 581/4 158,003 Not available NTIS 
NOARL-PR-91-033-441 
Tropical Cyclogenesis in the Eastern North Pacific from an 


African Wave. 
158,011 Not available NTIS 


159,268 Not available NTIS 


AD-A237 585/5 
NOARL-PR-91-036-441 


Prototype Automated Tropical Cyclone Handbook (PATCH). 
AD-A237 582/2 158,010 Not available NTIS 


NOARL-SP-011-441-91 


Severe Weather Guide Mediterranean Ports - 32. Taranto. 
AD-A237 595/4/GAR 158,013 PC A04/MF A01 


NOARL-SP-012-441-91 


Severe Weather Guide Mediterranean Ports - 33. Tangier. 
AD-A237 596/2/GAR 158,014 PC A03/MF A01 


NOARL-SP-013-441-91 


Severe Weather Guide Mediterranean Ports - 34. Benidorm. 
AD-A237 597/0/GAR 158,015 PO Al ‘A03/MF A01 


NOARL-TN-101 


ExperCAT: An Experi System for Analysis and Short-Term 
Prediction of Clear Air Turbulence. 
AD-A237 588/9/GAR 158,004 PC A03/MF A01 


NOARL-TN-105 


Algorithms for Converting Geodetic Earth Location to Satel- 
lite Time and Swath Pixel Coordinates for the DMSP Satel- 


WOReeT 589/7/GAR 160,544 PC A03/MF A01 
NOARL-TN-118 

AVHRR Data Set for the Arctic Leads ARI. 

AD-A237 221/7/GAR 160,101 PC A04/MF A01 
NOARL-6 


Dependence of Radar Backscatter on the Energetics of the 


Air-Sea Interface. 
AD-A237 818/0/GAR 158,005 PC A14/MF A03 
NOARL-10 


Ocean Simulation Model for Internal Waves. 
AD-A237 587/1/GAR 60,058 PC A04/MF A01 


NOBS-CIRC-176 
Central Solar Eclipses of 1992. Annual Solar —— of 4-5 
January 1992, Total Solar Eclipse of 30 June 1992. 
AD-A237 614/3/GAR 157,917 PC A04/MF A01 
NORDA-PR-90-098-321 
Edge Detection Applied to Satellite Imagery of the Oceans. 
AD-A237 584/8 160,103 Not available NTIS 
NOSC/TD-2074 
coon Research and Development 
(CRDA) Handbook. 
AD-A237 474/2/GAR 157,748 PC A07/MF A02 
NOSC-TD-2101 
Operating Systems Standards Working Group (OSSWG) 
Next Generation Computer Resources (NGCR) Program 
First Annual Report - October 1990. 
AD-A237 560/8/GAR 158,498 PC A21/MF A04 
yap hong 
lesponsivity Uniformity Enhancements for Backside-Illumi- 
ps Charge-Coupled Devices (BICCDs) by Excimer Laser- 


Assisted Etching. 
AD-A237 435/3/GAR 158,667 PC A03/MF A01 
NOSC/TR-1404 


Detection of Targets in Terrain Clutter by Using Multispec- 
tral Infrared Image Processing. 
158,642 PC A04/MF A01 


Agreement 


AD-A237 436/1/GAR 
NOSC/TR-1413 
Use of the Implicit-Finite-Difference Method to Implement 


the Parabolic Equation Model. 
AD-A237 437/9/GAR 158,645 PC A03/MF A01 


NPRDC-TN-91-16 


Quantifying the Impact of the Permanent C e of Station 
(PCS) Budget on Lg Enlisted Personnel Unit Readiness. 
AD-A237 162/3/GAR 159,656 PC A03/MF A01 


NPS-68-90-005 
Circulation of the California Undercurrent Near Monterey in 


May 1989. 

AD-A237 235/7/GAR 160,054 PC A05/MF A01 
NRD-22 

Ergonomic Research on School Bus Cross View Mirror Sys- 


tems. 

PB91-218040/GAR 160,688 PC A10/MF A03 
NRD-53 

Automatic Slack Adjusters for Heavy Vehicle Air Brake Sys- 


tems. 
PB91-215814/GAR 160,685 PC A15/MF A03 
NRL-MR-6772 


Vlasov Simulations of Very-Large-Amplitude Wave Genera- 
tion in the Plasma Wakefield Accelerator. 
AD-A237 428/8/GAR 160,290 PC A03/MF A01 


NRL-MR-6779 
Gepeaeey Neutral Problem and the Code NEU- 
TRAL. 


AD-A237 889/1/GAR 160,295 PC A04/MF A01 


NTIA-91-274 


NRL-MR-6763— 


tions Using the NEUTRAL Code. 


Further | 
AD-A237 791/ 7OAR 160,293 PC A03/MF A01 
NRL-MR-6808 


Beam Trapping in the N 
AD-A237 269/6/GAR 


NRL-MR-6813 
Modification of Programs CHIEF and 
Sound Radiation from an Arbitrary 
pee ope 
A237 502/0/GAR 
NRL-MR-6821 


LSD 36 Well Deck Fire Protection. 
AD-A237 426/2/GAR 160,074 PC A03/MF A01 


NRL-MR-6842 
User’s Guide to the (NCARAI) Artificial Intelligence Techni- 


cal Library. 
AD-A237 270/4/GAR 158,622 PC A03/MF A01 
NRL-MR-6843 
Analysis of FIN Line Feasibility for W-Band Attenuator Ap- 
ical 


pl : 

AD-A237 271/2/GAR 158,677 PC A04/MF A01 
NRL-MR-6844 

Evolution of a Finite Pulse of Radiation in a High-Power 


Free-Electron ; 
AD-A237 427/0/GAR 160,164 PC A0Q4/MF A01 
NSF/ENG-88042 
Evaluation of Seismic \solation of a 9-Story 


Braced Frame to Uplift. 

PB91-217968/GAR 158,161 PC A07/MF A02 
NSF/ENG-88057 

Alternatives to Standard Mode Superposition for Analysis of 

Non-Classically Damped Systems. 

PB91-217992/GAR 158,162 PC A0Q4/MF A01 
NSF/ENG-89068 


NSF E Design Research Conference. Held in 
MA. pope 14, 1989. 


Amherst, Preprints. 
PB91-226175/GAR 159,196 PC A99/MF A06 
NSF/ENG-91001 


Proceedings: Electrochemical Synthesis — Held in 
Pacific Grove, on December 10, 1 
PB91-225789/GAR 158,313 PC A10/MF A03 
NSF/ISI-88104 


Growth of Beta-Barium Borate (Beta-BaB204) Crystals via 


Mass Transport. 

PB91-218925/GAR 158,227 PC A03/MF A01 
NSF/ISI-88125 

ps ag Network Controller for Adaptive Hand-Eye Coordina- 


in Robots. 
PB91-225771 GAR 159,184 PC A03/MF A01 
NSF/ISI-88136 


Using Optical Scintillation to Measure Snow Parameters. 
PB91-225714/GAR 158,042 PC A04/MF A01 


NSF/ISI-88137 
Fluid Bed Synthesis of Tungsten Carbide/Cobalt Nanocom- 


posite Pi : 

PB91-225763/GAR 159,231 PC A03/MF A01 
NSF/ISI-88141 

Portable Computer-Based Systems for Creation of as-Built 


Drawings. 

PB91-225730/GAR 158,150 PC A03/MF A01 
NSF/ISI-88142 

POS es7ke/GAR ™ 158. “ad PC rary A02 
NSF/ISI-88143 

Development of an Improved Detector for Krypton-81 and 


Other Noble Gas Isotopes. 
PB91-225722/GAR 160,068 PC A03/MF A01 


NSF/ISI-88145 
High io , Lo Programming and Automated Map- 


Past 226 2261 28/0AR 158,606 PC A04/MF A01 
NSF/ISI-88147 


Caicium/Organic Electrolyte Cell. 
PB91-226134/GAR 


NSF/ISI-88150 


IRL Modified Betatron Accelerator. 
160,289 PC AQ3/MF A01 


and CID to Compute 
Body with Mixed Bound- 
160,123 PC A04/MF A01 


158,715 PC A03/MF A01 


Analysis of Earthquake Induced 7 Failures. 
PB91-226118/GAR 58,364 PC A03/MF A01 
NSF/ISI-88151 





Smal ih (SBIR). Phase 1 Pre- 
liminary Feasibility Study to Determine the Costs and Bene- 
fits of a GIS to Fiscal Impact Analysis. 
PB91-225797/GAR 160,744 PC A12/MF A03 
NSF/ISI-88155 
Silicon Nitride. 
PB91-226159/GAR 158,236 PC A04/MF A01 
NOFNG-ESTES 





for Concrete. 
158,346 PC A05S/MF A01 


Pest 1908142/GAR 
NTIA-91-274 
Frequency Assignment Summary for 1.435 GHz - 2.5 GHz 


PB91-225029/GAR 158,459 PC A03/MF A01 


November 1, 1991 OR-59 





NTIS ORDER/REPORT NUMBER INDEX 


NTIA-91-276 
RAIDER Program: Radio Algorithms for Integration and 
Design of Engineering Requirements. Report Series. 
PBOt-218075/GAR 158,427 PC 407 /MF A02 
NTSB/AAB-90/02 


psig a Accident Reports - Brief Format U.S. = and For- 
tion Issue Number 2 of 1989 Accident: 

PI 90-916902/GAR 160,728 PC {A18/MF A04 
NTSB/AAB-90/03 

Aircraft Accident Reports - Brief Format U.S. Civil and For- 

ign Aviation Issue Number 3 of 1989 Accidents. 

PB90-916903/GAR 160,729 PC A18/MF A04 
NTSB/AAR-91/03 

Aircraft Accident Report - Runway Collision of Eastern Air- 

lines Boeing 727, Flight 111 and EPPS Air Service Beech- 

craft Ki ir A100, Atlanta Hartsfield International Airport, 

Atlanta, Georgia, January 18, 1990. 

PB91-910403/GAR 160,655 PC A06/MF A02 
NTSB/ARC-91/01 

Annual Review of Aircraft Accident Data. U.S. Air Carrier 


Operations Calendar Year 1988. 
PB91-176040/GAR 160,652 PC A05/MF A01 


NUREG/CR-2000-V 10-N6/GAR 

Licensee Event Report (LER) Compilation for the Month of 

June 1991. 

NUREG/CR-2000-V10-N6/GAR 160,004 
PC A04/MF A01 
NUREG/CR-2907-V9/GAR 

Radioactive Materials Released from Nuclear Power Plants. 

Annual Report 1 

NUREG/CR-2907-V9/GAR 159,990 
PC A15/MF A03 
NUREG/CR-4513/GAR 

Estimation of Fracture Toughness of Cast Stainless Steels 

during Thermal Aging in LWR Systems. 

NUREG/CR-4513/GAR 160,030 PC A04/MF A01 
NUREG/CR-5467/GAR 

Risk-Based Inspection Guide for Crystal River Unit 3 Nucle- 


ar Power Plant. 
NUREG/CR-5467/GAR 160,005 PC A04/MF A01 
NUREG/CR-5551/GAR 


Two New NDT Techniques for Inspection of Containment 
Welds — Coatings. Final Report, October 1989- 


March 
NUREG/CR-5551/GAR 160,006 PC A03/MF A01 
NUREG/CR-5628/GAR 


Pennsylvania Seismic Monitoring Network and Related Tec- 


tonic Studies. 
NUREG/CR.5628/GAR 159,846 PC A03/MF A01 
NUREG/CR-5742-V1/GAR 


dreey wed Assessment of a Risk-Based Approach to Tech- 


hse Volume 1. Executive acumen 
NURE /CR-5742-V1/GAR 60,00: 
PC A03/ME A0t 


NUREG-0090-V14-N1/GAR 


+a aA to aoa on Abnormal Occurences: January- 
arch 

NUREG-0080- V14-N1/GAR 159,566 
PC A03/MF A01 
ee San a 


Owners of Nuclear Power Plants. 
NUREG-0327; REV5/GAR 


NUREG-0525-REV17/GAR 
Safeguards e Event List (SSEL). Pre-NRC through 
1 


December 31, 4 
NUREG-0525-REV17/GAR 


160,008 PC A03/MF A01 


160,028 

PC A06/MF A02 
NUREG-0540-V13-N5/GAR 

Title List of Documents Made Publicly Available, May 1-31, 

1991. 

NUREG-0540-V13-N5/GAR 160,009 
PC A15/MF A03 
NUREG-0675-SUP-N34/GAR 

Safety Evaluation Report Related to the Operation of 

Canyon Nuclear Power Plant, Units 1 and 2, Docket 

Nos. 50-275 and 50-323, Pacific Gas and Electric Compa- 

ny. Supplement Number 34. 

NUREG-0675-SUP-N34/GAR 160,010 
PC A16/MF A03 
NUREG-0837-V11-N1/GAR 

NRC TLD Direct Radiation Monitoring Network. Progress 

Report, January-March 1991. 
NUREG-0837-V11-N1/GAR 159,991 
PC A11/MF A03 
NUREG-1302/GAR 

Offsite Dose Calculation Manual Guidance: Standard Radio- 

logical Effluent Controls for Boiling Water Reactors. Gener- 

ic Letter 89-01, Supplement No. 

NUREG-1302/GAR 
NUREG-1394-REV-1/GAR 


Emergency Response Data System (ERDS) Implementa- 
tion. 
NUREG-1394-REV-1/GAR 


159,992 PC A06/MF A02 


160,011 
PC A04/MF A01 
NUREG-1421/GAR 


Regulatory Analysis for the Resolution of Generic Issue 
=. Essential Service Water System Failures at Multi-Unit 
es. 


OR-60 VOL. 91, No. 21 


NUREG-1421/GAR 
NUREG-1435-V3/GAR 
Soe of Safety Issues at Licensed Power Plants. Generic 


160,012 PC A03/MF A01 


~ issues. 
NUREG-1435-V3/GAR 
NUREG-1443/GAR 
Safety Evaluation Report Related to the Full-Term Operat- 
ing License for San Onofre Nuclear Generating Station, 
Unit 1. Docket No. 50-206. Southern ytd Edison 
Company and San Diego Gas and Electric Com 
NUREG-1443/GAR 160,014 PC A03/ MF A01 
NUSC-TD6998 
Operational Concept Document for the Next Generation 
Computer Resources (NGCR) Operating Systems Interface 


Standard Baseline. 
AD-A237 501/2/GAR 158,497 PC A08/MF A02 
NUSC-TD-8879 


Relating Ocean Acoustic Ambient to Ocean Surface Dy- 


namics. 
AD-A237 167/2/GAR 160,122 PC A03/MF A01 
NUSC-TR-8887 
Spectra and Covariances for ‘Classical’ Nonlinear Signal 
Processing Problems Involving Class A Non-Gaussian 


Noise. 

AD-A237 388/4/GAR 
NWC-TR-90-1 

Coe Mechanisms of Antimony Source Com- 

pounds f aa Vapor-Phase Epitaxy. 

AD-: A237 | 644/0 158,223 PC A02/MF A01 
NWPO-EV-002-89 

Review of revegetation practices appropriate for reclama- 

tion of the proposed nuclear waste repository at Yucca 


Mountain, Nevada. 

DE91014311/GAR 159,987 PC A03/MF A01 
NWPO-EV-007-89 

Nevada Environmental Studies Plan. 

DE91014316/GAR 58,938 PC A12/MF A03 
OCS/MMS-91/0027 


Cetaceans on the Upper Continental Slope in the North- 
Central Gulf of Mexico. 
160,048 PC A06/MF A02 


160,013 PC A12/MF A03 


158,623 PC AO5/MF A01 


PB91-217927/GAR 
OEFZS-4555-PT-1 

Calculation of the Source Term for a Sib-Sequence at a 

R-1000 Type Reactor, Part 1. 

N91-25826/9/GAR 160,015 PC A04/MF A01 
OEFZS-4556-PT-2 

Calculation of the Source Term for a Se ata 

ER-1000 Type — Part 2: Appendix. 

N91 -25827/7/GAR 160,016 PC A08/MF A02 
OEFZS-4563 

Cs-137 Soil to Plant Transfer Studies and Their Implications 

on Parameters Used in the Austrian Version of E YS. 

N91-25566/1/GAR 157,849 PC A03/MF A01 
ONREUR-ESNIB-91-04 

European Science Notes Information Bulletin Reports on 

Current European/Middle Eastern Science. 

AD-A237 701/8/GAR 159,150 PC AO5/MF A02 
ORNL/M-975/V5 

Installation Restoration Program toxicology guide. Volume 

5. 


DE91014973/GAR 158,912 PC A99/MF E06 
ORNL/M-1425 

Data compiled in burnup credit isotopic validation study. 

DE91013252/GAR 160,023 PC A03/MF A01 
ORNL/SUB/85-28611/2 

Impact of Steep-Front Short-Duration Impulse on Electric 

Power System Insulation. Phase 2. Laboratory Evaluation of 

Selected Power System Components. 

AD-A237 803/2/GAR 158,723 PC A08/MF A02 
ORNL/TM-11520 

Power and particle balance studies using an instrumented 


limiter system on ATF 
DE91013548/GAR 159,955 PC A03/MF A01 
ORNL/TM-11576 


Analysis of southeastern Canada lake-water chemistry data 


in relation to acidic deposition. 

DE91014957/GAR 159,056 PC A05S/MF A01 
ORNL/TM-11760 

Network based concurrent ———- on the PVM system. 

DE91014961/GAR ,475 PC A03/MF AO1 
ORNL/TM-11769 


Chemical Stockpile Emergency Preparedness Program 


focus groups: A manual. 
DE91013194/GAR 159,625 PC A04/MF A01 
ORNL/TM-11771 


Development of an in-line grout meter for improved quality 


control. Final report. 
DE91014962/GAR 158,984 PC A04/MF A01 
ORNL/TM-11831 


Database specifications for the Integrated Booking System 


prototype (IBS-P). 
DE91014975/GAR 159,739 PC A05/MF A01 
ORNL/TM-11833 


User interface — for the Integrated Booking System 


prototype (IBS- 
Bie91014980/GAR 159,740 PC A03/MF A01 
ORNL/TM-11841 
Analysis of assembly serial number usage in domestic light- 
water reactors. 


DE91014953/GAR 
ORNL-6635/V1 
a a“ Controls Division. Progress report, July 


988-June 30, 1 
bE91012979/GAR 159,997 PC A04/MF A01 
OSURF-723582 


Investigation of the Hepatotoxic and Immunotoxic Effects of 
the Peroxisome Proliferator Perfluorodecanoic Acid. 
AD-A237 787/7/GAR 159,593 PC A03/MF A01 


OSWER DIRECTIVE-9835.17 


United States Environmental Protection Agency Model 
CERCLA RD/RA Consent Decree. 
PB91-201673/GAR 158,986 PC A05/MF A01 


OSWER-9200.5-2161-VOL-6-NO-3 
Superfund Records of Decision Update. Volume 6, Number 


3, Jui 
159,006 PC A01/MF A01 


160,027 PC A03/MF A01 


ly 1991. 
PB91-921343/GAR 
OSWER-9234.2-01FS-A 


ARARs Q's and A’s: General Policy, RCRA, aor SDWA, 
Post-ROD Information, and Contingent Waiver: 
PB91-921341/GAR 159,005 PC “A02/MF A01 


OSWER-9285.2-06FS 
Establishing Work Zones at Uncontrolled Hazardous Waste 


PB91-921342/GAR 158,922 PC A03/MF A01 
OSWER-9285.2-07FS 

Hazardous Waste Operations and Emergency Response: 

poe A ag and Emergency Response Without Regard to 

PROT. 921340/GAR 158,921 PC A03/MF A01 
OSWER-9285.2-08FS 

Hazardous Waste Operations and Emergency Response: 

— Hazardous Waste Sites and RCRA Corrective 

PB01-921390/GAR 
OSWER-9285.2-09FS 


Hazardous Waste Operations and Emergency Response: 
General Information and Comparison. 
PB91-921338/GAR 158,919 PC A02/MF A01 


OSWER-9285.2-10FS 
Hazardous Waste Operations and Emergency Response: 


Available Guidance. 
159,004 PC A02/MF A01 


158,920 PC A03/MF A01 


PB91-921337/GAR 
PAT-APPL-6-103 826 
Dual Beam Doppler Shift Hydrophone. 
PATENT-4 998 225 160,127 Not available NTIS 
PAT-APPL-6-333 608 
Explosive Logic Clock. 
PATENT-4 998 963 
PAT-APPL-6-700 984 
System for Providing Improved Reverberation Limited Sonar 
Performance. 
PATENT-4 998 224 
PAT-APPL-7-003 020 
Method of Making Cable Assembly for Use in an Antenna 
Element Assembly. 
PATENT-4 749 420 
PAT-APPL-7-539 954 


Universal Ground Adapter Assembly. 
PATENT-5 007 847 158,664 


pee 924/GAR 


Cable Tes‘ 
PAT-. APPL: 7.591 924/GAR 


160,116 Not available NTIS 
158,637 Not available NTIS 


158,707 Not available NTIS 


Not available NTIS 


159,143 
PC NO3/MF A01 
PAT-APPL-7-648 094/GAR 
Improved Tracer for Router Head. 
PAT-APPL-7-648 094/GAR 158,706 
PC NO3/MF A01 
PAT-APPL-7-676 669/GAR 


Hardware Interface for ny Speed Video Imaging. 
PAT-APPL-7-676 669/GA 158,425 
PC NO3/MF A01 


PATENT-4 749 420 


Method of Making Cable Assembly for Use in an Antenna 
Element Assembly. 
PATENT-4 749 420 


PATENT-4 998 224 
System for Providing Improved Reverberation Limited Sonar 


Performance. 
PATENT-4 998 224 158,637 Not available NTIS 
PATENT-4 998 225 


Dual Beam Doppler Shift are. 
PATENT-4 998 225 60,127 Not available NTIS 


PATENT-4 998 963 


Explosive Logic Clock. 
PATENT-4 998 963 


PATENT-5 007 847 
Universal Ground Adapter Assembly. 
PATENT-5 007 847 58,664 
PB90-916902/GAR 
—_ Accident Reports - Brief Format U.S. Civil and For- 
in Aviation issue Number 2 of 1989 Accidents. 
P 90-916902/GAR 160,728 PC A18/MF A04 


158,707 Not available NTIS 


760,116 Not available NTIS 


Not available NTIS 





NTIS ORDER/REPORT NUMBER INDEX 


PB90-916903/GAR 
Aircraft Accident Reports - Brief Format U.S. Civil and For- 
in Aviation Issue Number 3 of 1989 Accidents. 
PB90-916903/GAR 160,729 PC A18/MF A04 
PB91-156596/GAR 
Interim Manual for Clinical Practice Guideline Development: 
A Protocol for Expert Panels Convened by the Office of if the 
Forum for Quality and Effectiveness in Health Care. 
PB91-156596/GAR 159,413 PC A04/MF A01 


PB91-165357/GAR 
Haltenbanken Area Metocean sats Analysis of Environ- 


mental Data from Haltenbanken. 
PB91-165357/GAR * 159,986 PC E19/MF E19 


PB91-172700/GAR 
A d Bibliography 


1968-90. 
PB91-172700/GAR 
PB91-175927/GAR 
Delivering yo Health Care Services in Rural Areas: 
An Analysis of Alternative Models. 
PB91-175927/GAR 159,136 PC A03/MF A01 


PB91-175984/GAR 
Homeless Families with Children: Programmatic Responses 
pt +d numa Volume 1. Cross-Site Comparisons 
PB91-175984/GAR 
PB91-175992/GAR 
Homeless Families with Children: Programmatic Responses 
of Five ee Volume 2. Site Visit Reports and Pro- 
Bootie 175992/GAR 158,091 PC A12/MF A03 
PB91-176040/GAR 
Annual Review of Aircraft Accident Data. U.S. Air Carrier 


ogee Calendar Year 1 
91-176040/GAR "160,652 PC AOS/MF A01 
PB91-186940/GAR 

State Diagrams of Atmospheric Moisture Sources and De- 


livery Patterns. 
PB91-186940/GAR 159,866 PC A0S 
PB91-190876/GAR 


Feasibility of Linking Research-Related Data Bases to Fed- 
eral and Non-Federal Medical Administrative Data Bases. 


Report to Congress. 
PB91-190876/GAR 159,105 PC A05/MF A01 
PB91-192864/GAR 


Assessment of Changes in DWI Enforcement/Level. 
PB91- 192864/GAR 160,738 PC A03/MF A01 


PB91-193524/GAR 





Rural Health Services Research, 
159,135 PC A04/MF A01 


158,090 PC A07/MF A02 





Eh wine watery Farr 1990 Annual Report (Minnesota 


PB91-193524/GAR 
PB91-193789/GAR 
Review and Analysis of Pavement Management Practices 


in Kentuc’ 
160,541 PC A06/MF A02 


160,674 PC A04/MF A01 


PB91-193789/GAR 
PB91-196865/GAR 

User’s Guide to pe Guidance (3rd Edition). 

PB91-196865/GAR 160,675 PC A0S/MF A01 
PB91-196956/GAR 

General Aviation Pilot and Aircraft Activity Survey. Calendar 

Year 1990. 


PB91-196956/GAR 160,653 PC A06/MF A02 
PB91-198226/GAR 
Guidelines for Planning, D 
lated Street Improvements. 
PB91-198226/GAR 
PB91-198234/GAR 


ig and Op 
160,542 PC A04/MF A01 





ig Bus-Re- 


ign Elements for Scenic Byways in Virginia. 


Developi 
PB91-198234/GAR 158,347 PC A03/MF A01 
PB91-198309/GAR 


Relationship between V/C Ratios and Accident Rates. 
PB91-198309/GAR 160,676 PC A03/MF A01 
PB91-198457/GAR 


Site Selection, b besion. Construction and Monitoring of a 


Prototype SWM 
PB91-198457/GAR 158,341 PC A09/MF A02 
PB91-198572/GAR 


Ooeee ay Operation of Signalized Intersections in Illinois 


(Revi 

PBO1- 198572/GAR 160,739 PC A06/MF A02 
PB91-198655/GAR 

Freeway Incident Management for Medium-Sized Urban 


Areas (Phase 2). 
PB91-198655/GAR 160,740 PC A04/MF A01 
PB91-198663/GAR 
Evaluation of Transportation Management Demand Pro- 
| ng on Residential Developments. 
B91-198663/GAR 160, 741 PC A04/MF AO1 
PB91-198747/GAR 
a on Breakaway Barricades, Wind and Crash T 
PB91-198747/GAR 158,348 PC A0g/MF AO1 
PB91-198762/GAR 


Freeway Fatal Accidents, 1987. 
PB91-198762/GAR 


PB91-198796/GAR 


Accidents Before and After the 65 MPH Speed Limit in 
California (Supplemental Report). 


160,730 PC A03/MF A01 


PB91-198796/GAR 
PB91-198804/GAR 

Evaluation of ac ~~ a. End Safety Grate. 

PB91-198804/GA\ 160, 677 PC A03/MF A01 
PB91- aan 

Weaving Areas Near One-Lane Ramps. 

PB91-200378/GAR 158,349 PC A03/MF A01 
PB91-200998/GAR 

Service Vehicle Lighting eal mag Control Systems for 


Short-Term and - 
160,742 PC A04/MF A01 


160,731 PC A03/MF A01 


sumeunanalas 
Vehicle Crash Tests of a Movable Concrete 
PB91-201418/GAR 160,678 Pe AOD, ‘A09/MF A03 
PB91-201509/GAR 
Side Impact Tests of a Full-Size and a Mini-Size Vehicle 
Luminaire 


into a Breakaway 

PB91-201509/GAR 160, 679 PC A04/MF A01 
PB91-201673/GAR 

United States Environmental Protection Agency Model 

CERCLA RD/RA Consent Decree. 

PB91-201673/GAR 158,986 PC A0S/MF A01 


PB91-201731/GAR 
Uncertainties and Research Needs = the Bering 
Sea and Antarctic Marine Ecosystems. Report on a Work- 
— Held in Seattle, Washington on December 12-13, 


PB91-201731/GAR 160,038 PC A06/MF A02 
PB91-202390/GAR 

Systematic Acquisition Requirements Tailoring and Sched- 

uling (SMARTS), Version 2.0. User’s Manual. 

PB91-202390/GAR 159,741 PC A04/MF A01 
PB91-204610/GAR 

Directory of Federal oy Grants: An Office of National 


Drug aper. 
PB91 Boa610/GAK 158,092 PC AOS/MF A01 
PB91-205252/GAR 
ee ee felt onan rt g 
hol and Expected Institutional Responses to New Limi 
PB91-205252/GAR 160,680 PC N06/ME ‘A02 


PB91-205849/GAR 
Forces on Ships in a Navigation Lock Induced by Stratified 


PB91-205849/GAR 160,076 PC A12/MF A03 
PB91-206037/GAR 
Optimal Taxation on Profit and Pollution with a Macroeco- 


nomic Framework. 
PB91-206037/GAR 158,208 PC A03/MF A01 
PB91-206342/GAR 


Light-Duty Automotive Technology and Fuel Economy 


Trends through 1991. 
PB91-206342/GAR 160,681 PC A06/MF A02 
PB91-209080/GAR 
Etude de |’Evolution du Muscle Strie oe Apres 
Une ee mma a Une Dose Moyenne de 30 Gy 
(Study of the Changes in Striatal Skeletal i After 


— Irradiation a an Average Dose of 30 Sy. 
'B91-209080/GAR 159,567 PC E09/MF E09 


PB91-212126/GAR 
Advanced Public Transportation Systems: The State of the 


rt. 
PB91-212126/GAR 160,682 PC A0S/MF A01 
PB91-212472/GAR 


Michigan Omnibus State Traffic — Surv 3 Fall 1990. 

PB91-212472/GAR A09/MF A03 
PB91-212480/GAR 

Trucks Involved in pune Accidents: Factbook 1 

PB91-212480/GAR 160,684 PC A08/ MF A02 
PB91-212720/GAR 


Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Painter Dies in sn 25-F00t Pall from Tank Top onto 
1 


Concrete Pad, December 
PB91-212720/GAR 159,548 PC A02/MF A01 
PB91-213173/GAR 
Toshiba Review, Vol. 46, No. 1, 1991. Special Issues: Fi- 
nancial ey oe Systems and Equipment/Automatic 


Fare Collection Equipment and Systems for Railways. 
PB91-213173/GA 160,668 PC A05/MF A01 
PB91-213181/GAR 


Development of UV/Ozone Asher. 
PB91-213181/GAR 
(Order as PB91-213173/GAR, PC A0s/Mi i ro 
PB91-213199/GAR 
— of High-Density and High-Accuracy Sintered 
arts. 
PB91-213199/GAR 159,1 
(Order as PB91-213173/GAR, PC A05/MF Ao1) 
PB91-213207/GAR 
Adhesion of Diamond Film to Substrate. 
PB91-213207/GAR 159,230 
(Order as PB91-213173/GAR, PC A05/MF A01) 
PB91-213215/GAR 
Toshiba Review, Vol. 46, No. 2, 1991. Special issues: Medi- 
cal Ima ng Systems/ Digital Still Camera System. 
PB91-213 15/GAR 158,130 PC AOS/MF A01 
PB91-213223/GAR 
Memory Card Camera and Player. 


PB91-213421/GAR 


PB91-213223/GAR 
(Order as PB91-213215/GAR, PC AOs/ME f On) 
PB91-213231/GAR 
Bonding of Metals to Alumina. 
PB91-213231/GAR 159,172 
(Order as PB91-213215/GAR, PC AOS/MF f A01) 
PB91-213249/GAR 
Kenkyu, No. 340, January 1991. (Special Issue on 


Seitetsu 
Steel Pipe and Tubes) 
PB91-213249/GAR 160,664 PC A05/MF A01 


PB91-213256/GAR 
Soe Ste ia meee Use ee ee ee 
— and Sulphide Stress Corrosion Cracking Resist- 
PB91-219256/GAR 
(Order as PB91-213249/GAR, PC AOs/ME s Ao) 
PB91-213264/GAR 
ee See OS ee me Sees 


Materials with Super-Alloy 
PB91-213264/GAR 
(Order as PB91-213249/GAR, PC AOS/ME i ion) 


the Research 
PB91-213272/GAR 
PB91-213280/GAR 


159,256 PC A17/MF A04 


Diffusion Bondi Sete te: Sipe Ween ans ryee 
PB91-213280/GAR 
(Order as PB91-213272/GAR, PC Atv; 03) 
PB91-213298/GAR 
Development of ECR Plasma Processes and Equipment for 
Semiconductor lacturing. 
PB91-213298/GAR 158,694 
(Order as PB91-213272/GAR, PC A17/MF A03) 
PB91-213306/GAR 
Development of S' tic Silica Glass by the VAD Method. 
PB91-213306/GA 159,208 
(Order as PB91-213272/GAR, PC A17/MF A03) 
PB91-213314/GAR 


High Performance Titanium Alloys. 
PB91-213314/GAR 
(Order as PB91-213272/GAR, PC AI7/ME *K03) 
PB91-213322/GAR 
Report of Obayashi Corporation Technical Research Insti- 
tute, No. 42, February 1991 
PB91-213322/GAR 158,156 PC A06/MF A02 
PB91-213330/GAR 
Development of Base Isolation ——- for Earthquakes and 
Micro-vibrations Using Laminated Thick Rubber Bearings 
(Part 1) - Characteristics Tests ~ Laminated Thick Rubber 


P8011 3390/GAR 
(order as PB91-213322/GAR, PC AO6/ME f no) 


PB91-213348/GAR 


Development of Base Isolation System for Earthquakes and 
Micro-vibrations Using Laminated Thick Rubber Bearings 
= 2) - Vertical Damper Device and Its Dynamic Charac- 


past 1:219348/GAR 158,158 
(Order as PB91-213322/GAR, PC A06/MF A01) 
PB91-213355/GAR 


Research and Development on 
New and Advanced Fiber Materials (Part 2) 
pb ayy Behaviors of Beams Reinforced with 
Fibers. 


or Aramid 
PBST 213955/GAR 158,159 
(Order as PB91-213322/GAR, PC A06/MF A01) 


Structural ) Exper bee 
imen 
with Carbon 


PB91-213363/GAR 
Japan Radio (JRC) Review, No. 29, 1991. 
PB91-213363/GA -" 159,151 PC A09/MF A02 

PB91-213371/GAR 
Printed Wiring Board Auto-Loading Equipment. 

PB91-21 337//GAR 158,660 
(Order as PB91-213363/GAR, PC A09/MF A01) 
pyrene oe 
ide-Band SAW Filters Using Slanted-Finger IDTs. 
Pepe! -213389/GAR 661 
(Order as PB91-213363/GAR, PC A09/MF ‘A01) 

PB91-213397/GAR 

NEC Technical Journal, Vol. 43, No. 12, (Serial 260), De- 


cember 1990. Issue on Semiconductor 
PB91-213397/GAR 158,695 PC A10/MF A03 
PB91-213405/GAR 
VLSI Device and Process Technologies. 
PBST. 13808/GAR 158,484 
(Order as PB91-213397/GAR, PC A10/MF A02) 
PB91-213413/GAR 


GaAs Low Noise Devices for DBS Applications. 
PB91-213413/GAR 158,696 
(Order as PB91-213397/GAR, PC A10/MF A02) 


PB91-213421/GAR 


-— Bo ge re Journal, Vol. 44, No. 1, (Serial 261), Febru- 
ary 1 1. Special Issue on SDH Based Synchronous Digital 


Term oa 
PB91-213421/GAR 158,426 PC A06/MF A02 
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PB91-213439/GAR 

NEC Technical Journal, Vol. 44, No. 2, (Serial 262), March 

1991. Special Issue on Electronic er ET. 

PB91-213439/GAR 158,485 °C A05/MF A02 
PB91-213553/GAR 

Stability of PPB and PPM Organic Cylinder Gases Used for 

Calibration and Audits. - 

PB91-213553/GAR 158,859 PC A03/MF A01 
PB91-214049/GAR 

Report on a a a. Pursuant to 

the National ona ae 988. Implemen- 

tation ot ae ani-brg Abuse Act 7 1988. (Section 1005, 

PB91-214049/GAR 158,093 PC A05/MF A01 
PB91-214338/GAR 

American Housing Survey for the Okiahoma City Metropoli- 

tan Area in 1988. Current ing R ¥ ye — 

PB91-214338/GAR 60,735 PC A10/MF A03 
PB91-214346/GAR 

eee SSS Siting in Henel Yomniip, Monmouth 

PEST E14S46/GAR 159,867 PC A03/MF A01 
PB91-214353/GAR 

Historic Structure Report; Administrative Data, Historical 

Data, Architectural Dai Data: Bank of Glen Jean, New River 


Gorge National River, West 
PB91-214353/GAR worn 158,064 PC A15/MF A03 
PB91-214361/GAR 


Minerals Yearbook 1989. Magnesium and Magnesium Com- 


Ppor-214961 /GAR 159,891 PC A03/MF A01 
PB91-214379/GAR 


Smithsonian Year 1990 

PB91-214379/GAR 
PB91-214387/GAR 

Application of a ng oe ag 

to Flood-Frequency Estimation 

PB91-214387/GAR 
PB91-214395/GAR 

-_ Years of Research and Development on Point Loma, 


1940-1990. 
PB91-214395/GAR 157,761 PC A08/MF A02 
PB91-214429/GAR 


157,760 PC A10/MF A03 
Rainfall-Runoff Model 

County, New 
158,342 PC A0S/MF AC1 


\ Experience in Stone Minii - 1989. 
PbOY-D18428/GAR 7 59,549 PC A22/MF A04 


PB91-214437/GAR 


ae | Rage eed of Water Quality, Bottom 
Biota Associated with Irrigation Drainage in 
an Falls Reservoir Area, Idaho, 1988-89. 


the 
PB91-214437/GAR 
PB91-214445/GAR 


159,058 PC AOS/MF A01 


PB91-214585/GAR 
PB91-214593/GAR 
Mineral Resources of the Soda — ee Study 


Area, Jackson County, Oregon (Chapter 
PB91-214593/GAR 159, rae oc A03/MF A01 


PB91-214601/GAR 


American Housing Survey for the Providence-Pawtucket- 
Warwick baeioes Area in 1988. Current Housing Re- 


PB91-214601/GAR 
PB91-214619/GAR 

Minerals Yearbook, 1988. The Mineral Industries of Central 

Africa. In tional Revi 

PB91-214619/GAR 159,893 PC A03/MF A01 
PB91-214643/GAR 

NATO and Warsaw Pact Weapons Production Trends, 


1975-1989. 
PB91-214643/GAR 159,742 PC A04/MF A01 
PB91-214650/GAR 
Water-Quality and Sediment-Transport Characteristics in 
> ear Reservoir, White River Basin, Northwestern Colora- 


PB91-214650/GAR 159,059 PC A11/MF A03 
PB91-214676/GAR 

Manufacturing Analytical Report Series: Exports from Manu- 

facturing Establishments: 1987. 

PB91-214676/GAR 158,200 PC A0S/MF A01 


PB91-214684/GAR 
Scientific and Technical 
Volume 29. Number 7, April 8, 
PB91-214684/GAR 

PB91-214692/GAR 


een ame of Industrial Minerals in Idaho (Excluding 


Phosphate). 
PB91-214692/GAR 159,894 PC A14/MF A03 
gr ek ter ag 


158,860 PC A09/MF A02 


160,736 PC A12/MF A03 


eee Reports (STAR). 
1 
160,638 PC A12/MF A03 


High Blood Pressure Education Program 

(NHIBPEP) and National Cholesterol Education ram 
(NCEP) Working Group Report on ve of Patients 
with lension and High Blood Cholester: 

PB91-214718/GAR 159,414 eC "/A03/MF A01 
PB91-214726/GAR 

Electric Plant Cost and Power Production Expenses, 1989. 

PB91-214726/GAR 158,744 PC A07/MF A02 
PB91-214734/GAR 

Assumptions for the Annual E: 

PB91-21 4734/GAR 
PB91-214742/GAR 

State Workers’ Compensation Laws. 

PB91-214742/GAR 158,095 PC A07/MF A02 
P891-214759/GAR 


Outlook, 1 
1,822 PC A08/MF A01 











Spanish Black ote Origins of Anti-Hispanic 
Arthspe oe Origenes de tos | ~ hemes a 
PB91-214445/GAR 158,065 PC A03/MF A01 
PB91-214452/GAR 
State-Local Relations Organizations: The ACIR Counter- 
91-214452/GAR 160,543 PC A04/MF A01 
PB91-214460/GAR 
oo Soil and Water: Conditions and Trends, 1982- 
PB91-214460/GAR 159,927 PC A03/MF A01 
PB91-214494/GAR 
Current Bibliographies in Medicine: Hospital Technology As- 
PB91-214494/GAR 159,119 PC A04/MF A01 
PB91-214502/GAR 
Current Bibliographies in Medicine: Human-Pet Relation- 
PB91-214502/GAR 159,527 PC A03/MF A01 
PB91-214510/GAR 
Method to Estimate Canal Leakage to the Biscayne Aquifer, 
PB91-214510/GAR 159,868 PC A03/MF A01 
PB91-214528/GAR 


Field Office Illustrated Guide to Plant 


PB91-214528/GAR 
PB91-214544/GAR 
Abraham Lincoin Research and Interpretive Center: Suit- 
ao. 
PB91-214544/GAR 158,066 PC AOS/MF A01 
PB91-214551/GAR 
of Governments (1987). Volume 3, Public Employ- 
ment. Number 2, ium of Public we ye 
PB91-214551/GAR 157,741 PC A17/MF A03 
PB91-214569/GAR 
Harmo- 


Correlation: Textile and Categories with 
nized Tariff Schedule of United States. ‘Cotton, Wool, 
a ‘lege’ 
58,199 PC A08/MF AO2 


159,989 PC A99 


Man-Made Fibers, Silk Blends, 
PB91-214569/GAR 


yo ae 
of Benefits and Taxes on Income and 


Fo aterm Data). 
PB91- “as77/ 158,004 PC A09/MF A02 
PB91-214585/GAR 


Stee sae 1991: Detailed Summary of 


OR-62 VOL. 91, No. 21 


and Analytical Methods for the U.S. Geological 

Pe a Acid Rain Quality. Assurance Project. 

PB91-214759/GAR 158,054 PC A04/MF A01 
PB91-214783/GAR 

Ground-Water Quality in the Nemaha Natural Resources 

District, Southeastern Nebraska, b 989. 

PB91-214783/GAR 59,060 PC A04/MF A01 
PB91-214791/GAR 


Water Resources of the Island of Kahoolawe, Hawaii: Pre- 


limi Findi 
PB91-214791/GAR 159,928 PC A03/MF A01 
PB91-214809/GAR 


Recommendations of the Large ey Artifact Advisory 


PB91-214908/GAR 
PB91-214916/GAR 
Summary of Aquifer Tests in Mississippi, June 1942 through 


May 1988. 

PB91-214916/GAR 159,871 PC A03/MF A01 
PB91-214924/GAR 

United States Air Force Academy: A Bibliography, 1983- 


1989. 

PB91-214924/GAR 159,830 PC A04/MF A01 
PB91-214932/GAR 

Revised Se Nomenclature for the Wasatch and 

Green sed ‘ormations of Eocene Age, Wyoming, Utah, 

and Colorado. 

PB91-214932/GAR 
PB91-215046/GAR 

Marine Mammal and Habitat Monitoring: Requirements; 


Principles; Needs; and Approaches. 
PB91-215046/GAR 160,041 PC A03/MF A01 


PB91-215087/GAR 
mer 204 and Protection of Humpback Whales in 


waii. An Update. 
PBO1-215087/GAR 160,042 PC A04/MF A01 
PB91-215111/GAR 


Potential Impacts of OCS Oil and Gas Activities on Fisher- 


ies. Executive Summary 

PB91-215111/GAR 160,043 PC A02/MF A01 
PB91-215129/GAR 

Potential — of OCS Oil and Gas Activities on Fisher- 

ies. Volume 1. Annotated Bibliography and Database De- 

scriptions for Target Distribution and Abundance 

Studies. Section 1, Part 1. 

PBO1.215129/GAR 160,044 PC A21/MF A04 
PB91-215137/GAR 

Potential ey of OCS Oil and Gas Activities on Bay 

ies. Volume 1. Annotated ee | and Database De- 

oitine % a, Target Species Distribution and Abundance 

Studies. Section 1, Part 2. 

PBOT215197/GAR 160,045 PC A18/MF A04 
PB91-215145/GAR 

Potential ear of OCS Oil and Gas Activities on Fisher- 

ies. Volume 1. Annotated Bibliography and Database De- 

js ag for Target Species Distribution and Abundance 

PB91 215145/GAR 160,046 PC A06/MF A02 
PB91-215152/GAR 

Potential Impacts of OCS Oil and Gas Activities on Fisher- 

ies. bony oe 2. Annotated Bibliography for OCS Oil and Gas 

Im itudies 

PBO1215152/GAR 160,047 PC A25/MF A06 
PB91-215814/GAR 

Automatic Slack Adjusters for Heavy Vehicle Air Brake Sys- 


tems. 
PB91-215814/GAR 160,685 PC A15/MF A03 
PB91-215830/GAR 


Trade and a yp Effects of the Caribbean Basin 
Economic Recov ct. Sixth Annual Report to the Con- 
gress Pursuant to Silden 216 of the Caribbean Basin Eco- 


nomic Recovery Act. 
PB91-215830/GAR 158,201 PC A07/MF A02 
PB91-215848/GAR 


Chemical Information Manual (OSHA Instruction CPL 2- 


2.43A). 
PB91-215848/GAR 159,550 PC A99/MF A06 
PB91-215855/GAR 


159,870 PC A06/MF A02 


159,855 PC A03/MF A01 





Panel. America’s Industrial | 
PB91-214809/GAR ‘58,067 PC A03/MF A01 


PB91-214817/GAR 


Cai of the Type Specimens of St Corals (Millepori- 
-, Si . eridae, 2 Scleractinia) in the National Museum of 


Nai istory, in Institution. 
PB91-214817/GAR 160,039 PC A04/MF A01 
PB91-214825/GAR 


Catalog of Type Specimens of Recent Fishes in the Nation- 
al Museum ai Natural History, Smithsonian Institution, 2: 


Blenniidae. 

PB91-214825/GAR 160,040 PC A03/MF A01 
PB91-214833/GAR 

pao ae Institutions Examination Council Annual 


eport, ; 
PB91-214833/GAR 158,174 PC A03/MF A01 
PB91-214841/GAR 
Report of the Working Group on Social/Human Issues to 


the National Commission on AIDS. 

PB91-214841/GAR 159, 121 PC A04/MF A01 
PB91-214858/GAR 

Health Assessment Guidance Manual. 

PB91-214858/GAR 158,913 PC A14/MF A03 
PB91-214874/GAR 

Research Advances in Human Transplantatio! 

PB91-214874/GAR 159,582 
PB91-214882/GAR 

Water Quality of Fountain and Monument Creeks, South- 

Central Colorado, with Emphasis on Relation of Water 


Quality to Stream Classifications. 
PB91-214882/GAR 159,869 PC A06/MF A02 
PB91-214908/GAR 
Geochemistry of Ground Water in Alluvial Basins of Arizona 
and Adjacent Parts of Nevada, New Mexico, and California. 


PC ‘A03/MF A01 


Hazard Waste Reduction Strategies: A Discussion and 
Recommendations for the General Assemb ly. 
PB91 m2 5855/GAR 158,987 A03/MF A01 


PB91-215863/GAR 


Evaluation of Camet Resistively Heated Metal Monolith 
Catalytic Converters on an M100 Neat Methanol-Fueled 
Vehicle. Part 3. 

PB91-215863/GAR 


PB91-215871/GAR 
Fabrics in Asphalt Overlays and —_ Maintenance. 
PB91-215871/GAR 58,350 PC A03/MF A01 
PB91-215889/GAR 


U.S. Agricultural Trade Update, “ 
PB91-215889/GAR 


PB91-215897/GAR 


Livestock and Poultry Update, ~~ 23, 1991. 
PB91-215897/GAR 157,834 


PB91-215905/GAR 
Biological Rhythms and Shift Work. Military Applications of 


Circadian Rhythm Principles. 
PB91-215905/GAR 159,808 PC A06/MF A02 


PB91-215913/GAR 
a a and Shift Work: Biological Rhythms and 


in Performai 
PROT 2ISOIS/GAR 159,580 PC A04/MF A01 
PB91-215921/GAR 


L and Regulatory Issues Related to Work Schedules 
nd Hours of Work 


a jours O' 
PB91-215921/GAR 157,734 PC A04/MF A01 
PB91-215939/GAR 


Poteet Rhythms and Shift Work: Shift Work and Society. 
Dei hics and Social Implications. 
PB91- 4 939/GAR 157,735 PC A03/MF A01 


160,686 PC A03/MF A01 


22, 1991. 
7,833 PC A02/MF A01 


PC A02/MF A01 
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PB91-215947/GAR 
Biological Rhythms and Shift Work: Shift Work and the 
Worker (R q 
PB91-215947/GAR 157,736 PC A04/MF A01 
PB91-215954/GAR 


Biological Rhythms and Shift Work: Shift Work and Nursing. 
PB91-215954/GAR 159,124 PC A04/MF A01 
PB91-215962/GAR 

an os on Foreign Investment, People’s Republic of Angola-- 


PB91 2159 5962/GAR 158,183 PC A04/MF A01 
PB91-215970/GAR 


A : Economic 

PB91-21 So7OGAR 
PB91-215988/GAR 

World rly Trade and U.S. 

ps Ly Rules of Trade (T enth 

PB91-215988/GAR 
PB91-216036/GAR 


158,202 PC A03/MF A01 
ture, 1960-1989. Chang- 

nual Edition). 

157,835 PC A06/MF A02 


Sulphur Extended 
PB91-216036/GAR 
PB91-216325/GAR 


158,351 PC A03/MF A01 





(ar) Em a Seamus Mah G hi 2 the be 
missions: a Trace Gas nti 
7 (T-GAS) 4 14 Countries. - 

PB91-216325/ 158,861 PC A16/MF A03 
canamiiaden 


Mammalian a (Mink and Ferret) Toxicity Test Proto- 


cols (LC50, R ‘oxicity). 
PB91-216507/ aR 159,596 PC A05/MF A01 
PB91-216705/GAR 


donee s Research of the National Institute of Standards 
_ 1991. Volume 96, Number 3. 
PBO. 2 eros 160,482 PC A07/MF A02 
vaneuranas 


ph sate gs 5 ransient Hot-wire Thermal Conductivity 
lor 
PB91-216713/GAR 158,305 
(Order as PB91-216705/GAR, PC A07/MF A01) 
PB91-216721/GAR 
Seats Sete Specimens in Quality Control of Engi- 
PBOTSt 6721/GAR 159,1 
(Order as PB91-216705/GAR, PC A07/MF Aon) 
PB91-216739/GAR 
egg Reverse-Bias Second-Breakdown Transistor 
PB91-216739/GAR 158,69, 
(Order as PB91-216705/GAR, PC A07/MF ro 
PB91-216747/GAR 
High Resolution Synchrotron X-Radiation Diffraction Imag- 
ing of ety ook Grown in Microgravity and Closely Related 
PB91-216747/GAR 
(Order as PB91-216705/GAR, PC Ao7/Mes hon) 
ip starr 
f One-Sided Time Series. 


as PB91-216705/GAR, PC Ao7/ME *MO1) 


oot Projection o' 
Poot -216754/GAR 
(Order 


PB91-216762/GAR 
Deconvolution of Acoustic Emission and Other Causal Time 
PB91-216762/GAR 159,33 
(Order as PB91-216705/GAR, PC A07/MF rn 
PB91-217299/GAR 


Removing Concrete from Bridges. 
PB91-217299/GAR 158,352 


PB91-217927/GAR 
Cetaceans on the Upper Continental Slope in the North- 


Central Gulf of Mexico. 
160,048 PC A06/MF A02 


PC A04/MF A01 


PB91-217927/GAR 
PB91-217935/GAR 
Collapse of the Soe Street Viaduct as a Result of the 
e. 


Loma Prieta 

PBO1-217935/ GAI 158,353 PC A0S/MF A02 
PB91-217943/GAR 

Javid’s Paradox: The Influence of Preform on the Modes of 


yuan Beams. 
PB91-217943/GAR 158,160 PC A03/MF A01 
PB91-217968/GAR 

Experimental Evaluation of Seismic Isolation of a 9-Story 


Braced Steel Frame Subject to Uplift. 
PB91-217968/GAR 158,161 PC A07/MF A02 


PB91-217992/GAR 
Peeay sero to Standard Mode Superposition for Analysis of 


amped Systems. 
PB91-21 n 7982) GAR - 158,162 PC A04/MF A01 
PB91-218016/GAR 


Handbook of peg ory for bod ‘enue Studies. Labora- 


tory A for 

PB91-218016/GAR ” 159,086 PC A15/MF A03 
PB91-218024/GAR 

Pesticide Fact Sheet Number 225: Zinc Borate. 

PBO1.218024/GAR 158,925 PC A02/ MF A01 
PB91-218032/GAR 

Evaluation of the New York State Police 55 MPH Speed 

Enforcement Project. 





PB91-218032/GAR 
PB91-218040/GAR 
Ergonomic Research on School Bus Cross View Mirror Sys- 


tems. 

PB91-218040/GAR 160,688 PC A10/MF A03 
PB91-218057/GAR 

nee 5 Estimates of Juvenile Salmon Downstream Mi- 


the Taku River, 
B91 218057/GAR "157,860 PC A03/MF A01 

PB91-218065/GAR 

Status Review for Snake River Spring and Summer Chi- 

nook Salmon. 

PB91-218065/GAR 157,861 PC A0S/MF A01 
PB91-218073/GAR 

RAIDER Program: Radio Algorithms for Integration and 

pes, In of Engineering Requirements. R Series. 

PB91-218073/GAR 158,427 PC A07/MF A02 
PB91-218123/GAR 


peep coe Mini 
Act. 


Pasi-2ie123/ 
'B91-218123/GAR 
PB91-218131/GAR 
Experimental and Theoretical investi 
Dissipation Method for Computing Air- 
PB91-218131/GAR 160,095 
PB91-218149/GAR 
Water nay Data for New Hampshire and Vermont, 


Water Year 1 
159,061 PC A07/MF A02 


160,687 PC A07/MF A02 





Viable Popul under the Endan- 
159,450 PC A0S/MF A01 


oy Fil the Inertial- 
Pe. ‘A05/MF A01 


PB91-218149/GAR 
PB91-218156/GAR 

Application of Ceramic Coatings to High Speed Diesel 

Engine Combustion Zone Components of Off-Highway 


Transport Vehicles. 
PB91-218156/GAR PC A07/MF A02 
PB91-218164/GAR 

BETA: A Program for Calculating and Archiving Backscatter 


Profi 
PB91 -218164/GAR 158,055 PC A06/MF A02 
a at 
aphic Information a Pilot Project for the Upper 


re ab River S 
PB91-218172/GAI 159,929 PC A04/MF A01 


PB91-218206/GAR 


160,689 


Design Ri ion State 
PBOt-218206/GAR PC A03. 
PB91-218214/GAR 
Status Review for Lower Columbia River Coho Salmon. 
PB91-218214/GAR 157,862 PC A06/MF A02 
PB91-218230/GAR 


a rng ae Induced Rollover Simulation (IMIRS) 


P01 218230/GAR 160,690 PC A08/MF A02 
PB91-218248/GAR 

Guide to Conducting a Safety Seat Installation Clinic. 

PB91-218248/GAR 160,691 PC A04/MF A01 
ore tee 


Spectra for Washii 
158, /MF A01 


Further Look at Utility Vehicle Rollovers (Revised). 
PB91- 218055/GAR 160,692 PC A0S/MF A01 
PB91-218263/GAR 


Analysis of Bicycle Accident Data from Ten North Carolina 


Hospital E ncy Rooms. 

PB91-218263/GAR 160,693 PC A04/MF A01 
PB91-218271/GAR 

Comprehensive Pri for Increasing Use of Safety Seats 

and Seat Belts for 

PB91-218271/GAR 


hildren and bo ae 3 
160, PC A04/MF A01 
PB91-218289/GAR 


Warning Time Requirements at Railroad-Highway Grade 
pene with Active Traffic Control. A State and Local 


rams Report. 
Poa -218289/GAR 160,732 PC A06/MF A02 
PB91-218297/GAR 
Ad\ in the Pr ah ay wry te ae 
Hae Ang Held in Cape Cod, Massachusetts on 
pa81-216297/GAR 159,551 PC A12/MF A03 
PB91-218305/GAR 
Education in Appalachia: Accomplishments and Prospects 


in a National Context. 
PB91-218305/GAR 158,068 PC A06/MF A02 
PB91-218313/GAR 


Secure and Efficient Implementation of Abstract Data 


T for ses. 
91-218313/GAR 158,580 PC A03/MF A01 
POS1-216321/GAR 
Medical Ri A Bibli 
Medical Center Statt Publications, "986-198: 
PB91-218321/GAR 159,603 
PB91-218347/GAR 
Abstracts of Manuscripts Submitted in 1990 for Publica’ 
PB91-218347/GAR 160,106 PC ‘AOS/ME AO A02 
PB91-218354/GAR 
Illinois State Buildings Energy Expense Study FY90 and 
jected FY91-93 


PB91-218354/GAR 160,538 PC A03/MF A01 
PB91-218362/GAR 
Infectious Waste Mana: 


ment Capacity and R 
General Assembly. 





Beng Reed Army 
PG A12/MF A03 





ment: Generation Inventory, Treat- 
ted Issues: A Report to the lowa 


PB91-218693/GAR 


PB91-218362/GAR 
PB91-218370/GAR 

wae 's Solid ey Stream: Characterization and Manage- 
Report to the General 


Pagt-2183 Gan 158,989 PC AG6/MF A02 
PB91-218396/GAR 

Annual Report on gp meager Boe Uncontrolled Hazardous 

— — Sites and lemandeus Waste Remedial 

PBoT.218396/GAR 158,990 PC A08/MF A02 
PB91-218404/GAR 


158,988 PC A03/MF A01 


laste Di 
Fund, 1990. 
PB91-218404, 

PB91-218412/GAR 
Field Snag ard of 
= Noise Barriers 


158,991 PC A11/MF A03 


Acoustical Performance of Parallel 
along Route 99 in Sacramento, 


PB91-218412/GAR 160,695 PC A08/MF A02 

PB91-218420/GAR 
jw thy a oP Bl lig oe my ae thy Beam 
Profile Computations. (Hydraulic Computer Program 


HY- 
PB91-218420/GAR 158,355 PC A09/MF A02 
PB91-218446/GAR 


Water Resources Data for New Jersey, Water Year 1990. 


Volume 2. Ground-Water Data. 
PB91-218446/GAR 159,062 PC A09/MF A02 
PB91-218453/GAR 


of NCAP Crash Tests Results with Driver 


Inj —~ 
PoOY-218480/GA 160,696 PC A03/MF A0i 


PB91-218479/GAR 
Potential Safety Aspects of the Use of Larger Trucks on 


PB91-218479/ 160,697 PC A05/MF A01 


PB91-218495/GAR 
i for Increasing Use of Safety Seats 
Adults. 


and Belts for and Y 
PB91-218495/GAR 160, PC A04/MF A01 
PB91-218503/GAR 


Project Report for GHSP Project: Increased Seat Belt Use 
Police Actions. 


PB91-218503/GAR 160,699 PC A03/MF A01 
PB91-218537/GAR 
Large Truck Safety in North Carolina. Phase 1. Final 


Report. 

PB91-218537/GAR 160,700 PC A04/MF A01 
PB91-218545/GAR 

Rene ee pe An Extension to Three North 


POT 2ISSIS/GAR 160,701 PC A03/MF A01 
PB91-218552/GAR 


COM624P Users ao Version 
PB91-218552/GAR 58,356 pe A11/MF A03 
PB91-218560/GAR 


Alternative Estimates of the Cost of Children from the 
Consumer 


1980-86 ey. 

PB91-218560/GAR 158,177 PC A10/MF A03 
PB91-218578/GAR 

Health ——— for ~ Power and Light/American 

Barrel, = e City, Utah, Region 8. RCLIS No. 

UTD9806672: 

PBO1-218578/GAR 158,914 PC A03/MF A01 
PB91-218586/GAR 


Poot et 8586/GAR 158,957 PC AQS/MF A01 


PB91-218594/GAR 


Rural Community Seat Project. 
PB91-218594/GAR 160,702 PC A04/MF A01 
PB91-218602/GAR 


Feasibility Study Using Driver Licensing to Promote Liter- 

Pot -218602/GAR 158,069 PC A04/MF A01 
PB91-218610/GAR 

Truck Safety in _~ Carolina. The Identification of 

the Designated Route System. 


PB91-21861 0/GAR 160,703 PC A03/MF A01 
PB91-218651/GAR 

Evaluation of a ryt Safety Education Curriculum for Ele- 

PB91-218651 SCAR 160,704 PC A04/MF A01 
PB91-218677/GAR 

i Accidents: An Examination 

Room Reports and Comparison 

PB91-218677/GAR 
PB91-218685/GAR 

Handbook of Wetland Plants of the Rocky Mountain 


Pest -218685/GAR 159,390 PC A07/MF A02 


PB91-218693/GAR 


Asbestos/NESHAP Adequati = Guidance. 
PB91-218693/GAR m 58,862 PC A03/MF A01 
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tion of Hospital E 
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160,705 PC A03/MF At 
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PB91-218701/GAR 
Asbestos/NESHAP Regulated Asbestos Containing Materi- 
Guidance. 


ui q 

PB91-218701/GAR a PC A03/MF A01 
PB91-218719/GAR 

of the 1990 Optical Glass and Macromolecular 

Materials SGAMM). Meeting (3rd). Meld in TOK 

wentwater, Cumbria, England on September 4-7, 1990. 

PB91-218719/GAR 160,189 PC Ao7/ME A02 
PB91-218784/GAR 

CUT Implementation in PROLOG. 

PB91-218784/GAR 158,581 PC A03/MF A01 
PB91-218792/GAR 

PROLOG Implementation of a Tabular Bottom-Up Recog- 


nizer. 
PB91-218792/GAR 158,582 PC A03/MF A01 
PB91-218800/GAR 


PROMISE: A PROLOG Machine. 
PB91-218800/GAR 


ea. 
‘ero Distribution of Orthogonal Polynomials in a Certain 
le Sobolev Space. ~ 


eae 
PB91-218818/GAR 159,338 PC A03/MF A01 
PB91-218826/GAR 
Discretization of = insomprecsinte | Navier-Stokes Equa- 
tions in General Using C it Velocity 
Components. 
PB91-218826/GAR 
PB91-218842/GAR 
Multigrid eet for an Invariant Formulation of the Incom- 
vier-Stokes Equations in General Coordinates. 
B01-218042/GAR 160,144 PC A03/MF A01 
PB91-218867/GAR 


58,583 PC A04/MF A01 





160,143 PC A06/MF A02 


Positive Solutions of Semilinear Elliptic Systems. 
PB91-218867/GAR 159,339 PC A03/MF A01 
PB91-218883/GAR 


ony Factor Model in LORE: Notes on the Implementa- 


PBO1-218882/GAR 158,584 PC A03/MF A01 
PB91-218925/GAR 


Growth of Beta-Barium Borate (Beta-BaB204) Crystals via 


lass Transport. 

PB91-218925/GAR 158,227 PC A03/MF A01 
PB91-218933/GAR 

National QA hay for Environmental Programs for Haz- 

ardous Waste Management Activities. 

PB91-218933/GAR 
PB91-218941/GAR 

mag tg me Ba tion of Envi ial Sam 

ples. Plan 84 and Assessing Field Sam- 


ping ng Quality at at ce CLA Sites. 
91-218941/GAR 158,992 PC A03/MF A01 


PB91-218958/GAR 
Monetizing the Pharmacological Benefits of Plants. 
PB91-218958/GAR 159,391 PC A03/MF A01 
PB91-218966/GAR 
MOUSE: A Computerized mee Analysis System. 
PB91-218966/GAR 58,993 PC A02/MF A01 
PB91-218974/GAR 
a Chromatographic/Mass Spectrometric Approach for 
lsomer. Environmental Monitoring of the 1700 
Bromo-, Chioro-, and Bromochloro-Dibenzo-p-Dioxins. 
PB91-218974/GAR 159,087 PC A03/MF A01 
PB91-218982/GAR 
Effect of Residual Splenic Function and Folate Levels on 
b= Frequency = aed Red Blood Cells in Spien- 


lomized Huma: 
Paste 8962/GAR 159,440 PC A02/MF A01 
PB91-218990/GAR 
Microcosm for Measuring Survival and Conjugation of Ge- 


netically Engineered Bacteria in Rhizosphere Environments. 
PB91-218990/GAR 159,477 PC A02/MF A01 


PB91-219006/GAR 
— “me of Tropospheric Ozone in the Western 


led Stat 
PBgT-219006/GAR 158,864 PC A03/MF A01 
pete 
es and Biochemical Ri 


cp is’) to Ozone and 
B91-219014/ AR 


PB91-219022/GAR 


Effects of 2,4-Dichlorophenol, a Metabolite of a Genetically 
Engineered Bacterium, and 2, a leueea Weeees on 


158,946 PC A02/MF A01 





nses of Bush Bean 
‘ought Stress. 
158,865 PC A02/MF A01 





Microorganism. Processes in 


Soil. 
PB91-219022/GAR 
PB91-219030/GAR 


158,926 PC A02/MF A01 


Comparison of Seasonal Patterns of Photos 
tion and Use in Branches of Red Spruce 
Elevations. 
PB91-219030/GAR 
PB91-219048/GAR 


Trajectory of Aerosol Droplets from a Sprayed Bacterial 


PB91-219048/GAR 159,478 PC A02/MF A01 
PB91-219055/GAR 


Video Image Analysis System for Concentration Measure- 
ments and Flow Visualization in Building Wakes. 
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thate Produc- 
lings at Two 


159,841 PC A02/MF A01 


PB91-219055/GAR 
PB91-219063/GAR 
Flow and Dispersion of Pollutants Within Two-Dimensional 


Valleys, 1991. 
158,866 PC A03/MF A01 


157,801 PC A03/MF A01 


PB91-219063/GAR 
PB91-219071/GAR 

Sediment- and S jated Reactions Involv- 

ing an Anionic Surfactant (Dodecylsulfate). 1. Precipitation 


and Micelle Formation. 
PB91-219071/GAR 159,088 PC A02/MF A01 
PB91-219080/GAR 
and Sat 
i, Anionic Surfactant (Dodecylsulfate). 2. "Partition of 


1H Compounds among Phases. 
PBO12 1g0S8/GAR 159,089 PC A02/MF A01 


PB91-219097/GAR 
New Methods for Modeling the Transport of Metals from 
Mineral Processing Wastes into Surface Waters. 
PB91-219097/GA\ 158,994 PC A A03/MF A01 
PB91-219105/GAR 
Proceedings: EPA/NGA Workshop on Global Climate and 
State Actions. Held in Research Triangle Park, North Caroli- 


na on December 3-4, 1990. 
PB91-219105/GAR 158,915 PC A03/MF A01 
PB91-219113/GAR 
Sampling and Analysis of Municipal Wastewater Siu 
cinerator Emissions for Metals, Metal Species, and 
ics. 
PB91-219113/GAR 
PB91-219121/GAR 
Development of BDAT Standards for RCRA Wastes. 
PB91-219121/GAR 158,995 PC A03/MF A01 
PB91-219139/GAR 


Quantitative Genetic Activity Graphical Profiles for Use in 
Chemical Evaluation. 
159,597 PC A03/MF A01 


d-Soil-A 








ted-Soil-A : dR volv- 


le In- 
irgan- 


158,867 PC A03/MF A01 


PB91-219139/GAR 
PB91-219147/GAR 

Enhanced Expression of Glial Fibrillary Acidic Protein 4 

the ——. ae Degeneration Reaction Can Be U 

Sensitive Early Indicators of Neurotoxi 

PB91 310187/GAR 159,598 AO3/MF A01 


PB91-219154/GAR 

Animal Models for Assessing Developmental Toxicity. 

PB91-219154/GAR 159,599 PC A04/MF A01 
PB91-219162/GAR 

Apportionment of Residential Indoor VOC’s and Aldehydes 

to Indoor and Outdoor Sources in Roanoke. 

PB91-219162/GAR 158,868 PC A03/MF A01 
PB91-219170/GAR 

Sie and Technological Relations snr mont the United 

and Japan: Issues and Recommendatio 

PEST 2ISTTO/GAR 157,762 PC. A03/MF A01 
PB91-219188/GAR 

Mitsubishi Motors Technical Review, No. 3, 1 

PB91-219188/GAR 160,706 Pe A09/MF A02 
PB91-219196/GAR 

Diesel ee | Performance under Heat Insulated Con- 


dition with Cerami 
PB91-219196/GAR 
(Order as PB91-219188/GAR, PC A0/ME, hon 
PB91-219204/GAR 
Development of Prism Headlamp. 
PB91-219204/GAR 
(Order as PB91-219188/GAR, PC A0o/Me A hon 
PB91-219212/GAR 
Rapport sur le tien dans le Monde 1991 (World 


Development Report 199 
PB91-219212/GAR 158,203 MF A01 


PB91-219220/GAR 
a Uncertainty in the Multi- oe Life Cycle Con- 


mption Model: — and Applicatio' 
PB91-219220/GAR 158,209 "PC A03/MF A01 
PB91-219238/GAR 
Long Term Elasticity of the Milk my athe with tory oe to the 
Milk Price in the Netherlands in the Pi 193 
PB91-219238/GAR 157, a6 PC ‘A03/ MF A01 
PB91-219246/GAR 
a Graph: An Exercise in the Theory of Graph Spec- 


PBOI -219246/GAR 159,340 PC A03/MF A01 
PB91-219261/GAR 


Modellering van pene Processen voor Drinkwater- 
distributie (Modelling the Dynamic Processes of Drinking 


Water Distribution). 
PBOT.219261 /GAR 158,343 PC A11/MF A03 
PB91-219279/GAR 
Instructiestrategieen voor het Activeren van Preconcepties 
(Instructional Strategies to Activate Preconceptions). 
PB91-219279/GAR 158,070 A10/MF A03 
gens nen 
nterval Dynamics. 
Peo. 219287/GAR 
PB91-219295/GAR 
Direct Lage thtoping Approach to the Inversion of Marine 
bmn el 


Seismic Data. 

PB91-219295/GAR 160,081 PC A07/MF 402 
PB91-219303/GAR 

Quantification of 1-D and 2-D Magnetic Resonance Spec- 

troscopic Data. 


159,341 PC A08/MF A02 


PB91-219303/GAR 
PB91-219311/GAR 


Monitoring Sea Level Rise. 
PB91-219311/GAR 


PB91-219329/GAR 


GPS: Satellite Orbits and Atmospheric Eff 
PB91-219329/GAR 160,662 PC A06/MF A02 


PB91-219345/GAR 
Case Study of a National Educational Software Develop- 


ment Program: The Netherlands. 
PB91-219345/GAR 158,071 PC A03/MF A01 


PB91-219352/GAR 
Hierarchical Decomposition and the Modelling of Seismo- 


rams. 
Beet -219352/GAR 159,856 PC A07/MF A02 
PB91-219394/GAR 


Elliptic Curves and Real eae Morphism: 
PB91-219394/GAR 159,342 PC A03/MF A01 


PB91-219428/GAR 
Decomposing Multimedian Banach Spaces into a Rigid and 


an LI('l’) Part. 
PB91-219428/GAR 159,343 PC A03/MF A01 
PB91-219436/GAR 


Development of an Advanced Panel Method for Complex 
Configurations in Subsonic Compressible Flow: Application 
to the Computation of the Potential Flow through Ducts. 

PB91-219436/GAR 157,802 PC A03/MF A01 


PB91-219444/GAR 


SAMID, an Interactive System for Aircraft Drag Minimization 
Studies: Mathematical Models and Methods. 
PB91-219444/GAR 157,803 PC A04/MF A01 


PB91-219469/GAR 
yoo Strength of Mechanically Fastened Carbon-Epoxy 


's Without Bending 
paor219460/GAR 159,173 PC A05/MF A02 
PB91-219477/GAR 


Damage — and Durability Eval 


Lithium Allo’ 

PB91.219477/GAR 157,820 PC A03/MF A01 
PB91-219485/GAR 

Development Pa ISNaS: An Information System for Flow 


Simulation in De: - 
PB91-219485/GAI 159,161 PC A03/MF A01 
PB91-219493/GAR 


Atoll Research Bulletin No. 347. 
PB91-219493/GAR 


PB91-219501/GAR 


Guide to High School Redirection. 
PB91-219501/GAR 158,072 PC A04/MF A01 


PB91-219519/GAR 
aye of the JTPA Role in State and Local Coordina- 


in Activi 
PROT 219519/GAR 160,539 PC A06/MF A02 
PB91-219527/GAR 


159,387 PC A07/MF A02 


160,063 PC A04/MF A01 


tion of Al 





160,107 PC A07/MF A02 


America and the New Economy. 
PB91-219527/GAR 158,178 PC A07/MF A02 
PB91-219535/GAR 


Practical Guidance for Strengthening Private Industry Coun- 
cils. Volume 1. Case Studies of Exemplary PIC’s 
PB91-219535/GAR 158,081 PC A13/MF A03 


PB91-219543/GAR 
JTPA Staffing and Staff Training at the State and SDA 


Levels. 
PB91-219543/GAR 157,737 PC A21/MF A04 
PB91-219550/GAR 


Radiation-Curable Coatings. 
PB91-219550/GAR 


PB91-219568/GAR 


Assessment of Soil-Gas Measurement Technologies. 
PB91-219568/GAR 158,947 PC A05S/MF A01 


PB91-219576/GAR 


Animals as Sentinels of Environmental Health Hazards. 
PB91-219576/GAR 158,916 PC A09/MF A02 


PB91-219584/GAR 


General Proceedings and Action Agendas from the U.S. 
Environmental Protection Agency's National Leadership 
Conference on Building Public-Private Partnerships. Held in 
Washington, DC. on October 26, 1988. 

PB91-219584/GAR 159,090 PC A04/MF A01 


PB91-219600/GAR 


National Commission on Acquired Immune Deficiency Syn- 
drome Report: HIV Disease in Correctional Facilities. 
PB91-219600/GAR 159,415 PC A03/MF A01 


PB91-219618/GAR 


Chemical Data mate for Bulk —— by Water. 
PB91-219618/GAR 59,063 PC A19/MF A04 


PB91-219626/GAR 
Charting the Inland Seas: A History of the U.S. Lake 


Survey. 
PB91-219626/GAR 159,872 PC A13/MF A03 
PB01-219634/GAR 


158,869 PC A03/MF A01 





Co for Drug Testing in the Work- 
place: A Gas Rodel of Planning, Implementation, and 


Action. 
PB91-219634/GAR 158,096 PC A03/MF A01 
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PB91-219642/GAR 
pap aed Impact of Counterpart Funds: A Review of 
PB91-219642/GAR 158,184 PC A06/MF A02 
PB91-219659/GAR 
mewn Gold Deposits, Part 2 
PB91-219659/GAR 
PB91-219667/GAR 


Computer Software for Converting Ground-Water and 

beng og Data from the National Water —- 

— for Use in . Geographic Information Sys 

PB91-219667/GAR 159,873 PG AOA/ MF A01 
PB91-219675/GAR 

Synopses of Cooperative A for R h 

gnetation Projets on Alcohol and Other rug Abuse 


Treatment for Homeless Person: 
158, 097 PC A03/MF A01 


159,895 PC A04/MF A01 





PB91-219675/GAR 
PB91-219683/GAR 

Minerals Yearbook 1989. Pennsylvania. 

PB91-219683/GAR 159,896 
PB91-219691/GAR 

Minerals Yearbook 1989. Crushed Stone. 

PB91-219691/GAR 159,897 
PB91-219709/GAR 

Minerals Yearbook 1989. Louisiana. 

PB91-219709/GAR 159,898 
PB91-219717/GAR 


PC A03/MF A01 
PC A03/MF A01 


PC A03/MF A01 


Minerals Yearbook 1989. Construction Sand and Gravel. 
PB91-219717/GAR 159,899 PC A03/MF A01 
PB91-219725/GAR 
Minerals Yearbook 1989. 
PB91-219725/GAR 
PB91-219733/GAR 
Minerals Yearbook 1989. Mississippi. 
PB91-219733/GAR 159,901 
PB91-219741/GAR 
Minerals Yearbook, 1989. Arkansas. 
PB91-219741/GAR 159,902 
PB91-219758/GAR 
Minerals Yearbook, 1989. Kentucky. 
PB91-219758/GAR 159,903 
PB91-219766/GAR 
Minerals Yearbook, 1989. 
PB91-219766/GAR 
PB91-219774/GAR 
Minerals Yearbook, 19) 
PB91-219774/GAR 
PB91-219782/GAR 
Minerals Yearbook 1989: Michigan. 
PB91-219782/GAR 159,906 PC A03/MF A01 
PB91-219790/GAR 
Census of Governments (1987). Volume 3. Public Employ- 
ment. Number 4, Government Costs for Employee Benefits. 
PB91-219790/GAR 157,742 PC A03/MF A01 
PB91-219808/GAR 
Application of Case Management in Alcohol and Drug De- 
a — Techniques and 2 poy 
'B91-219808/G. 1 PC AOS/MF A01 


Pag cr to 
Summary and Analysis of Water-Use Data Collection in 


Eastern Arkansas 
159,930 PC A03/MF A01 


Florida. 


159,900 PC A03/MF A01 


PC A03/MF A01 


PC A03/MF A01 


PC A02/MF A01 


Gypsum. 
159,904 


89. Copper. 
159,905 


PC A03/MF A01 


PC A04/MF A01 


PB91-219816/GAR 
PB91-219832/GAR 

Delivering the gly Summary: Public Works Technol- 

PBot2 ieee Gar 160,745 PC A04/MF A01 
PB91-219840/GAR 

Youth — 1991. Trends in the Well-Being of Ameri- 


can Yout 
158,099 PC A08/MF A02 





PB01-219840/GAR 
PB91-219857/GAR 

Draft Environmental Impact Statement and General Man- 

agement Plan: Antietam National Battlefield, Washington 

County, Maryland. 

PB91-219857/GAR 158,923 PC A05S/MF A02 
PB91-219865/GAR 

Steady-State Unsaturated-Zone Model to Simulate Pesti- 


cide Transport. 

PB91-219865/GAR 158,927 PC A03/MF A01 
PB91-219873/GAR 

Saving the Past from the Future: Archaeological Curation in 


the St. Louis District. 
PB91-219873/GAR 158,073 PC A07/MF A02 
PB91-219907/GAR 


Sear Manual for Operators of Small Gas Systems (Re- 


ised). 

PB91-219907/GAR 160,666 PC A14/MF A03 
PB91-219915/GAR 

Veterans Housing Loan Program Evaluation. 

PB91-219915/GAR 158,175 PC A08/MF A02 
PB91-219923/GAR 

Detailed Diag and Proced 

a— Survey, 1988. 

PB91-219923/GAR 
PB91-219931/GAR 

Cenozoic Giant Pectinids from California and the T 

Caribbea 


ertiary 
in Province: Lyropecten, ‘Macrochlamis’, Vertipec- 
ten, and Nodipecten species. 





, National Hospital Dis- 
159,137 PC A11/MF A03 


PB91-219931/GAR 
PB91-219949/GAR 

Ground-Water 5 idee b and Quality Pde the hye ons 

— <r Blue hysiographic Provinces of Clarke 

inty, 

PB91-21 pbs ely GAR 159,874 
PB91-219956/GAR 

Occupational Compensation em 1991 Atlanta and St. 


Louis Tests Definitions of 
PB91-219956/GAR re 738 PC A07/MF A02 
PB91-219964/GAR 
Census of Manufactures, 1987. Subject Series. General 
a Industry, Product Class, and Guoain Area 


PB91-219964/GAR 158,179 PC A14/MF A03 
PB91-219972/GAR 


Hee ray and Quality of Ground Water in the Boone 
phoney Bown Cotter Dolomite in Karst Terrain of North- 
fern Boone County, Arkansas. 
Peete. -219972/GAR 159,875 PC A04/MF A01 
PB91-220210/GAR 


Annual CALS Supplier Forum (2nd). Held in Indianapolis, In- 

diana on May 20-21, 1991. Volume 1. Computer-Aided Ac- 

quisition and Logistics L 

PB91-220210/GAR 159,743. PC A11/MF A03 
PB91-220228/GAR 

Annual CALS Supplier Forum (2nd). Held in Indianapolis, In- 

diana on do § asl 1991. Volume 2. Computer-Aided Ac- 

quisition Logistics : 

BBO 1-220208/ CAR 159,744 PC A13/MF A03 
PB91-220293/GAR 

National Biennial RCRA Hazardous Waste Report, 1987. 

PB91-220293/GAR 158,996 PC A99/MF A06 
PB91-221994/GAR 

Alternative Financing for Solid Waste. General Proceedings, 

R 4 Conference on Public-Private Partnerships. Held 


in Atlanta, Georgia on April 19-21, 1989. 
PB91-221994/GAR 158,997 PC A04/MF A01 
PB91-222000/GAR 
Public-Private Par i E 
a 3, Conf P i 
PB91-222000/GAR 
PB91-222026/GAR 
ate ma Our Environmental Future: General Proceedings, 
Region 1 Conference on Public-Private Partnerships and Al- 
ternative tegen | Mechanisms. =a in Northampton, 
‘4 


9. 
PB91-222026/GAR 159,092 PC A06/MF A02 
PB91-222034/GAR 
=—_ Technology Center 1990. A Year of Expanding 


PBST 222084/GAR 158,870 PC A03/MF A01 
"Ea 
idance Document for Selecting Antiskid Materials Ap- 
plied to Ice- and Snow-Covered Roadways. 
PBo1-229040/GAR 158,358 PC A10/MF A03 


PB91-222059/GAR 


Air/Superfund National Technical Guidance Study Series. 
Database of Emission Rate Measurement Projects. 
PB91-222059/GAR 158,871 PC A06/MF A02 


PB91-222067/GAR 
Comparison of the Mehra Process(sm) for yo Rejec- 
tion to a Cryogenic Process for Nitrogen Rejection from 
= Natural Gas. Topical Report, June 1990-April 
Peo |-222067/GAR 158,785 PC A05/MF A01 
PB91-222075/GAR 
Stratigraphy and Depositional Systems of the Frontier For- 
mane and Their Controls on Reservoir Development, 
Moxa Arch, Southwest Wyoming. Topical Report, April 
1989-March 1991. 
PB91-222075/GAR 159,907 PC A04/MF A01 
PB91-222083/GAR 
Find-Rate Methodology and Resource Base Estimates of 
ba Hydrocarbon Supply Model (1990 Update). Topical 
Paet -222083/GAR 159,908 PC A10/MF A03 
PB91-222091/GAR 
Advanced Gas Prime Mover Concepts. Final Report, March 


ee 1990. 
PB91-222091/GAR 158,397 PC A06/MF A02 


PB91-222109/GAR 
Design of Integrated Gas Distribution/Communication Net- 
work for the Automated Home. Final Report, January 1988- 


May 1991. 
158,151 PC A09/MF A02 


159,857 PC A09/MF A03 


PC A04/MF A01 





| Services: 
159,091 PC A04/MF AO1 








ly 
PB91-222109/GAR 
PB91-222117/GAR 
Workshop on NOx Formation in Natural Gas Flames: Cha- 
teau d’Esclimont, St.-Symphorien-le-Chateau. Topical 


Report, July 18-20, 1990 
PB91-222117/GAR 158,750 PC A03/MF A01 
PB91-222125/GAR 


Laser Probes of Natural . Ignition Chemistry. Annual 
1 


Report, January- ; 

PB91-222125/GAR 158,786 PC A03/MF A01 
PB91-222133/GAR 

Liquid Desiccant Technology Develop 

Report, October-Dece: ¢ 1989. 

PB91-222133/GAR 158,795 PC A03/MF A01 





t. Phase 2. Final 


PB91-222406/GAR 


PB91-222141/GAR 


Optical Diagnostics Development for Trace Species Detec- 

tion: Infrared ———_ Four-Wave Mixing. Annual 

Report, December 1989-November 1990. 

PB91-222141/GAR 158,373 PC A03/MF A01 
PB91-222158/GAR 


Validation of Digital Simul 
poor 2221587GAR 


PB91-222166/GAR 


Methods in CAE. 
159,162 PC A03/MF A01 


for the Benefit of Large Software 


Method Management 
— for is in CAE. 
PB91-222166/GAI 159,163 PC A03/MF A01 


ae or 

Data for Simulations in CAE. 

PB91 ven '4/GAR 159,164 PC A03/MF A01 
PB91-222182/GAR 

Computer G ics for Fluid Flow Analysis in CAE. 

PB91-222182/GAR 160,145 PC A03/MF A01 
PB91-222190/GAR 

Development Environment for Digital Manipulator Simula- 

tors. 

PB91-222190/GAR 159,183 PC A03/MF A01 
PB91-222208/GAR 

pene ne th —. pes ne py Be soe Enaneonrg 

I i ye Knowledge Engineering). 

Spon 2ez20e /GA 159,165 PC /MF AO1 
PB91-222216/GAR 


Tolerance Properties of New 
PROT S220 16/GAR 


Carbon Composites. 
159,170 PC A03/MF A01 
PB91-222224/GAR 


Pe Scheme for Chemically Reacting Flow in Thermal 


Poot 22 7222224/GAR 158,374 PC A03/MF A01 
PB91 -a22222/GAR 
Bayesian Track Initiati 


Models. 

PB91-222232/GAR 
PB91-222240/GAR 

General Simulation Environment for Guided Weapon Analy- 

sis. 

PB91-222240/GAR 159,831 PC A03/MF A01 
PB91-222257/GAR 

Thermal Shock and Oxidation Resistance of Ceramic Coat- 

ings. 

P891-222257/GAR 159,215 PC A03/MF A01 
PB91-222265/GAR 


and Testing of a Multiblock Grid-Generation Proce- 
Research. 


Design 
dure for Aircraft Design and 
PB91-222265/GAR 157,821 PC A03/MF A01 


PB91-222273/GAR 
Measurement System for Production Flight Tests of New 


PB91-222273/GAR 157,806 PC A03/MF A01 
PB91-222307/GAR 

Development and tion of Characteristic Boundary 
for Cell-Contored Euler Flow Calculations with a 

pp91-222907/GAR 157,804 PC A03/MF A01 
PB91-222315/GAR 

Test Loops for Two-Phase Thermal Management System 


Components. 
PB91-222315/GAR 160,609 PC A03/MF A01 
PB91-222323/GAR 


Vocational and Technical Education and Training. 
PB91-222323/GAR 158,082 


PB91-222331/GAR 


Emerging Stock Markets Factbook, 1991. 
PB91-222331/GAR 


PB91-222349/GAR 





by Time-Reversion of Trajectory 
160,654 PC A03/MF A01 


MF A01 


158,204 MF A03 


in t 
158,100 





Gender Differences i 
PB91-222349/GAR MF AO1 
PB91-222356/GAR 


Small Enterprises under Adjustment in Ghana. 
PB91-222356/GAR 158,185 


PB91-222364/GAR 


M Inflation in Socialist Economies in Transition. 
par 28364 /GAR 158,186 MF A03 


MF A01 


PB91-222372/GAR 


World and Regional Supply and Demand 
tr Phosphate, and Potash, 1989/90-1995/96 
PB01.222372/GAR 157,847 MF A01 


PB91 pee tg 
Rapport sur 
Defi du 


for Ni- 


DS ee eS Le 


lorid Development Report 1991: 
Chall of ousted 
PBOt2 GAR . 158,187 MF A03 
PB91-222398/GAR 
Environment and Development in Africa: Selected Case 
tudies. ye 
PB91-222398/GAR 158,188 MF A02 
PB91-222406/GAR 
World Development Report 1991: The Challenge of Devel- 


PB91-222406/GAR 158,189 MF A03 
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PB91-222414/GAR 


International Competitiveness: Interaction of the Public and 
the Private Sectors. Collected Papers from an EDI Policy 
Seminar Held in Seoul, Republic of Korea on April 18-21, 


1990. 
PB91-222414/GAR 158,190 MF A02 
PB91-222422/GAR 
New Fiscal Federalism in Brazil. 
PB91-222422/GAR 
ane 


lousing Reform i a Socialist Economies. 
Pet -222430/GAR 


PB91-222448/GAR 
Outlook for Fertilizer Demand, Supply, and Trade, 1988/89- 


1993/94. 

PB91-222448/GAR 157,848 MF A02 
pte = gp 

Economics of Project Analysis: A Practitioner's Guide. 

PB91 DaaESIGAR 158,193 MF A03 
PB91-222463/GAR 

Brasil: Novo Desafio a Saude do Adulto (Brazil: The New 

Chall of Adult Health). 

PB91-222463/GAR 
PB91-222471/GAR 


Ecuador: —_ Sector Reforms for Growth in the Era of 


Decili 
PB91-250471 /GAR 
PB91-222489/GAR 


158,191 MF A02 


158,192 MF A01 


159,552 MF A02 


158,194 MF A03 
Nepal: Poverty and Incomes. 
PB91-222489/GAR 
PB91-222497/GAR 
Treasury-Wide Data C ications Ri 
Volume 1. 
PB91-222497/GAR 
PB91-222505/GAR 
Radiation and Mixed Waste Incineration. Background Infor- 
mation Document. * aie Technology. 
PB91-222505/GAR 158,948 PC A11/MF A03 


PB91-222513/GAR 
Radiation and Mixed Waste Incineration: Back - 
mation Document. Volume 2. Risk of Radiation 
PB91-222513/GAR 158,949 PC A06/MF ‘02 
PB91-222521/GAR 
Ocean Current eng age at the Farallon Islands Low- 
Level Radioactive Waste Disposal Site, 1977-1978. In- 


cludes 
PB91-222521/GAR 158,950 PC A15/MF A03 
PB91-222539/GAR 
Air Pollutant Emission Stand and for Munici- 
pal Waste Combustors: Economic Analysis of Materials 


ation Requirement. 
PB91-222539/GAR 158,872 PC A10/MF A03 
PB91-222547/GAR 


Penny Rng Energy and Natural Gas Demand in the In- 


dustrial 

PB91-222547/GAR 158,745 PC A09/MF A02 
PB91-222554/GAR 

Ceramic Single Ended Recuperative Radiant oe (Phase 

1). Final Report, November 1986-December 1 

PB91-222554/GAR 159,195 POA ANA/MF A03 
pest. 222562/GAR 


158,195 MF A03 





q 


157,743 PC A07/MF A02 


Qhiideli: 








and F ivity Characterization of Low Perme- 
peg b Gas Formations. Annual Report, January 1990-Janu- 


Peo 1-22 -222562/GAR 159,909 PC A09/MF A02 
PB91-222570/GAR 

Performance of 1/3-Scale Model Precast Concrete Beam- 

a Connections Subjected to Cyclic Inelastic Loads. 

PB91-222570/GAR 158,163 PC AOS/MF A01 
PB91-222588/GAR 

Performance Evaluation of Hyp be Applications: Using a 

Global Clock and Time Dilation. 

PB91-222588/GAR 
Br nr emg 

seg saree ; Application Protocols for :o—7/)— 

Production | National PDES Testbed yn yrte ny 

Past -222596/GAR 159,169 A03/MF A01 
PB91-222604/GAR 

Reduction in Fire Hazard in Corridors and Areas Adjoining 

PB91-222604/GAR 158,172 PC A0S/MF A01 
PB91-222612/GAR 

aoomnee of the State-of- = for Process Monitoring 


Sensors 
PB91-222612/GAR ° 58,929 PC A07/MF A02 
PB91-; 222620/GAR 


C M of the STEP Documents: Proce 
dures and System Tuqmenern. National PDES Testbed 


eport 

PB91-222620/GAR 159,166 PC A03/MF A01 
PB91-222638/GAR 

U.S. Department of Health and Human Services’ Automat- 

ed Information Systems Security Program Handbook. 

PB91-222638/GAR 158,631 PC A08/MF A02 
PB91-222646/GAR 

Dvectory of hae Laboratories, 1991. National Volun- 

tary L ion Program. 





158,585 PC A03/MF A01 
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PB91-222646/GAR 
PB91-222653/GAR 

Residual Stress Detection in eee Wheels: An Ultrason- 

ic System ae bes EMATs. Report No. 23 

PB91-222653/GA\ 160,669 PC A03/MF A01 
PB91-222661/GAR 

Tread Crack Detection in yng A Wheels: An Ultrasonic 

System Using EMATs. Report No. 22. 

PB91-222661/GAR 160,670 PC A04/MF A01 
PB91-222679/GAR 


Unsteady Laminar Flow in a Circular ee A Test of the 
Hercol (Hermitian Collocation) Computer Code. 
PB91-222679/GAR 160,146 PC ‘A03/MF A01 


PB91-222687/GAR 
Annotated Bibliography: Diagnostic Methods and Measure- 
ment Approaches to Detect Incipient Defects Due to Aging 
of Cables. 
PB91-222687/GAR 160,017 PC A10/MF A03 
PB91-222695/GAR 
— for the  aeeaa Protection of National Re- 


and Facilitie: 
PBO1-222695/ GAR 157,744 PC AO5S/MF A01 
PB91-222703/GAR 


159,144 PC A08/MF A02 


fpeneee Abortions among wry logist 
PB91-222703/GAR 159,583 PC A05/MF A01 
PB91-222711/GAR 

Biomechanical Basis for Manual Lifting Guidelines. 

PB91-222711/GAR 158,135 PC A04/MF A01 
PB91-222729/GAR 

Global Economic Prospects and the Developing Countries. 

PB91-222729/GAR 158,205 MF A01 
PB91-222737/GAR 

Czechoslovakia: Transition to a Market Economy. 

PB91-222737/GAR 158,196 MF A02 
PB91-222745/GAR 

Ecuador: Reformas del Sector Publico = Lograr el Creci- 

miento en una Epoca de Decreciente Produccion Petrolera 

(Ecuador: Public Sector Reforms for Growth in the Era of 


Declining Oil t). 

PB91-222745/GAR 158,197 MF A03 
PB91-222752/GAR 

oe of the Government Industrial Development Labora- 

tory, Hokkaido, Vol. 51, March 1991. 

PB91-222752/GAR 158,829 PC A0S/MF A01 
PB91-222760/GAR 

Reports of the Government Industrial Development Labora- 

tory, Hokkaido, 4 52, March 1991. 

PB91-222760/GAR 158,998 PC A04/MF A01 
PB91-222778/GAR 

conte of the Government Industrial Development Labora- 

jokkaido, Vol. 53, March 1991. 

PS1222778/GAR 158,228 PC A03/MF A01 
PB91-222786/GAR 

Memoirs of the Government Industrial Research Institute, 

Shikoku, No. 20, March 1991. Studies on Specific Adsorp- 

tion of Lithium lons onto Spinel-Type Manganese Oxide. 

PB91-222786/GAR 158,229 PC A07/MF A02 
PB91-222794/GAR 

Memoirs of the Government Industrial Research Institute, 

ae No. 21, March 1991. Studies on oi Pulp- 

of Bast Fibers for Fine Japanese Paper (’Washi’). 

P }91-222794/GAR 159,310 PC ‘A07/MF A02 
PB91-222802/GAR 

Reports of the Government Industrial Research Institute, 

Shikoku, Vol. 22, No. 3, March 1991. 

PB91-222802/GAR 158,999 PC A03/MF A01 
PB91-222810/GAR 

Graphics Softy i ts for the EWS 3DGRP 


Hardware in. 
PB91-222810/GAR 158,586 PC E05/MF E05 
pp ee cong 
'S Graphical Interface Specificatio: 
POD  coteae GAR 158, 587 PC E05/MF E05 
PB91-222851/GAR 
Annual Report of the SERC eee Fluid Dynamics 


Community Ly March 1990-April 1 
PB91-222851/GAR 100, sa? PC E05/MF E05 


PB91-222869/GAR 
Collective 7 in Paramagnets: Confrontation of 
Theoretical and Experimental Results for Gadolinium. 
PB91-222869/GAR 160,265 PC E05/MF E05 
PB91-222885/GAR 
X-ray Diffraction Studies of Single and Mixed n-Alkanes in 
jlomologous Series C18H38 to C28H58. 
PB91-222885/GAR 158,230 PC E05/MF E05 
P891-222001/GAR 


Strict 








and + lechanism of Copper Precipita- 
tion in Thermal pmo or y cadiated Fe-Cu and Fe-Cu-Ni 


Model All 

PB91-222901/GAR 159,289 PC E05/MF E05 
PB91-222927/GAR 

Vacuum oan ee Experience at the Daresbury SRS. 

PB91-222927/GAR 160,483 PC E0S/MF E05 
PB91-222935/GAR 

Sacre Some of the Structural Aspects of Crystallisa- 


—_— —s Synchrotron Radiation. 
PROT. 2093578 158,396 PC E05/MF E05 


PB91-222943/GAR 
Probing the Structure of Solids in a Liquid Environment: A 
Recent ‘In-situ’ Crystallisation Experiment Using High 
Energy Regge inning X-ray Diffraction. 
PB91-222943/GAR 158,231 PC E05/MF E05 
PB91-222950/GAR 
X-ray Absorption Spectroscopy Investigation of Surface 
— Transformations of Tl and Cr on Colloidal Mineral 
Oxide: 
PB91-222950/GAR 158,307 PC E05/MF E05 
PB91-222968/GAR 
Use of ae Radiation in the Study of Structural and 


Kinetic Aspects of eae ecg 
PB91-222968/GAR 158,232 PC E05/MF E05 


PB91-222976/GAR 
X-ray Analysis of Changes to the Atomic Structure Around 
S Associated with the Inter-Diffusion and Mechanical Alloy- 

of Pure Ni and Mo Powders. 
p 91-222976/GAR 


PB91-222984/GAR 
ea a States * en and Tungsten(110): 


and Experimen 

pBetoa29e4/ GAR 158,308 PC E05/MF E05 
PB91-223024/GAR 

Environments of lon Implanted As and Ga Impurities in Hy- 


drogenated Amorphous Silicon. 
PB91-223024/GAR 158,309 PC E05/MF E05 


PB91-223032/GAR 
Characterisation of an InGaAs/AlGalnAs/inP Multi-Layer 
— — Resolution Synchrotron Radiation Multiple Dif- 
PBO1-223082/GAR 160,266 PC E05/MF E05 
PB91-223040/GAR 
In-situ X-ray Diffraction Studies of Lead Dioxide in Sulphuric 


Acid during Potential Cycling. 
PB91-223040/GAR 158,234 PC E05/MF E05 


PB91-223057/GAR 


ee se Composition and Morphology of eee Crystal- 
lised within the Na2CO3-Na2SO04-H20 Syst 
PB91-223057/GAR 158,235 PC 05/MF E05 


PB91-223065/GAR 


Examination of the 140C Phase Transition in Triammonium 
Hydrogen Sulphate (NH4)3H(SO4)2 Using Synchrotron Ra- 


diation White-Beam Topography. 
PB91-223065/GAR 158,310 PC E05/MF E05 


PB91-223073/GAR 
Location of Adsorbed Xenon in Zeolite-1 by Synchrotron 


Powder Diffraction. 
PB91-223073/GAR 158,311 PC E05/MF E05 
PB91-223081/GAR 


Laboratory Simulation of the Ocean Currents of the Barents 


Sea during 1979-1984 
PB91-223081/GAR 160,064 PC E06/MF E06 
PB91-223099/GAR 


Transfer of Environmental Data from the SPERRY/UNIVAC 
i 


Computer at RUNIT. 
PB91-223099/GAR 160,096 PC E06/MF E06 
PB91-223115/GAR 


Parallel Execution of LU Factorisation: An Analysis. 
PB91-223115/GAR 588 PC E05/MF E05 


PB91-223123/GAR 
Efficient —_ Nee ag Ac oogmay Scheme for Parallel 
Ne 


Post 223123/GAR 158,589 PC E05/MF E05 
PB91-223131/GAR 

Source Sampling and Analysis Guidance: A Methods Direc- 

t 


ory. 

PB01-223131/GAR 158,873 PC A02/MF A01 
PB91-223149/GAR 

Anthropogenic Emissions Involved in Acidic Deposition 


Processes. 

PB91-223149/GAR 158,874 PC A03/MF A01 
PB91-223156/GAR 

Advancing Woodstove Secondary Combustion State-of-the- 

Art. 


PB91-223156/GAR 158,875 PC A03/MF A01 
PB91-223164/GAR 
eng Gas Reburning for NOx Control on a Cyclone-Fired 


Boi 

PBOT.229164/GAR 158,876 PC A03/MF A01 
PB91-223172/GAR 

Comparability between Various Field and Laboratory Wood- 

stove Emission Measurement Methods. 

PB91-223172/GAR 158,877 PC A03/MF A01 
PB91-223180/GAR 

Handbook on Sone Technologies for Hazardous Air Pol- 


lutants: HAP Manual 
PB91-223180/GAR 158,878 PC A03/MF A01 
PB91-223198/GAR 
Hazardous Air Pollutants Program (HAP- oe on Soong 
HAP and VOC Control Techno! a Assessment Softwar 
PB91-223198/GAR 158,879 PC. A03/MF ‘A0t 
PB91-223206/GAR 


Air Toxic Emissions from Iron Foundries. 
PB91-223206/GAR 158,880 PC A03/MF A01 


158,233 PC E05/MF E05 
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PB91-223214/GAR 


Method for Estimating Methane Emissions from Under- 

— ind Coal Mines: Preliminary Findings. 

'B91-223214/GAR 158,881 PC A03/MF A01 
PB91-223222/GAR 


—— of Emissions and Organic Fingerprints from 


of Oil and W 
PB91-223222/GAR 158,882 PC A03/MF A01 
PB91-223230/GAR 


EPA’s Global Climate Change Program: Global Landfill 


Methane. 
PB91-223230/GAR 158,883 PC A03/MF A01 
PB91-223248/GAR 
Transient Packaging for Reduced Emissions 


ession 
from Rotary Kiln Incinerators. 
PB91-223248/GAR 158,884 PC A03/MF A01 


PB91-223255/GAR 
Small-Chamber Determinations of the Emission Rates of 


Mercury from Latex Paints 

PB91-223255/GAR 158,885 PC A02/MF A01 
PB91-223263/GAR 

Initial Verification of the Environmental Protection Agency 

Indoor Air Quality Model EXPOSURE Version 2. 

PB91-223263/GAR 158,886 PC A03/MF A01 
PB91-223271/GAR 


Proceedings of Two Highway Vehicle Emissions Work- 

PB91-223271/GAR 158,887 PC A03/MF A01 
PB91-223289/GAR 

Application of Pulse Combustion to Solid and Hazardous 


Waste Incineration 
PB91-223289/GAR 158,888 PC A03/MF A01 
PB91-223297/GAR 


Evaluation of Five Alternative Refrigerants 

in Vapour. i cles. 

PB91-223297/GAR 158,796 PC A03/MF A01 
PB91-223305/GAR 

Inactivation of ‘Giardia lamblia’ by Free Chlorine: A Mathe- 

matical Model. 

PB91-223305/GAR 159,554 PC A02/MF A01 
PB91-223313/GAR 


Prochetina Woes Coons 


PB91-223313/GAR 
PB91-223321/GAR 
EPA's Research Program in Granular Activated Carbon. 
PB91-223321/GAR 159,065 PC A03/MF A01 
PB91-223339/GAR 
Determination of C-t Values. 
PB91-223339/GAR 
PB91-223347/GAR 
Observations on Waste Destruction in Liquid Injection Incin- 


erators (Revised). 
158,889 PC A03/MF A0i 


, and Calibration of Models for 
yn in Distribution Systems. 
159,064 POS ‘A03/MF A01 


159,066 PC A02/MF A01 


PB91-223347/GAR 
PB91-223354/GAR 
Formation of en rag Particles during Suspension Heating 


of Simulated Wastes 
PB91-223354/GAR 158,890 PC A02/MF A01 

PB91-223362/GAR 
bo res ional Oxidant Model (ROM) User’s Guide. Part 4: The 
poe oo User Tutorial (Processor Network and Core 
bre 23962/GAR 158,891 PC A10/MF A03 

PB91-223370/GAR 


On-Site Treatment a Creosote and Pentachlorophenal 


ban and Contaminated Soil. 
PB91-223370/GAR 159,000 PC A11/MF A03 
PB91-223388/GAR 


Fate of Trace Metals in a Rotary Kiln Incinerator with a 

Foo lonizing Wet Scrubber. Volume 1. Technical 

Peet 323388/GAR 158,892 PC A07/MF A02 
PB91-223396/GAR 


Fate of Trace Metals in a Rotary Kiln Incinerator with a 

Si ae Wet Scrubber. Volume 2. Appendices. 

PB91- 158,893 PC A12/MF A03 
PB91- anarean 


ee ant Sonnet Need tr e among 
Persons 1-74 Years of Age: United States, 1971-72. 
PB91-223412/GAR 159,416 Pe. A05/MF A01 
PB91-223438/GAR 


os Energy Regulatory Commission, 1990 Annual 


PB91-223438/GAR 158,823 PC A03/MF A01 
PB91-223446/GAR 
pon ad Variable Tabulations, 1986-1989 North Carolina Ac- 


P89 1-223446/GAR 160,709 PC A10/MF A03 
PB91-223453/GAR 

Sonate of i hcmeae Community Seat Belt Law En- 

forcement 

PB91-223453 AR 160,710 PC A04/MF A01 
PB91-223461/GAR 

Developing Local Resources for the Safe Transportation of 

the El fy Driver. 

PB91-223461/GAR 160,711 PC A04/MF A01 
PB91-223479/GAR 

fae of Occupant Restraint Issues from State Accident 

ata. 


PB91-223479/GAR 

PB91-223487/GAR 
Effectiveness of Rear-Seat Lap-Belts in Crash Injury Re- 
duction. 


PB91-223487/GAR 160,713 PC A03/MF A01 
PB91-223503/GAR 
Assessment of the Traffic Safety Effects of Raising the 
Drinking in South Carolina. 
160,714 PC A03/MF A01 


160,712 PC A11/MF A03 


PB91-223503/GAR 
PB91-223529/GAR 
ee. of = DDC/Citation-Dismissal Program in North 


Carolina. Final 
PB91-223529/G 160,715 PC A03/MF A01 
PB91-223537/GAR 
Changes in Death and Injury Associated with Safety Belt 
Laws, 1985-1987. 
PB91-223537/GAR 160,716 PC AO5/MF A01 
PB91-223545/GAR 


Single Variable Tabulations, 1982-1985 North Carolina Ac- 
cidents 


PB91-223545/GAR 160,717 PC A10/MF A03 
PB91-223552/GAR 

pe ow gyre gy a agg tga — of the 

Alaska on October 23 , 1990. * x 

PB91-223552/GAR 157,863 PC A99/MF A06 
PB91-223560/GAR 

Guide for Establishing a Car Safety Seat Rental Program 


(Revised). 
PB91-223560/GAR 160,718 PC A06/MF A02 
PB91-223578/GAR 
+ spe of Seat Belt Law Enforcement to Level of Belt 
ise. 


PB91-223578/GAR 160,719 PC A03/MF A01 
PB91- 223586/GAR 


Experience with Belt Laws in the United States, 1985-1986. 
PB91-223586/GAR 160,720 PC A04/MF A01 


PB91-223594/GAR 
North Carolina’s Occupant Restraint Law: A Three Year 


Evaluation. 
PB91-223594/GAR 160,721 PC AQ4/MF AO1 
PB91-223602/GAR 


Fiscal Year 1990 Program Report: Georgia Water Re- 


sources Research Institute. 
PB91-223602/GAR 159,876 PC A04/MF A01 
PB91-223610/GAR 


— Year 1990 a Report: Kansas Water Re- 


‘ces Research institut 
PB91-229610/GAR 159,067 PC A03/MF A01 
PB91-223628/GAR 


— Year 1990 Program Report: North Carolina Water 
institute. 


Resources Research | 
PB91-223628/GAR 159,931 PC A03/MF A01 
PB91-223636/GAR 


Organization of Remedial Programs for Contaminated 
—— Supply Systems: Deterministic and Stochastic 


PBS 229636/GAR 159,068 PC A07/MF A02 
PB91-223644/GAR 
INLET: An | Natural Language E 
Water Resources Database. 
159,932 PC A06/MF A02 





for a 


PB91-223644/GAR 
PB91-223651/GAR 

Investigation of Multicom) 

Rates in Saturated G 

PB91-223651/GAR 
PB91-223669/GAR 

pen, mre of improved Water Application and Manage- 

nt Techniques for Moving Irrigation Systems. 

Pegi -223669/GAR 159,877 PC A11/MF A03 
PB91-223685/GAR 

Variable Amplitude Load Fatigue. Task A: Literature 


Review. Volume 1. Traffic Loadi jesponse. 
PB91-223685/GAR "958, 5550 BC A A13/MF A03 


PB91-223693/GAR 


Variable Amplitude Load Fatigue. ha A: A Literature 
Review. Volume 2. Constant —- — Behavior. 
PB91-223693/GAR 58,360 A09/MF A03 


PB91-223701/GAR 
Variable Amplitude 


Pegre "203901 GAR 
PB91-223719/GAR 


FARMLINE, Volume 12, Number 7, July 199 
PB91-223719/GAR 157,837 PC A03/MF A01 


PB91-223727/GAR 
Highway Taxes and Fees: How They Are Collected and 


Distributed, 1991. 
PB91-223727/GAR 160,722 PC A06/MF A02 
PB91-223735/GAR 


Marine Tropospheric Hydrocarbons: An intercomparison Ex- 


ercise. 

PB91-223735/GAR 157,997 PC A03/MF A01 
PB91-223818/GAR 

Three yo Vertical and Microbiological Processes Model 


for Shelf 
160,049 PC A05/MF A01 


nt Sorption and Desorption 
ater bony 
159,069 PC A07/MF A02 


Load Fatigue. Task A. Literature 
3. Variable Amplitude Fati Behavior. 
158,361 A11/MF A03 


PB91-223818/GAR 


PBT mane Agua Sotorber 


PB91-223867/GAR 


Rotation of Comet P. 
PB91 PSOeTGAR 


PB91-223875/GAR 
Application of the ics of Irreversible Process- 
seis tataremn Cileten af Besem and Pocasie and 
Point Defects in Silicon 
PB91-223875/GAR 160,267 PC A03/MF A01 
PB91-223883/GAR 
Precision Density Measurement enn Se ee ye 


Reference to Amorphous Ri 
91-223883/GAR 59290" PC A03/MF A01 


PB91-223891/GAR 


i Shape of a Hollow Cathode Lamp. 
Poon 20801 /GAl /GAR 160,190 PC A03/MF A01 
PB91-223909/GAR 


Strategic Industry Analysis: Biotechnology in the Waste 
Treatment | . 
159,001 PC A07/MF A02 


157,932 PC A03/MF A01 


Phase 1 yo 
157,855 PC /MF A01 


PBor-223917 

91-223917/GAR 
PB91-223925/GAR 
Opportunities for Biotechnology in Canadian Special 
PB91-223925/GAR 
PB91-223933/GAR 
Preliminary Identification of Strategic one for De- 
velopment of Bio-Control and | Products in 


157,850 PC A04/MF A01 


Canada. 
PB91-223933/GAR 
PB91-223941/GAR 
Ss of Stra 
tudy itegic See & 
PBer. -223941/GAR Prod 856 zener /MF A02 
PB9t -223958/GAR 


Biotech in the Pulp and 
PB91- /GAR 


PB91-223966/GAR 
——- for Attribute-Grammar-Based Language Impie- 
PB91-223966/GAR 158,590 PC A10/MF A03 
PB91-223974/GAR 
Uncoupling Updating and Rebalancing in Chromatic Binary 
Search Trees. 
PB91-223974/GAR 158,591 PC A03/MF A01 
PB91-223982/GAR 


Perspektiv pa Planering (Perspectives on 
PB91 "223082/GAR ‘ 159,745 PBC AOS/ME A01 


PB91-223990/GAR 


159,491 PC A03/MF A01 


Paper Industry. 
159,311 PC A04/MF A01 


Incremental Matrices for Nonlinear Analysis: A Correlation 

of Finite Element Notations. 

PB91-223990/GAR 158,164 PC A03/MF A01 
PB91-224006/GAR 

Expert System for Lateral Buckling 
PB91-224006/GAR 


PB91-224014/GAR 


Inelastic Uniform Torsion of Steel 
PB91-224014/GAR 


PB91-224022/GAR 


oui. 168 PC A04/MF A01 


tee! Members. 
158,166 PC A03/MF A01 


Past -224020) 160,639 PC A04/MF A01 
PB91-224030/GAR 
for the Control of Environmental Pollution 


159,093 PC A08/MF A02 


icy Guidelines 
in U Areas of 
PB91-224030/GAR 
PB91-224048/GAR 
Solid Waste > 7 Proceedings of the International 
Symposium on Waste Management for Developing 
Countries. Held in Karisruhe, Federal Republic of Germany 
PB91-224048/GAR " "159,002 PC A16/MF A03 
PB91-224071/GAR 


Dusty Plasma in the Earth’s Environment. 
PB91-224071/GAR 157,998 PC E05/MF E05 


PB91-224089/GAR 
Dependence of Lambda bar (sub MS) from Deep In- 


elastic 7 
PB91-224089/GAR 160,484 PC E05/MF E05 


November 1, 1991 OR-67 
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PB91-224097/GAR 
Relativistic Langmuir Waves Generated by Ultra-Short 


Pulse 
PB91-224097/GAR 160,225 PC E05/MF E05 
PB91-224105/GAR 


—— Relaxation in Ferromagnets (I) Spin-Wave Fluc- 


tua’ ; 

PB91-224105/GAR 160,268 PC E05/MF E05 
PB91-224113/GAR 

Muon Spin Relaxation in apes (ll) Critical and Par- 


PB91-224113/GAR 160,269 PC E05/MF E05 
PB91-224121/GAR 
Solar Flares: Invited Review at the Ri 


ciety’: Armagh ‘Apr 5, as ie 
in on 

PB91 aaa aTIGAR. 157, 982° Pe 'E05/MF E05 

PB91-224139/GAR 


Software for Modelling Semiconductor Devices in Three Di- 


mensions. 
PB91-224139/GAR 
PB91-224147/GAR 
——- + of the School for Young High ery! 
cists. Held in Chilton, England on Seplember 3-1 
PBS -2e4147 GAR 160,485 PC E16/MP E15 
PB91-224154/GAR 


pes J of Muon eo egmengeme by Critical Fluctuations in 


Pat -2241 12a SH/GA GAR 160,270 PC E05/MF E05 
PB91-224162/GAR 


Forskarkulturen vid FOA: Ett Jaemstaelidhetsprojekt (Orga- 
nizational Cultures at FOA: A Gender Research Project on 


Equality between Men and Women). 

PB91-224162/GAR 157,739 PC A06/MF A02 
PB91-224170/GAR 

Lednings- och Informationssystem (LIS). Rapport fran ett 

AFCEA-Seminarium i Rom om Underraettelsetjaenst och 

Italienska Militaera System (AFCEA Rome Seminar, No- 

vember 1990). 

PB91-224170/GAR 159,753 PC A03/MF A01 
PB91-224188/GAR 


Division of Surveillance and Seeker System (FOA 36) 
Annual Ri 1989/90. 
158,657 PC A03/MF A01 





158,698 PC E05/MF E05 


eport 
PB91-224188/GAR 
PB91-224196/GAR 
Hersey sn i Oevre Norrland froen K 


Myrmark (Vehicle Tests on Unfrozen Peatland) 
PB91-224196/GAR 


PB91-224204/GAR 
Plan- och Aktionsstyrd Simul Flygfark (Action 
Oriented Simulation of Airborne Veniciesy 
PB91-224204/GAR 159,746 PC A03/MF A01 
PB91-224212/GAR 
Materialundersoekning foer Framstaelining av RSV-Liners 
Genom HIP (Investigation of New Materials for HIP-Produc- 


tion of Shaped Char; 
160,117 PC A03/MF A01 


). 
160,121 PC A03/MF A01 





PB91-224212/GAR 
PB91-224220/GAR 


Kort Introduktion till Teorin foer coon 

(Short Introduction to the Theory of Pattern R ng 

PB91-224220/GAR 158,617 PC A 
PB91-224238/GAR 


rote ingen 2090. Dei 2 
Widicnes ter for ANG “Alloy 1 2086, Pa 2). 
fe9 -224238/GAR 59,291 PC A03/MF A01 


PB91-224246/GAR 
Nagra Metoder foer Digital Demodulering av FM-Signaler 
ee Methods for Digital-Data Demodulation of FM-Sig- 
PB91-224246/GAR 
PB91-224253/GAR 
User’s Guide to CANTOR: t Data ae System Based 


on the Relational Data Model. Vi 
158,592 PC A06/MF A02 


nition). 
/MF AO1 


158,638 PC A03/MF A01 


PB91-224253/GAR 
PB91-224261/GAR 
oly for Transforming LOTOS Specifications for Imple- 


PB91-224261/GAR 158,593 PC A04/MF A01 
PB91-224279/GAR 
Applicability of Formal Description Techniques for Test 


PB91-224279/GAR 158,594 PC A07/MF A02 
PB91-224287/GAR 
What's Eliza Sonye in the Chinese Room. Incoherent Hyper- 


documents and How to Avoid Them. 
PB91-224287/GAR 158,595 PC A03/MF A01 


PB91-224295/GAR 
Experiences with Evaluation Methods for Human-Computer- 


Interaction. 
PB91-224295/GAR 158,596 PC A03/MF A01 
PB91-224303/GAR 
Reducing Risk in Paint Stripping: Proceedings of an Interna- 
Ferd on Held in Washington, DC. on February 
PB91-224303/GAR 
PB91-224329/GAR 


Water Resources Data for Massachusetts and Rhode 
Island, Water Year 1990. 
159,070 PC A12/MF A03 


PB91-224329/GAR 
OR-68 VOL. 91, No. 21 


158,894 PC A14/MF A03 


PB91-224337/GAR 
Water Resources Data for South Dakota, Water Year 1990. 
PB91-224337/GAR 159,071 PC A17/MF A04 
PB91-224345/GAR 


Implementation of Safety M 
dures. 
PB91-224634/GAR 
a tetra 
S lectors Based on Coherent Nuclear Recoil. 


and Operating Proce- 
160,191 PC E09/MF E09 








opplying Differential ar ney | Calorimetry to Ch 
ical Protective Clothing —_. 
PB91-224345/GAR 159,243 PC A11/MF A03 


PB91-224352/GAR 

World Tobacco Situation, June 1991. 

PB91-224352/GAR 157,838 PC A04/MF A01 
PB91-224378/GAR 


Horticultural Products Review, July 1991. 
PB91-224378/GAR 157,839 PC A04/MF A01 


PB91-224386/GAR 
Highway Taxes and Fees: How They Are Collected and 


Distributed, 1986. 
PB91-224386/GAR 160,723 PC AOS/MF A01 
PB91-224394/GAR 


oo Reference Guide to U.S. Agricultural Trade, July 


PB91-224394/GAR 157,840 PC A03/MF A01 
PB91-224402/GAR 


Traffic Impacts during the Goodwill Games. 
PB91-224402/GAR 160,724 


Teetane 


eo lolume 3, No. 8, August 1991. 
PBo T2244 10/ GAR 157,841 PC A03/MF A01 


PB91-224444/GAR 
Evaluation of Continuous Haulage Systems for Computer- 


Assisted Conti Mini 
159,910 PC A03/MF A01 


PC AOS/MF A01 





PB91-224444/GAR 
pret aps 


of a Knowledge-Based Expert System in the 
Management of Congestion (Region 1 University Transpor- 


tation Cer 
PB91-224451/GAR 160,725 PC A03/MF A01 
PB91-224469/GAR 


Evaluation of Granular Overlays in Washington State: A 


immary. 

PB91-224469/GAR 158,362 PC A04/MF A01 
PB91-224477/GAR 

Evaluation of Granular Overlays in args State. 

PB91-224477/GAR 158,363 PC A07/MF A02 
PB91-224493/GAR 

Report on Infants and Children with HIV —— in Foster 

Care. Part 1. Estimates of the Number of sitive 

Infants and Children in Foster Care. Part 2 Issues and 

Problems in Caring for HIV-infected Infants and Children in 


Foster e. 

PB91-224493/GAR 158,101 PC AO5/MF A01 
PB91-224519/GAR 

Extension of Sti on Fundamental Period of Reinforced 
Concrete Moment-Resisting Frame Structures. 
PBST 224519/GAR 158,167 PC A07/MF A02 


PB91-224527/GAR 
CTD/O2 Data Measurements Collected on TEW, June- 


August 1987. 

PB91-224527/GAR 160,098 PC A17/MF A03 
PB91-224535/GAR 

TOGA Array of Drifting Thermistor Chains in the Western 

Equatorial Pacific Ocean: October 1989-January 1990. 

PB91-224535/GAR 160,099 PC A09/MF A02 
PB91-224543/GAR 

Climatological Atlas of the Subsurface Thermal Structure of 

the Eastern Tri | South Pacific Ocean. 

PB91-224543/GAR 160,100 PC A14/MF A03 
PB91-224550/GAR 


Implementation of Lazy Narrowi 
PB91-224550/GAR 


gyre ope 


Proposal fi co Neutron Diffractometer at ISIS. 
PB01-224568/GAR 160,486 PC E05/MF E05 


PB91-224576/GAR 
pene Pa Electromagnetic . woe by a Distribution of 


Charged Dust Particles in Space Plasmas. 
PB91-224576/GAR 157,983 PC E05/MF E05 
PB91-224584/GAR 


Contribution of Adsorption and Incoherent Cross-Sections 
to Neutron Ri ivi 
160,487 PC E05/MF E05 


; The JUMP Machine. 
58,597 PC A04/MF A01 


PB91-224584/GAR 
PB91-224592/GAR 


Localised Dynamics of a Dipolar Glass. 
PB91-224592/GAR 160,271 PC E0S/MF E05 


PB91-224600/GAR 
Crystal Field Excitations in High rae © p d 


poo1224642/GAR 157,984 PC E05/MF E05 
PB91-224659/GAR 
Prospects for Relic Neutrino Detection. 
PB91-224659/GAR 157, 987 PC E05/MF E05 
PB91-224667/GAR 
of Neutron Scattering by Atomic Electrons: ‘jj’-Cou- 


pling Scheme. 
PB91-224667/GAR 160,488 PC E05/MF E05 
PB91-224675/GAR 


Treats in Radiological and Envi 
ayes Accelerator Laboratories. 
PB91-224675/GAR 160,489 PC E05/MF E05 


PB91-224683/GAR 
Adaptive Solution. of Three-Dimensional Semiconductor 


Device Problems. 
PB91-224683/GAR 158,699 PC E05/MF E05 
PB91-224691/GAR 


Generation of the Auroral Electron Velocity Distribution by 
Electrostatic Turbulence. 
PB91-224691/GAR 157,999 PC E05/MF E05 


PB91-224709/GAR 
Effect of a Neutrino Magnetic Moment on Nuclear Excita- 


tion Processes. 
160,490 PC E05/MF E05 








ital Pr ion at 


PB91-224709/GAR 
PB91-224717/GAR 


FRILLS: An Interactive Least-Squares Are by \ 
PB91-224717/GAR 158,600 E05/MF E05 


PB91-224725/GAR 
NAG/SERC Finite Element Library: Summary of Additions 


at Release 3.0. 

PB91-224725/GAR 160,491 PC E05/MF E05 
PB91-224733/GAR 

Noise Analysis of a Band Limited Correlated Double Sam- 


pler Compared with a (CR)- wns ilter. 
PB91-224733/GAR 58,662 PC E05/MF E05 


PB91-224741/GAR 


Double Layers Are Not Particle Accelerators. 
PB91-224741/GAR 157,985 PC E05/MF E05 


PB91-224758/GAR 


Muonium Substituted Molecules. 
PB91-224758/GAR 


PB91-224766/GAR 


Particle Physics Experiments, 1990. 
PB91-224766/GAR 160,492 PC E09/MF E09 


PB91-224774/GAR 


Plasma Accelerators. 
PB91-224774/GAR 


PB91-224782/GAR 
—— - Ampte Releases: A Controlled Global Active 


Experime: 

PHO 1.204782/GAR 158,000 PC E05/MF E05 
PB91-224790/GAR 

Theory of Dynamic Response Functions of Periodically 

Modulated Physical Systems. 

PB91-224790/GAR 160,273 PC E06/MF E06 


PB91-224808/GAR 
RAL 10 Discriminator. 
PB91-224808/GAR 

PB91-224816/GAR 


f(sub 0)(S*): Molecule or Quark State 
PB91-224816/GAR 160,495 PC E05/MF E05 


PB91-224824/GAR 
Polarisation of Tensor Mesons in 
Possible Implications for the 
theta(1720). 
PB91-224824/GAR 
PB91-224832/GAR 
Simulation of Satellite-Borne Altimeter Tracking System 
with Transponder in Calibration Test. 
PB91-224832/GAR 160,625 PC E05/MF E05 
arc te 
Projection Method for Sparse Matrice: 
POOT-2oNesO/GAR 158,601 1 PC E05/MF E05 
PB91-224857/GAR 
Longitudinal Spin Dy 
lar Forces. 
B91-224857/GAR 
PBO1-224006/GAR 


158,312 PC E05/MF E05 


160,493 PC E05/MF E05 


160,494 PC E05/MF E05 


si Radiative Decays and 
luonic Content of the 


160,496 PC E05/MF E05 


in Ferromagnets Including Di- 
160,274 PC E05/MF E05 








tors: Evidence for Gap Formation above 
PB91-224600/GAR 160, ore. “pc E05/MF E05 


PB91-224618/GAR 
EWS Requirements Analysis. 
PB91-224618/GAR 
PB91-224626/GAR 


EWS Class Hierarchy. 
PB91-224626/GAR 


groan ye 


Genet f the Rutherford Appleton Laboratory Long 
hite Gell Using Methane and Hydrogen: Development and 


158,598 PC E05/MF E05 


158,599 PC E05/MF E05 


tly S g Crystals and Surfaces 
PBO) 2dg6R/GAR 160,497 PC E05/MF E05 


PB91-224881/GAR 


Labor Force Profile of Persons with Disabilities (Task IV). 
PB91-224881/GAR 158,102 PC A07/MF A02 


PB91-224899/GAR 


Research on Successful Families. 
PB91-224899/GAR 


PB91-224907/GAR 
oe Successful Families: An Overview of Constructs 


Selected Measures. 
PROT. 224907/GAR 158,104 PC A03/MF A01 


158,103 PC A03/MF A01 
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PB91-224931/GAR 
Child Care Chal 
Available in Three 
PB91-224931/GAR 

PB91-224949/GAR 


— Participation Patterns among Persons with Disabil- 
S 


PB91-224949/GAR 158,105 PC A06/MF A02 
PB91-224956/GAR 

Longshore and Harbor Workers’ Compensation Act: Annual 

— on Administration of the Aa during Fiscal Year 

PB01-224956/GAR 157,745 PC A04/MF A01 
PB91-224964/GAR 

Rotational Failure — Using Multiple Friction Cir- 

sis. 


cles for Stabili 
PB91-224964/GAR 159,911 PC A04/MF A01 
PB91-224972/GAR 


Determining Horizontal Displacement and Strains Due to 


Sul nce. 
PB91-224972/GAR 159,912 PC A03/MF A01 
PB91-224980/GAR 


Use of an Arc Plasma System to Separate 
PB91-224980/GAR ” 159,258 


PB91-224998/GAR 
Pete me ple ot of + + aia Mining Through 


‘oduction and Cost Modeling. 
PHOT 224008/ GAR 159,913 PC A03/MF A01 
PB91-225003/GAR 
Public-Private Partnerships for Environmental Services: 


Anatomy, Incentives, and Impediments 
PB91-225003/GAR 159,094 PC A04/MF A01 


PB91-225011/GAR 
awe of Traffic Congestion and Motorist Information 


PB91-225011/GAR 160,726 PC A03/MF A01 
PB91-225029/GAR 


peaeenty Assignment Summary for 1.435 GHz - 2.5 GHz 
a 


PB91-225029/GAR 158,459 PC A03/MF A01 
PB91-225037/GAR 

Use of ADAP to Examine Warm and Quasi-Stationary Fron- 

tal Events in the Northeastern United States. 

PB91-225037/GAR 158,009 PC A0S/MF A01 
PB91-225045/GAR 

World Cotton Situation, July 1991. 

PB91-225045/GAR 157,842 PC A03/MF A01 
PB91-225052/GAR 

World Grain Situation and Outlook, July 1991. 

PB91-225052/GAR 157,843 PC A03/MF A01 
PB91-225060/GAR 

Effect of Additives on Pyrite Oxida 

PB91-225060/GAR 
PB91-225078/GAR 

User’s Manual for the he s Bureau of Mines In situ Copper 


ide Mining Cost M 
159,915 PC A03/MF A01 


: What Parents Need and What Is 
letropolitan Areas. 
160,737 PC A13/MF A03 


PC AO: A03/MF A01 


159 914 PC A03/MF A01 


Oxide 

PB91-225078/GAR 
PB91-225086/GAR 

Influence of Reducing Conditions on the Softening-Melting 

Characteristics of Taconite Pellets. 

PB91-225086/GAR 159,916 PC A03/MF AO1 
PB91-225094/GAR 


Ctratani. Cc 





Miners to Stay Away from Un- 
supported ‘oof and Petoon Self-Protective Actions. 

Poo1 295084, GAR 159,917 PC ‘A03/MF A01 
PB91-225102/GAR 

Cobalt Availability: A Minerals ———_ Appraisal 

PB91-225102/GAR 159,918 PC AO8/ MF AO1 
PB91-225110/GAR 

Mass Spectrometer Method for Determining Helium in the 

Parts-Per-Miillion to 10-Percent " 

PB91-225110/GAR 1213 PC A03/MF A01 


PB91-225128/GAR 
Genetic Applications for Health Professionals. 
PB91-225128/GAR 159,138 PC A03/MF A01 
PB91-225136/GAR 


Central Alabama System of oor Care. 
PB91-225136/GAR 159,101 


PB91-225144/GAR 
Border Maternity Health Care Project. 
PB91-225144/GAR 159,102 
PB91-225169/GAR 
Pore! Health Services State Program Staff Development 


PB91-225169/GAR 159,106 PC A03/MF A01 
PB91-225177/GAR 

New Universality Classes in ‘Percolative’ Dynamics. 

PB91-225177/GAR 160,275 PC E05/MF E05 
PB91-225185/GAR 

Muonium and Hydrogen Defect Centres in Solids. 

PB91-225185/GAR 160,276 PC E05/MF E05 
PB91-225193/GAR 

Use of Level 3 BLAS in LU Factorization in a Multiprocess- 

ing Environment on Three Vector Multi py a The AL- 

LIANT FX/80, the CRAY-2, and the IBM 3090 V! 

PB91-225193/GAR 158,602 PC E05/MF E05 


PC A03/MF A01 


PC A03/MF A01 


PB91-225201/GAR 
Precision Analysis of Lambda bar(sub MS) and the Gluon 
a and Its Implication for Jet and Top Quark Cross 
PB91-225201/GAR 160,498 PC E05/MF E05 
PB91-225219/GAR 


R-EXEC Guide and Reference. 
PB91-225219/GAR 


PB91-225235/GAR 


Rapporteur Talks at Singapore (Deep Inelastic Scattering) 
and at Hadron 90 (Conference Summary). 
PB91-225235/GAR 160,499 PC E05/MF E05 


PB91-225243/GAR 
= oe Susceptibilities of Fi 


a 
lated with Spin Wave Theory Including Dipolar 
PB91-225243/GAR 160.277 PC £05/MF Eos 


PB91-225268/GAR 


Transition from cae to the Ma 
PB91-225268/GAR 58,001 


PB91-225276/GAR 


Growth in Gaussian Elimination with Complete Pivoti 
PB91-225276/GAR 158,604 PC E05/MF E05 


PB91-225284/GAR 
Vacuum Microelectronics: An Application in Future Particle 
hysics Experiments. 
PB91-225284/GAR 160,500 PC E05/MF E05 
PB91-225292/GAR 
Physics and Chemistry of Materials from Neutron Diffraction 


and q 

PB91-225292/GAR 160,278 PC E06/MF E06 
PB91-225300/GAR 

Non-ideal Behaviour of Buried Channel CCDs Caused by 


Oxide and Bulk Silicon Traps. 
PB91-225300/GAR 158,700 PC E05/MF E05 
PB91-225318/GAR 


Five Jet Production in e(+ ) e(-) Annihilation above the 
w(+ Threshold. 
160,501 PC E05/MF E05 


158,603 PC E06/MF E06 


jagnetosphere. 
E05/MF E05 


).W(-) Thr 
PB91-225318/GAR 
PB91-225326/GAR 
Cross Sections for Five Jet Production above the W(+ )W(- 
) Threshold in e(+ )e(-) Annihilation. 
PB91-225326/GAR 160,502 PC E05/MF E05 


PB91-225334/GAR 
ee Determination of Effective Charges in Electron 


Impact lonisation. 
PB91-225334/GAR 160,503 PC E05/MF E05 
ane 


ermal Effects in Relativistic Plasmas. 
PBO1225940/GAR 160,226 PC E05/MF E05 


PB91-225359/GAR 
Kema Scientific aera one Technical Reports, Volume 8, Number 


6, 
PB91 705359/GAR 158,895 PC A05/MF A01 
PB91-225367/GAR 


Estimation of the Region Levels in an Image. 
PB91-225367/GAR 159,417 PC E05/MF E05 


PB91-225375/GAR 


Improvement of Images by Using Statistical Methods. 
PBOI -225375/GAR 158,618 PC E06/MF E06 


PB91-225383/GAR 
Production of Soot and Toxic Gases in Enclosed Hydrocar- 


bon Pool Fires. 

PB91-225383/GAR 160,108 PC E06/MF E06 
PB91-225391/GAR 

PROSIM Introduction: Getting Started with PROSIM. Ver- 

sion 8, October 1990. 

PB91-225391/GAR 158,147 PC E06/MF E06 
PB91-225409/GAR 


3D Turbulent Flow Simulation in Hydraulic Machinery. 
PB91-225409/GAR 160,148 PC E05/MF E05 


PB91-225417/GAR 
a Space Model Formulation of Turbine Regulation Sys- 


PB91-225417/GAR 158,722 PC E05/MF E05 
PB91-225425/GAR 
Reassessment of Structures: Report 0.2: Fundamental Con- 


siderations. 

PB91-225425/GAR 160,109 PC E05/MF E05 
PB91-225433/GAR 

PROSIM Report: Detailed Description of PROSIM. Version 


8, October 1990. 

PB91-225433/GAR 158,148 PC E09/MF E09 
PB91-225441/GAR 

Switching Ch i 

Longitudinal Electrode Gap. 

PB91-225441/GAR 


PB91-225458/GAR 
Characteristics of the Cell Stream from a General Source 


and Its Kenny EL in a FIFO Buffer. 
PB91-225458/GAR 158,428 PC E06/MF E06 


PB91-225466/GAR 


Excess Process raaaing in — Networks. 
PB91-225466/GAR 58,429 PC E05/MF E05 


PB91-225474/GAR 
End-to-End Traffic in ATM Networks; Network Chain Simu- 
lator. 





of Directional Couplers with a 
158,681 PC E0S/MF E05 


PB91-225797/GAR 


PB91-225474/GAR 
PB91-225482/GAR 


158,430 PC E05/MF E05 


Flow. 
160,149 PC E06/MF E06 


Industrial Mathematics: 
PB91-225482/GAR 
PB91-225490/GAR 
Flash ae 
PB91-225490/GAR 
PB91-225508/GAR 
Comprehensive Prenatal Care Networks Program. East Bay 
Perinatal Council. 
PB91-225508/GAR 159,139 PC A03/MF A01 


PB91-225516/GAR 
pe ene ce Model for Preventing Perinatal HIV Infec- 


tion: Implementing G' 
PB91-225516/GAR 159,125 PC A03/MF A01 
PB91- ena 


Arkansas Staff Development Grant (Quality Assurance in 


Arkansas M; 

PRO -225532/ GAI 159,107 PC A03/MF A01 
PB91-225540/GAR 

Health Assessment for Ohio River Park, Neville Island, Alle- 

a oo oa. Pennsylvania, Region 3. CERCLS No. 

PB91-225540/GAR 158,917 PC A03/MF A01 
PB91-225557/GAR 

Del Estuary Situation Reports: Emergency Response. 
Management Officials Address Disas- 
Estuary. 

160,733 PC A03/MF A01 


158,149 PC E05/MF E05 








ters in the Delaware 

PB91-225557/GAR 
PB91-225565/GAR 

Radon in Drinking Water: Assessment of Exposure Path- 


ways. 

PBOT -225565/GAR 159,095 PC A03/MF A01 
PB91-225581/GAR 

rane ¢ of Automotive Seating Discomfort and Seat 


Design Fact 

Pag) 225581/¢ /GAR 160,727 PC A09/MF A02 
PB91-225599/GAR 

Thermal tion of Fire-Retardant-Treated Plywood: 

Development and Evaluation of a Test Protocol. 

PB91-225599/GAR 159,312 PC A03/MF A01 
PB91-225607/GAR 

Export Markets for U.S. Grain and Products, July 199 

PB91-225607/GAR 157,844 PC Ros /ME A01 
PB91-225615/GAR 


World Oilseed Situation and eer July 199 
PB91-225615/GAR ‘57,845 PC ROS /MF A01 
PB91-225623/GAR 

World A tural Production, duly 1991. 

PB91- Ce23/GAR 157,846 PC A04/MF A01 
PB91-225631/GAR 

Drinking Water Criteria Document on Radium (Final Draft). 

PB91-225631/GAR 158,918 PC A08/MF A02 
PB91-225698/GAR 

Regulatory Impact Analysis of Proposed National Primary 

Drinking later Regulations for Radionuclides. 

PB91-225698/GA\ 158,951 PC A07/MF A02 
PB91-225706/GAR 


Herons - me for Establishii —s for Early Reduction 
Extensions. Volume 1. Synthetic 
aI Manufacturing, Ethylene Oxide Sterilization, and 


aaa Electroplati: 
romium 
PB91-225706/GAR 158,896 PC A05/MF A01 


PB91-225714/GAR 


Using Optical Scintillation to Measure Snow Parameters. 
PB91-225714/GAR 158,042 PC A04/MF ‘A01 


PB91-225722/GAR 
D of an | d Detector for Krypton-81 and 


Other Noble Gas Isotops 

PB91-225722/GAR 160,068 PC A03/MF A01 
PB91-225730/GAR 

Portable Computer-Based Systems for Creation of as-Built 

Drawings. 

PBQ1.295730/GAR 158,150 PC A03/MF A01 
PB91-225748/GAR 





Based on High-Order Statistics. 
158.462 PC A08/MF A02 


Adaptive Signal Pri 

PB91-225748/GAR 
PB91-225763/GAR 

Fluid Bed Synthesis of Tungsten Carbide/Cobalt Nanocom- 

ite Powders. 

Pg91-225763/GAR 159,231 PC A03/MF A01 
PB91-225771/GAR : 

Neural Network Controller for Adaptive Hand-Eye Coordina- 

tion in Robots. 

PB91-225771/GAR 159,184 PC A03/MF A01 
POO1-228700/GAR 


h | Synth . Held in 
Pacific a e, California on December 10, 1990. 
2B91.225789/GAR a PC A10/MF A03 
PB91-225797/GAR i 
Small Business Innovation Research (SBIR). Phase 1 
liminary Feasibility Study to Determine the Costs and Bene- 


fits of a 68 Mepeeh © Pace ae Fan 
PB91-225797/GAR 160,744 PC A12/MF A03 


November 1,1991 OR-69 








NTIS ORDER/REPORT NUMBER INDEX 


PB91-225813/GAR 
NSF Ti Reports. 
pay ay 

PB91-225821/GAR 
— of the a Input to haus ee a. 

Subjected imultaneou: 
a Excita’ adi 
PB91-225821/GAR_ 

PB91-225839/GAR 
Power Output Minimisation and Power Absorption in the 
Active Control of Sound. 

PB91-225839/GAR 160,128 PC E06/MF E06 

PB91-225847/GAR 


Report Memorandum No. 2 
157,763 PC Aos/MF A01 


158,168 PC E07/MF E07 


Neutronics Software with the Nuclear Engineering Group. 
PB91-225847/GAR 160,504 PC £96/MF E06 


PB91-225854/GAR 
Modelling Thermally Radiating Diffusion Flames with De- 


tailed omer and Transport. 
PB91-225854/GAR 158,375 PC E06/MF E06 
PB91-225862/GAR 


RUN-1DS: A Computer Program for the Simulation of One- 
Chemically Reacting Flows. 
"O58 376 PC E06/MF E06 


Laminar Flamei's: ignition and Radiation 
PB91-225870/GAR 158,377 PC E06/MF E06 
PB91-225888/GAR 
Hybrid Solver for Radiating Planar Waveguide Discontinu- 
ities: A Computer : Desorption. 
PB91-225888/GAR 158,682 PC E07/MF E07 
PBS1-225904/GAR 
Fatigue a ae of eece source Materials 1: Ex- 
of Damage and Post-Fatigue 
PB91-225904/GAR 159,232 PC E06/MF E06 
PB91-225912/GAR 


Fal ape Ouneee a of Composite Materials 3: Pre- 
Fal ; 
PB91-225912/GAI 159,233 PC E06/MF E06 
PB91-225920/GAR 
‘ai Desens ey 
Shot of Post of Post. <r 
PB91-225920/GAI! 
PB91-225938/GAR 
Yar ponete Laminate Stacking Sequence: A 


ype tery Systems Approach. 
PB91-225938/GAR 


159,235 PC E07/MF E07 
PB91 a nga 


Case Studies in the Application of Temperature Maps for 


PBOT 228646 15846/GAR 159,193 PC E07/MF E07 
PB91-225953/GAR 


of Composite Materials 4: Pre- 
159,294 PC E06/MF E06 


Transient Temperatures 
PB91-225953/GAR 
PB91-225961/GAR 

tion in Sand Medium. 
/GAR 159,858 PC E06/MF E06 


Near a moa 
PC E06 /MF E06 


Wave 

PB91-22596 
PB91-225979/GAR 

Numerical Modelling of Dynamic Centrifuge Tests on Sand 


Embankments Using Diana-S' 
PB91-225979/GAR 
PB91-225987/GAR 


159,859 PC E10/MF E10 


PB91-226084/GAR 
Control of Flexible Robots. 
PB91-226084/GAR 
PB91-226092/GAR 
Polyex: A Functional Database Programming Environment: 
inition and Functional Specification. 7 
PB91-226092/GAR 158,605 PC E07/MF E07 


PB91-226118/GAR 


no juake ares 
PB91-226118/GA 
PB91-226126/GAR 


High ao Programming and Automated Map- 
lu ; 


Past -226126/GAR 158,606 PC A04/MF A01 
pete ney 


159,185 PC E10/MF E10 


Failures. 
,964 PC A03/MF A01 


Calcium. ic Electrolyte Ce! 
PB91 10261 /GAR 
PB91-226142/GAR 
Nonintrusive Moisture Analyzer for Concrete. 
PB91-226142/GAR 158,346 
PB91-226159/GAR 


" 150, 715 PC A03/MF A01 
PC A05/MF A01 


Silicon Nitride. 
PB91-226159/GAR 
PB91-226175/GAR 
NSF Engineering Design Research 
Amherst, MA. on ane 11-14, 1989. a 
PB91-226175/GAR 159,196 
PB91-226183/GAR 
Executive Summary Report for Particulates Project (Envi- 
ronmental Protection incy and National Institute for Oc- 


Safety and 
159,555 PC A11/MF A03 


158,236 PC A04/MF A01 


are Held in 
PC A99/MF A06 


tional 

PB91-226183/GAR 

PB91-226191/GAR 
of Wrist Motion in Highly Repetitive, Hand-in- 

tensive Industrial Jobs. 

PB91-226191/GAR 159,556 PC A07/MF A02 
PB91-226340/GAR 

Physical and Morphological Measures of Waste Solidifica- 

tion Effectiveness. 

PB91-226340/GAR 159,003 PC A03/MF A01 
PB91-226365/GAR 

Three-Dimensional Contaminant Distribution in an Office 


ice. 
PBe1-226965/GAR 158,897 PC A02/MF A01 
PB91-226407/GAR 


Radon in Two Four-Si 
bse ae BORAT GAR oa ooo PG A PC A02/MF A01 
PB91-226415/GAR 





Emissions in the Plume of a 
Large Surface Coal Mine Using Open-Path FTIR Spectros- 


PB 1-226415/GAR 158,898 PC A03/MF A01 
PB91-226431/GAR 
Summary of Joint - erp Research to Control VOCs 


and Toxic Emi 
PB91 226431/GAR 158,899 PC A02/MF A01 


aa 226480/GAR 


imate 2 oneean and Global Isoprene Emissio 
Peat 226400 158,900 a 403/MF A01 
PB91-226506/GAR 


ow ae Formaldehyde and the Potential for Plant Ef- 


Poot -226506/GAR 158,901 PC A03/MF A01 
PB91-226522/GAR 


ec, itiasity 





Approximate Methods = the Prelimi 
Pore a and Settlement-Time 
Spud Foundations Subject- 


ing. 
158,169 PC E06/MF E06 


Some Potential 
Estimation of Excess 


Submerged Circular 
ed to aoe Loadi 
PB91-225987/GAR 
PB91-225995/GAR 
vom on Beams Prestressed with Unbonded Polyaramid 


PBO1 225005/GAR 158,170 PC E06/MF E06 
PB91-226001/GAR 
of Restrained Reinforced Concrete Si 

PB91- 1/GAR 158,153 PC ED? /ME E07 
PB91-226019/GAR 

a into the Behaviour of Pres- 
tressed Concrete End-Blocks. 
PB91-226019/GAR 158,171 PC E07/MF E07 
PB91-226027/GAR 


Asserted 3-Valued L for on. ro 
PB91-226027/GAR std 59,344 PC E06/MF E06 


PB91-226043/GAR 
Approach to invariant Pattern Recognition Using 
Peet -226043/GAR 158,619 PC E06/MF E06 
PB91-226050/GAR 


Control of the Euler-Bernoulli 
PB91-226050/GAR 


PB91-226068/GAR 
Prost a Method for a Class of Nonlinear System 


PaOT 22608 226068/GAR 158,612 PC E06/MF E06 
PB91-226076/GAR 


gat without Modality: Simplified Chronological Igno- 
PBST. -226076/GAR 158,632 PC E06/MF E06 


OR-70 VOL. 91, No. 21 


ar 611 PC E07/MF E07 


of the Regional Water Balance in the Columbia 
River Basin to Climate Variabil : Application of a Spetiaty 


Distributed Water Balance 
PB91-226522/GAR 159,878 PC A04/MF A01 


PB91-226530/GAR 


Carbon 
PB91-226530/GAR 
PB91-227868/GAR 


uestration in Soils and Global Clima’ 4 
159,096 Pe A037 MF A01 


nities in Canada. 
158,206 PC A03/MF A01 





Pa01-227808/GAR 
PB91-227991/GAR 
Polish Fruit and Vegetable Processing Machinery: A Market 


Ss. 
PB91-227991/GAR 157,864 PC A03/MF A01 
PB91-228007/GAR 


ey pd of Canc Repub Which Represents Ministry of Indus- 


Pbsi-2ea007/GAne 158,207 PC A10/MF A03 
PB91-228676/GAR 
U.S. Courts in Guide, 1991. 
PB91-228676/GAR 
yee so 
tic Acquisition Requirements Tailoring and Sched- 
ung e(SMARTSY _— 2.01) (for Microcomputers). 
PB91-507863/' 159,747 CP DOS 
POD SOB0TO/GAR 
Uranium Market Model (for Microcomputers). 
10/GAR 159,919 CP DO2 
PB91-508028/GAR 
IRS Tax Practitioner Mail File (TPMF). 
PB91 508028/ /GAR 
PB91-591120/GAR 
Army Master Data File (AMDF): Army Retrieval Microform 
System i and Interchangeable and Substitute (| and 


158,173 PC A18/MF A04 


158,180 CP TO9 


PB91-591120/GAR 
PB91-780247/GAR 
rw the Uniform Clinical Data Set (UCDS) 
PB91-780247/GAR 159,126 Audio-Visual$35.00 
PB91-800771/GAR 


High-Performance Batteries. January 1988- September 1991 
Citations from the NTIS Database). 
'B91-800771/GAR 158,716 PC .NO1/MF NO1 


PB91-800862/GAR 
Remotely Piloted Vehicles. January 1980-September 1991. 


(Citations from NTIS Database). 
/GAR 157,822 PC .NO1/MF NO1 


159,748 Subscription 


PB91-800912/GAR 
iy tion Used in Water and Sewage Treatment. January 
980-September 1991 (Citations from the NTIS Database). 
PB91-800912/GAR 159,072 PC NO1/MF NO1 
PB91-800920/GAR 
Military Logistics Models. January 1985-September 1991 
Citations from Lok NTIS Database). 
B91-800920/GAR 159,749 PC NO1/MF NO1 
PB91-800938/GAR 
Robots for Hazardous Duties: Military, Space, and Nuclear 
Facility Applications. January 1987-September 1991 (Cita- 


tions from the NTIS Dat 3 
PB91-800938/GAR 159,809 PC NO1/MF NO1 
ee 


a in Homes and Buildings. January 1986- 
Suenniege 1991 a from the NTIS Da‘ 
PB91-800953/GAR 158,953 PC NO1/MF NO1 

ee ee 


Computer Aided Design and Manufacturing: Aer q 
oom 1986-October 1991 (Citations lone NTIS Data. 
base) 

PB91-800961/GAR 159,167 PC .NO1/MF NO1 


PB91-800979/GAR 
Multilevel tenpe + Computers and Data Networks. January 
1984-October 1991 (Citations from the NTIS Database). 
PB91-800979/GAR 158,633 PC .NO1/MF NO1 
PB91-910403/GAR 


Aircraft ge Runway Collision of Eastern Air- 
lines Boei 


Accident 
727, Flight 111 and Epps Air Service Beech- 
craft Ki ir A100, Atlanta Hartsfield International Airport, 
Atlanta, Georg 
PB91-910403/GAR 


ia, January 18, 1990. 
160,655 PC A06/MF A02 
PB91-921337/GAR 
pe ag | ee Operations and Emergency Response: 
PBS! 11021997/GAR 159,004 PC A02/MF A01 


PB91-921338/GAR 
Hazardous Waste Operations and Emergency Response: 
General Information and Comparison. 
PB91-921338/GAR 158,919 PC A02/MF A01 
yo eaesciny 2" 
Hazardous Waste Operations and Emergency Response: 
— pthc Waste Sites and RCRA Corrective 
ctions. 
PB91-921339/GAR 158,920 PC A03/MF A01 
PB91-921340/GAR 
Hazardous Waste Operations and Emer ~~ =: 
pos TSD and Emergency Response Without Deana to 
PB91-921340/GAR 158,921 PC A03/MF A01 
PB91-921341/GAR 
ARARs Q's and A’s: General Policy, RCRA, CWA, SDWA, 
Post-ROD Information, and eee nt Waivers. 
PBO1.921341 /GAR 159,005 PC ‘A02/MF A01 
PB91-921342/GAR 
Establishing Work Zones at Uncontrolled Hazardous Waste 


es. 

PB91-921342/GAR 158,922 PC A03/MF A01 
PB91-921343/GAR 

Superfund Records of Decision Update. Volume 6, Number 


3, July 1991. 

PB91-921343/GAR 159,006 PC A01/MF A01 
PB91-921416/GAR 

Superfund Record of Decision (EPA i gr 1): K 

pro ical Corporation, Conway, NH. (First Remedial 


ction), tember 1990. 

PB91-921416/GAR 159,007 PC A12/MF A03 
PB91-921417/GAR 

Superfund Record of Decision (EPA Region 2): Hooker- 

102nd Street Landfill, Niagara Falls, NY. (First Remedial 

Action), September 1 990. 

PB91-921417/GAR 159,008 PC A05/MF A01 
PB91-921418/GAR 

Superfund Record of Decision (EPA Region 1): Beacon 

2 hts Landfill Site, Beacon 7 a (First Remedial 

), Le prin § 1990. meee 

Poot aot48/GAR 109,008 PC A07/MF A02 
PB91-921419/GAR 

Superfund Record of Decision (EPA Region 1): Baird and 

a Water Supply, Holbrook, MA. (Third Re- 


ction), tember 1 
Poot ws 419/GA "159, 097 PC A05S/MF A01 
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PB91-921420/GAR 


Superfund Record of ge > oe Region 1): Old Spring- 
field [es cer Springfield, VT. (Second Remedial Action), 


PB91-921420/GAR 159,010 PC A17/MF A04 
PB91-921421/GAR 


Superfund Record of Decision (EPA Region 1): Stamina 
Mills Site, North Smithfield, Ri. (First Remedial Action), 


September 1990. 
PB91-921421/GAR 159,011 PC A10/MF A03 


PB91-921422/GAR 
Superfund Record of Decision (EPA Region 2): Sarney 
— oe Dutchess County, NY. cers Remedial 
), September 1990. 
POO eotaee/ Gan 159,012 PC A07/MF A02 
PB91-921423/GAR 
Superfund Record of Decision (EPA Region 2): —- 
Chemical Processing Site, Carlstadt, -— County, NJ 
(First Remedial Action), September 1990 
PB91-921423/GAR 159, 013 PC A05/MF A01 
PB91-921424/GAR 
Superfund Record of Decision (EPA Region 2): Sealand 
Restoration Site, Town of Lisbon, St. —- County, NY. 
(First Remedial Action), September 1990 
PB91-921424/GAR 159, 014 PC A04/MF A01 
PB91-921425/GAR 
Superfund Record of Decision (EPA Region 2): FAA Tech- 
nical Center, Area 20A - Salvage Yard, Atlantic County, NJ. 
(First Remedial Action), September 1990. 
PB91-921425/GAR 159,015 PC A04/MF A01 
PB91-921491/GAR 
Superfund Record of Decision (EPA Region 9): Louisiana- 
Pacific Corporation, Oroville, CA. (First Remedial Action), 


September 1990. 
PBO1-921491 /GAR 159,016 PC A05/MF A01 


PB91-921492/GAR 


Superfund Record of Decision (EPA Region 9): Applied Ma- 
terials, Inc., Superfund Site, Santa Clara, CA. (First Remedi- 


al Action), September 1 
PB91-921492/GAR 159,017 PC AOS/MF A01 
PB91-921493/GAR 
Superfund Record of Decision (EPA Region > Operati 
——- Inc., Monterey Park, CA. (Third Remedial 
tion), September 1990 (Amendment). 
POD oi sbe/ Gan 159,018 PC A03/MF A01 
PB91-921495/GAR 
Superfund Record of Decision (EPA Region 2): Mannheim 
Avenue Dump Site, Galloway Pans ag Atlantic County, 
NJ. (First Remedial Action), September 
PB91-921495/GAR 159, 019 C A06/MF A02 
PB91-921496/GAR 
Superfund Record of Decision (EPA tae 2):_ Hi - 
Farm, Franklin Fe Somerset Cou: NJ. (First 
medial Action), — 1990. 
PB91-921496/GAI 159,020 PC A03/MF A01 
PB91-021497/GAR 
Superfund Record of Decision (EPA ~~ 2): Pomona 
Oaks Well Contamination Site, Galloway ae Atlantic 
County, NJ. (First Remedial Action), September 1990. 
PB91-921497/GAR 159,073 Pe A05/MF A01 
PB91-921498/GAR 
Superfund Record of age (EPA Region 2): Imperial 
Oil/Champion Chemicals, Marlboro Township, — 
County, NJ. (First Rommedial Action), September 1990. 
PB91-921498/GAR 159,021 PC A04/MF A01 
"Sea a 
ecord of Decision (EPA Region 2): Vestal 
Waner > i Well No. 1-1, Broome County, Vestal, NY. 
‘Second Remedial Action), September 1 990. 
'B91-921499/GAR 159,022 PC A06/MF A02 
PB91-921501/GAR 
Superfund Record of Decision (EPA ner 4): Schuylkill 
Metal, ee ee. Plant City, FL. (First Remedial 
Action), September 
PB91-921501 7GAR 159,023 PC A06/MF A02 
PB91-921502/GAR 
Superfund Record of Decision (EPA paee 3): see 
Site, Earl vcr aia' - County, P, U 
Action), September 
PROT -821502/GAR 159,024 PC A06/MF A02 
PB91-921503/GAR 
Superfund Record of Decision (EPA Region 2h King of 
Prussia —, ation Site, Winslow T 
Camden County, NJ. (First Remedial Action), September 


1990. 

PB91-921503/GAR 159,025 PC A08/MF A02 
PB91-921504/GAR 

Superfund Record of Decision (EPA Region 3): Raymark 

Site, Hatboro Borough, a County, PA. (First Re- 

medial Action), tember 1990. 

PB91-921504/GA\ 159,074 PC A08/MF A02 
PB91-921505/GAR 

ny Record of Decision (EPA Region 3): Dover Air 

Force Base, rn aa Remedial Action), lember 1990. 

PB91-921505/ 159,026 PC A04/MF A01 
cena 

Superfund Record of ane (EPA Region 4): Hipps Road 

Landfill Site, Duval County, Jacksonville, FL. (First Remedi- 

al Action), (Amendment), tem! 1990. 

PB91-921506/GAR 159,027 PC A11/MF A03 


PB91-921507/GAR 


Superfund Record of Decision (EPA a 4): 62nd Street 
Dump, Hill ng g County, Tampa, (First Remedial 


Action), June 1 
PB91-921507/GAR 159,028 PC A05/MF A01 
PB91-921508/GAR 
Superfund Record of Decision (EPA Ri 4): Zellwood 
Groundwater Contamination Site, (Operable Unit 1 1), Orange 
County, Zellwood, FL. (First Remedial Action), (Amend- 


ment), March 1990. 

PB91-921508/GAR 159,029 PC A04/MF A01 
PB91-921509/GAR 

Superfund Record of Decision (EPA Region 5): Sangamo/ 

Orchard National Wildlife Ret (USDO)), Carterville, 
L. (First Remedial Action), August 1 

PBS1-821008/GAR 159,030 PC A06/MF A02 
PB91-921510/GAR 

Superfund Record of Cte (EPA — 6): tt 

Chemical Site, Houston, TX. (First Remedial Action). 


tember 1990. 
PB91-921510/GAR 159,031 PC A08/MF A02 
PB91-921511/GAR 
Superfund Record of Decision (EPA Region 8): Rocky Mt. 
Arsenal — Unit 19), CO. (Fourth Remedial Action), 
PB91-921511/GAR 159,032 PC A06/MF A02 
PB91-921512/GAR 
Superfund Record of Decision ne Region 8): a Mt. 
— pene Unit 17), CO. (Eighth Remedial Action), 


PBOT 31512/GAR 159,033 PC A0S/MF A01 
PB91-921513/GAR 


ind Record of Decision (EPA Region 6): Vertac, Inc., 

Jacksonville, AR. (First Remedial Action), September 1990. 

PBOT ecTSTa/GAN 159,034 PC A09/MF A02 
PB91-921514/GAR 

Superfund Record of oF _ Region 7): age be Farm 

Equipment Company Dum Floyd oo 

City, IA. (First Remedial Action). Seether 1990. 

PB91-921514/GAR 159,035 PC A04/MF A01 
PB91-921515/GAR 


ind Record of Decision (EPA Region 5): NL | 
tries/Taracorp Lead — Granite City, IL. (First Reme- 
A 


ction), March 1 
PB91-921515/GAR 159,036 PC A09/MF A03 
PB91-921524/GAR 
Superfund Record of Decision (EPA 
Service Landfill, Brookfield, 


Action), September 1990. 
PB91-921524/GAR 159,037 PC A04/MF A01 
PB91-921525/GAR 
Superfund Record of Decision (EPA ow 4): Munisport 
Landfill Site, my County, North Miami, FL. (First Remedial 


Action 
159,038 PC A09/MF A02 


es 5): a & Dis- 


ction), July 1990. 
PB91-921525/GAR 
PB91-921526/GAR 


Superfund Record of Decision (EPA Region 2): Claremont 
Polychemical, Nassau County, Old Bethpage, NY. (Second 


Remedial Action), September 1990. 
PB91-921526/GAR 159, 039 PC A07/MF A02 


PB91-921527/GAR 
ind Record of Decision (EPA Region at Metaltec/ 
Aerosystems, Me ye Borough, — County, NJ. 
( Remedial Action), September 
PB91-921527/GAR 159, O40 pec A05/MF A01 


PB91-921528/GAR 


Superfund Record of Decision (EPA ny = Silver Bow 

Creek/Butte Area NPL Site, Warm Sprit he ae onds Operable 

Unit, U Clark Fork River Basin, MT. (First Remedial 
1 


Action), tember 
PB91-921528/GAR 159,041 PC A20/MF A04 
PB91-921529/GAR 
Superfund Record of Decision (EPA Region 2): Chemical 
Leaman Tank Lines Site, Logan Township, — 
County, NJ. (First Remedial Action), September 
PB91-921529/GAR 159,042 PC ADS /MF A01 


PB91-921530/GAR 


Superfund Record of Decision (EPA Region 4): City Indus- 
tries, Winter Park, FL. (First Remedial Action), March 1990. 
PB91-921530/GAR 159,043 PC AO5/MF A01 


PB91-921531/GAR 
Superfund Record of Decision (EPA Region 4): B' 601 
Groundwater Contamination Site (Mare Scrap Reoyciing 
=— Concord, NC. (First Remedial Action), August 
PBo1-921531 /GAR 159,044 PC A04/MF A01 
PB91-921539/GAR 
Superfund Record of Decision (EPA Region 4): Howe 
Valley ae Howe Valley, KY. (First Remedial Actior’, 


September 1990. 
PB91-921539/GAR 159,045 PC A11/MF A03 
PB91-923529/GAR 


Dispatch Volume 2. Number 29, July 22, 1991. 
PB91-923529/GAR 158,078 Subscription 


PB91-923533/GAR 


Dispatch Volume 2. Number 33, ——- 19, 1991. 
PB91-923533/GAR 158,079 Subscription 


PB91-923534/GAR 
Dispatch Volume 2, Number 34, August 26, 1991. 


PL-TR-91-2146 


PB91-923534/GAR 
io 
percep cen nergy Study Special 
Report: Int BBR of Solid Waste. 
PB91-960106/GAR 159,046 SubscriptionPC$20.00 
PB91-960107/GAR 


158,080 Subscription 


Environmental and po Bs Conference Special 

Report: Arctic National Wildlife Refuge. War in Persian Gulf 

Sharpens Debate i ion. 

PB91-960107/GAR 159,933 SubscriptionPC$20.00 
ee ce 

ee and Energy Study Conference Special 

ae Predict Rising Oil Imports Despite National 

PBoT 90108 108 GAR 158,830 SubscriptionPC$20.00 
PB91-960109/GAR 

Environmental and Energy Study Conference Special 
Report: National Energy Sta Strategy Recasts Artic R Refuge Oil 
Drilling Debate. 
PB91 -960109/GAR 159,934 SubscriptionPC$20.00 
PB91-960110/GAR 


Environmental and Energy Study Conference 

Report: Federal Research and Development Key to 

Future, Panel 

PB91-960110/GAR 
PB91-960111/GAR 
mental and Energy Study Conference Special 

nel Considers Government Role in Mileage 
uels. 

158,832 SubscriptionPC$20.00 


158,831 SubscriptionPC$20.00 


Environs 
Report: P: 
Standards, Alternative 
PB91-960111/GAR 
PB91-960112/GAR 
Study Conference Special 
Clears Senate Committee: A 
158,833 SubscriptionPC$20.00 
PB91-960114/GAR 
Environmental and Energy S' Conference Floor Brief: 
a tions for Fiscal 
\ Conference Report HR 1281. 
PB91-960114/GAR 159,935 SubscriptionPC$20.00 
PB91-960115/GAR 
Environmental and oe tudy Conference Floor 
NASA R Bill HR 1988 - H. Rpt. 102-41. 
PB91 SOO IS/GAR 159,950 
PB91-960116/GAR 
Environmental and Energy Study Conference Floor Brief: 
VA-HUD and independent tions for 
Fiscal 1992. HR 2519 - H. Rpt. 102-94. 
PB91-960116/GAR 159,936 SubscriptionPC$20.00 
PB91-960118/GAR 
Environmental and Energy Study Confer — 
National Flood insurance Amendments. HR 1236, H. Rot. 
102-38. 
PB91-960118/GAR 157,746 SubscriptionPC$20.00 
PB91-960119/GAR 
Environmental and Ei pn —— Floor Brief: 
Reclamation and Adjustment Act of 
1991. HR 429 - H. Rpt. 102-114. 
PB91-960119/GAR 159,075 SubscriptionPC$20.00 
PB91-960120/GAR 
| ncaa yt ha E 
Energy and W 
1992. HR 2427 - «| Rpt. 10; 
PB91-960120/GAR 
PB91-961217/GAR 
Serbian Law No. 16 on Public Media of 3/28/91. 
PB91-961217/GAR 158,431 PC A02 
PB91-961218/GAR 
Serbian Law on State of Emergency Measures (3/91). 
PB91.961218/GAR 158,127 PC A01 
PHM-TR-91-05 
PL/OPA Multichannel Transmissometer Control and Data 


Acquisition S' 

AD A237 B42/0/GAR 159,141 PC A04/MF A01 

PL-TR-91-2063 
Magnetospheric S' 


AAS? 674/7/GAR 


PL-TR-91-2084 


Study Conference Floor Brief: 
Appropriations for Fiscal 


2-80. 
157,747 SubscriptionPC$20.00 





and Dy A Multisatellite 
157,990 PC A03/MF A01 


Screen Simulations pei ee dh Wave Scattering Re- 
lated to Monitoring Underground Nuclear Explosions. 
AD-A237 536/8/GAR PC A07/MF A02 


158,652 
PL-TR-91-2128 


Structure and 
AD-A237 251/4 158,044 Not available NTIS 
= TR-91-2143 


he Solar Mass Ejection Imager. 
AD ADT 720/8 157,935 Not available NTIS 


PL-TR-91-2144 


Prominence Fine Structur 
AD-A237 719/0 


PL-TR-91-2146 
Ground-Based Solar Coronal Observations as a Possible 


wee 747/1 " 157,997 Not available NTIS 


November 1, 1991 OR-71 


157,934 Not available NTIS 





NTIS ORDER/REPORT NUMBER INDEX 


PL-TR-91-2147 
Solar Feature Correlation Tracker for Ground-Based Tele- 
scopes. 
AD-A237 748/9 
PL-TR-91-2148 
Solar Flares and the Solar EUV Flux. 
AD-A237 749/7 157,939 
PL-TR-91-2149 
The M8.1 Flare of 23 am. 1988. 1 Secondary Hz Bright- 
enings in Two-Ribbon Flares. 
AD-A237 718/2 
PL-TR-91-2150 
Photon Noise Analysis for a LEST Multidither Adaptive Op- 


tical System. 
AD-A237 721/6 157,936 Not available NTIS 
PME-FM-91-1 


—— Drag Reduction of a Zero Pressure Gradient 


joundary Layer. 
AD-A237 572/3/GAR 157,766 PC A04/MF A01 
PNL-SA- 17044 
Diagnosis and management of ——s gland neoplasms. 
DE 1012920/GAR 57,854 PC A03/MF A01 
Scie 
~~ the audit function: Defini 
best 13225/GAR 
PNL-SA-18294 
Opportunities for thermal energy storage in electric utility 


B291019716/GAR 158,735 PC A03/MF A01 
PNL-SA-18472 

Advancements in ultrathinning section techniques for the 

characterization of brittle materials. 

DE91012930/GAR 159,272 PC A03/MF A01 
PNL-SA-18684 


pcm — in reverse micelles and (W/O) mi- 


DEQ! 01 3224/ GAR 
PNL-SA- 18820 


157,938 Not available NTIS 


Not available NTIS 


157,933 Not available NTIS 


customer needs. 
157,729 PC A03/MF A01 





S. 
158,295 PC A03/MF A01 
In situ vitrification: Process and products. 
DE91013791/GAR 158,973 PC A03/MF A01 
PNL-SA- 18840 
Hi ine spectroscopy of (sup —- and (sup 85)Kr. 
DE91012869/GAR 60,296 PC A03/MF A01 
PNL-SA-18938 


——— of brittle intergranular crack propagation during 


stress corrosion cracking. 

DE91013666/GAR 159,250 PC A03/MF A01 
PNi-SA-19007 

Localized beta dosimetry of (131)I in human thyroid. 

DE91014283/GAR 159,564 PC A03/MF A01 
PNL-SA-19048 

it of Energy's Advanced ae Design and 
ion Technologies (AEDOT) project. 

DES 91013788/GAR 158,143 PC A03/MF A01 

PNL-SA-19228 


Wintertime surface energy budget variations in the Grand 


Canyon bs og 

DE91013665/GAR 158,018 PC A03/MF A01 
PNL-SA-19266 

intrathoracic neoplasms in the dog and 

DE91013789/GAR 159,406" "pc A03/MF A01 
PNL-SA-19310 

Communicating success: Writing = technology transfer. 

DE91013994/GAR 157,758 PC A03/MF A01 
PNL-SA-19317 

Surface meteorological conditions during the Winter 1990 

Navajo wa Station —— Impairment Study. 

DE91013664/G, 158,017 PC A03/MF A01 
PNL-SA-19401 

Results of a pilot-scale melter test to attain higher produc- 

tion rates. 

DE91013714/GAR 159,977 PC A03/MF A01 
PNL-SA-19418 


Compu*er modeling of ceramic melters to peaees impacts 

of process and design variables or: performa: 

DE91013668/GAR 158,972 PC Al ‘(A03/MF A01 
PNL-SA-19422 


pyar peng a Gd2Ti207 and CaZrTi207 irradiated with 
V argon io! 
DEo101 37/GAR 159,263 PC A03/MF A01 
PNL-SA-19434 
Ventilation and moisture in new energy-efficient manufac- 
red homes. 
DE91013786/GAR 
PNL-SA-19455 
Robotic mannequin technology for enhanced product test- 
0201013787/GAR 159,179 PC A03/MF A01 
PNL-SA-19544 
Behavior of RuO2 in a glass melt. 
DE91013717/GAR 
PNL-SA-19573 


Absorbed dose calculations to blood and blood vessels for 

internally deposited radionuclides. 

DE91013663/GAR 159,561 PC A03/MF A01 
PNL-SA-19582 


Modeling molecular processes in the environment. 


OR-72 


158,142 PC A03/MF A01 


159,978 PC A03/MF A01 


VOL. 91, No. 21 


DE91013790/GAR 
PNL-SA-19619 
Environmental tradeoffs associated with nee energy 


paths: A total energy cycle analysis approai 
DE91013662/GAR 158,734 PG A03/MF A01 


PNL-7108 
Risk-Based ee Guide for Crystal River Unit 3 Nucle- 


ar Power Plan’ 
160,005 PC A04/MF A01 


159,082 PC A03/MF A01 


NUREG/CR- 3467/GAR 
PNL-7572 
Single-shell tank constituent rankings for use in preparing 


waste characterization plans 
DE91014821/GAR 158,983 PC A05/MF A02 
PNL-7646 
Evaluations of the effects of the Columbia River on the un- 
confined aquifer beneath the 100-N Area. 
DE91013626/GAR 159,053 PC A07/MF A02 
PNL-7686 
Results of bulk sediment analysis and bioassay i 
selected sediments from Oakland Inner —— and Alca 
traz disposal site, San Francisco, Californi 
DE91014282/GAR 159, 054 “eC A10/MF A03 


PNL-7697 
Electric rate structures for thermal energy storage evalua- 


in. 
DE91013168/GAR 158,730 PC A03/MF A01 
PNL-7715 


Review of accelerated response actions available to the 
environmental restoration program: Selected case histories 


and associated issues. 
DE91013608/GAR 158,931 PC A03/MF A01 
POEF-T-3562 


Nuclear —— safety analysis of X-705 B-Area calciner 


dischar. 
DE91014376/GAR 159,970 PC A03/MF A01 
PSI-2143/TR-1115 


— of Optical Diagnostic Methods for the Study of Fuel 


AD-AS? 361/1/GAR 158,760 PC A03/MF A01 
PSU-ARL-TM-91-120 

Translation of Airfoil Trailing Edge Noise Article from 

‘Revue d’Acoustique’--Translation. 

AD-A237 811/5/GAR 157,767 PC A03/MF A01 
PSU/TH-86 

Using the top quark for testing Standard Model polarization 


and CP predictions. 

DE91014926/GAR 160,475 PC A04/MF A0O1 
PWA-FR-20802-VOL-1 

Geometric Modeling Applications 

(GMAP). Volume 1. Executive Overview. 

AD-A237 280/3/GAR 159,152 PC A03/MF A01 
PWA-FR-20802-VOL-2 

Geometric Modeling Applications 

(GMAP). Volume 2. Program Descriptio 

AD-A237 281/1/GAR 159, 153 PC A10/MF A03 
PWA-FR-21319-1 


Advanced Expander Test Bed ae or 
AD-A237 065/8/GAR 398 PC A04/MF A01 


PWA-FR-21413 
per gly Disk mia | Developme 


euiniamen 
Unsteady Turbulent Flows in Channels with Parallel or Di- 


verging Walls. 
AD-A237 801/6/GAR 160,132 PC A13/MF A03 
R/D-5305-AN-01 


Basic Mechanisms of Diesel Lubrication Correlation of 


Bench and Engine Tests. 
AD-A237 685/3/GAR 158,396 PC A11/MF A03 
R89-0810 


Single Event Upset Testing. 

AD-A237 214/2/GAR 
R-90-007-7410 

Signs on Breakaway Barricades, Wind and Crash Tests. 

PB91-198747/GAR 158,348 PC A03/MF A01 
R-626 

Incremental Matrices for Nonlinear Analysis: A Correlation 


of Finite Element Notations. 
PB91-223990/GAR 158,164 PC A03/MF A01 
R-627 


Expert System for Lateral ee Design. 
PB91-224006/GAR 158, 16. 


R-629 


Inelastic Uniform Torsion of Steel Members. 
PB91-224014/GAR 58,166 PC A03/MF A01 


R-7700-465 


Child Care Challe: 
Available in Three 
PB91-224931/GAR 


R-7833-004 
+ ame Participation Patterns among Persons with Disabil- 


PB91-224949/GAR 158,105 PC A06/MF A02 
R-7833-005 


Labor Force Profile of Persons with Disabilities (Task IV). 
PB91-224881/GAR 158,102 PC A07/MF A02 


Interface Program 


renee Program 


198, 385 PC A10/MF A03 


158,464 PC A03/MF A01 


"PC A04/MF A01 


; What Parents Need and What Is 
jetropolitan Areas. 
160,737 PC A13/MF A03 


RAE-TM-AERO-2211 


Asymmetric Vortex Flow Over Circular Cones. 
AD-A237 364/5/GAR 157,764 PC A03/MF A01 


RAL-90-071 


Static and Dynamic Susceptibilities of Ferroma eee Calcu- 
lated with Spin Wave Theory Including Dipolar 
PB91-225243/GAR 160,277 PC E05/ 5/ME E05 


RAL-90-074 


Transition from the uote to the Ma here. 
PB91-225268/GAR 58,001 E0S/ F E05 


RAL-90-075 


Growth in Gaussian Elimination with Complete Pivoting. 
PB91-225276/GAR 158,604 PC E05/MF E05 


RAL-90-076 
Vacuum Microelectronics: An Application in Future Particle 


Ph 

PBOT 225084/GAR 160,500 PC E05/MF E05 
RAL-90-077 

Physics and Chemistry of Materials from Neutron Diffraction 


and Spectroscopy. 

PB91-225299/GAR 160,278 PC E06/MF E06 
RAL-90-078 

Non-ideal Behaviour of Buried Channel CCDs Caused by 


Oxide and Bulk Silicon Traps. 
PB91-225300/GAR 158,700 PC E05/MF E05 


RAL-90-079 
Five Jet Production in e(+ ) e(-) Annihilation above the 


W(+ ) W(-) Threshold. 
PB91-225318/GAR 160,501 PC E05/MF E05 
RAL-90-080 


Cross Sections for Five Jet Production above the W(+ )W(- 
) Threshold in e(+ )e(-) Annihilation. 
PB91-225326/GAR 160,502 PC E05/MF E05 


RAL-90-081 
Empirical Determination of Effective Charges in Electron 


Impact lonisation 
PB91-225334/GAR 160,503 PC E05/MF E05 
RAL-90-082 


Thermal Effects in Relativistic Plasmas. 
PB91-225342/GAR 60,226 PC E05/MF E05 


RAL-90-083 


— of Level 3 BLAS in LU Factorization in a Multiprocess- 
Environment on Three Vector Multiprocessors: The AL- 
NT FX/80, the CRAY-2, and the IBM 3090 VF. 

PBST 1305 103/GAR 158,602 PC E05/MF E05 


RAL-90-084 


Precision Analysis of Lambda bar(sub MS) and the Gluon 
a and Its Implication for Jet and Top Quark Cross 


Sectior 
PB91-225201/GAR 160,498 PC E05/MF E05 
RAL-90-085 


R-EXEC Guide and Reference. 
PB91-225219/GAR 


RAL-90-087 


Rapporteur Talks at Singapore (Deep Inelastic Scattering) 
and at Hadron 90 (Conference Summary). 
PB91-225235/GAR 160,499 PC E05/MF E05 


RAL-90-088 


RAL 10 Discriminator. 
PB91-224808/GAR 


RAL-90-090 


f(sub 0)(S*): Molecule or Quark State 
PB91-224816/GAR 160, 495 


RAL-90-091 
Polarisation of Tensor Mesons in 
Possible Implications for the 
theta(1720). 
PB91-224824/GAR 
RAL-90-092 


Simulation of Satellite-Borne Altimeter Tracking System 
with Transponder in Calibration Test. 
PB91-224832/GAR 160,625 PC E05/MF E05 


RAL-90-093 


Block Projection Method for Sparse Matri 
POST 2oaS40/GAR 188,601 eC E05/MF E05 


RAL-90-094 


Longitudi 


158,603 PC E06/MF E06 


160,494 PC E05/MF E05 


PC E05/MF E05 


si Radiative Decays and 
luonic Content of the 


160,496 PC E05/MF E05 





vpanioas ics in F ts) Including Di- 
160,274 PC E05/MF E05 


lar For 
ror 224857/ GAR 
RAL-90-095 
Resonantly sanere Crystals ~ Surfaces. 


PB91-224865/GAR 
ee 


lew Universali 
pest -225177/ 


RAL-90-097 


Muonium and Hydrogen Defect Centres in Solids. 
PB91-225185/GAR 160,276 PC E05/MF E05 


RAL-90-098 


Muonium Substituted Molecules. 
PB91-224758/GAR 


ae 


article Physics Experiments, 1990. 
Past -224766/GAR 160,492 


60,497 PC E05/MF E05 


—* in ‘Percolative’ Dynamics. 
160,275 PC E05/MF E05 


158,312 PC E05/MF E05 


PC E09/MF E09 





NTIS ORDER/REPORT NUMBER INDEX 


RAL-91-002 


Plasma Accelerators. 
PB91-224774/GAR 


RAL-91-006 
Simulation of Ampte Releases: A Controlled Global Active 
riment. 
PB91-224782/GAR 158,000 PC E05/MF E05 
RAL-91-007 


Theory of Dynamic = Functions of Periodical 
Modulated Physical Systems. nd 
160,273 PC E06/MF E06 


160,493 PC E05/MF E05 


PB91-224790/GAR 
RAL-91-008 
Generation of the Auroral Electron Velocity Distribution by 


Electrostatic Turbulence. 
PB91-224691/GAR 157,999 PC E05/MF E05 
RAL-91-010 


= of a Neutrino Magnetic Moment on Nuclear Excita- 


n Processes. 
PHD 1.204708/GAR 160,490 PC E05/MF E05 
RAL-91-011 


FRILLS: An Interactive Least- —<— Fitting Packa: 
PB91-224717/GAR 600 PC E05 


RAL-91-012 
NAG/SERC Finite Element Library: Summary of Additions 
jelease 3.0. 


at Rel 
PB91-224725/GAR 160,491 PC E05/MF E05 
RAL-91-013 
Noise Analysis of a Band Limited Correlated Double Sam- 
pared with a (CR)-(RC)2 Filter. 
PC E05/MF E05 


F EOS 


Pest oe. 304733) GAR 158,662 
RAL-91-014 

Double Layers Are Not Particle Accelerators. 

PB91-224741/GAR 157,985 PC E05/MF E05 
RAL-91-015 

Operation of the Rutherford Appleton Laboratory 

White Cell Using Methane and Hydrogen: Development and 

—— of Safety Measures and Operating Proce- 


PBOT: -224634/GAR 160,191 PC E09/MF E09 
RAL-91-016 


Supernova Detectors Based on —- Nuclear Recoi 
PB91-224642/GAR 57,984 PC E05/MF EOS 
RAL-91-017 


Prospects for Relic Neutrino Detectio 
PB91-224659/GAR 


RAL-91-018 
T of Neutron Scattering by Atomic Electrons: ‘jj’-Cou- 


160,488 PC E05/MF E05 


157, 987 PC E05/MF E05 


pling Scheme: 

PB91-224667/GAR 
RAL-91-019 

rt in Radiological and Environmental Protection at 


ih Ener: 
PI 191-22 


RAL-91-020 
oe a arma of Three-Dimensional Semiconductor 


PBST 224680/GAR 158,699 PC E05/MF E05 
RAL-91-021 

Proposal for a Cold Neutron Diffractometer at ISIS. 

PB91-224568/GAR 160,486 PC E05/MF E05 
RAL-91-022 


Accelerator Laboratories. 
75/GAR 160,489 PC E05/MF E05 


RAL-91-036 


eae 0 Be Cent te Yes High Energy Physi- 
its. Held in Chilton, England on September 3-1 15, 1 %. 
PBOI- 224147/GAR 160,485 PC E15/MF E15 


RAL-91-037 
pews Spin Relaxation in Ferromagnets (I) Spin-Wave Fluc- 


PB91-224105/GAR 160,268 PC E05/MF E05 
RAL-91-038 

Muon Spin Relaxation in Ferromagnets (Il) Critical and Par- 

—— tic Magnetization Fluctuations. 

PB91-224113/GAR 160,269 PC E05/MF E05 


RAL-91-040 


Solar Flares: Invited Review at the Royal ape So- 
ciety’s Meeting held in Armagh on April 5, 1 
PB91-224121/GAR 157,982 PC EOS/MF E05 


RAL-91-042 
Software for Modelling Semiconductor Devices in Three Di- 


mensions. 

PB91-224139/GAR 158,698 PC E05/MF E05 
RAL-91-043 

Theory of Muon - Relaxation by Critical Fluctuations in 

Antiferromagnetic Salts. 

PB91-224154/GAR 160,270 PC E05/MF E05 
RAL-91-044 

Scale Dependence of Lambda bar (sub MS) from Deep In- 


elastic Scattering. 
PB91-224089/GAR 160,484 PC E05/MF E05 
RAL-91-046 
Relativistic Langmuir Waves Generated by Ultra-Short 
Lasers. 


Pulse q 
PB91-224097/GAR 160,225 PC E05/MF E05 
RAL-91-047 


Dusty Plasma in the Earth’s Environment. 
PB91-224071/GAR 157,998 PC E05/MF E05 


RAND/N-2957-AF 
Scandinavian NATO Policy: The Next Five Years. 
AD-A237 693/7/GAR 159,799 PC A03/MF A01 
RAND/N-2961-AF 
National Oceanic and Atmospheric Administration: Civil 
Assets for Department of Defense Use. 
AD-A237 694/5/GAR 160,617 PC A03/MF A01 


RAND/N-3004-DARPA 


RAND’s Concept Analysis Environment: A Briefing. 
AD-A237 130/0/GAR 159,651 PC A03/MF A01 


pap eect 


ow Countries’ NATO Policy: The Next Five Y 
AD ADS? 610/1/GAR 159,791 PCI A03/MF A01 


RAND/R-2970-P/L 
Guide for the Management of Expert Systems Develop- 


ment. Additional Appendixes. 
AD-A237 608/5/GAR 158,500 PC AOS/MF A01 


RAND/R-2985-A/OSD 
po = of Missile Proliferation on U.S. Power Projection Ca- 
lities. 


AD-A237 609/3/GAR 159,790 PC A03/MF A01 
RAND/R-3783-USDP 
Recent Trends and i Prospects of Iranian Sponsored 


International Terrori: 
AD-A237 637/4/GAR 158,075 PC A04/MF A01 


ame orm 





pone BS Electromagnetic Waves by a Distribution of 
st Particles in Space Plasmas. 
PROT 224s70/GAR 157,983 PC E05/MF E05 
RAL-91-023 


Contribution of ey wel _ Incoherent Cross-Sections 


to Neutron Reflectivity Profiles. 

PB91-224584/GAR 160,487 PC E05/MF E05 
RAL-91-024 

Localised Dynamics of a Dipolar Glass. 

PB91-224592/GAR 160,271 PC E05/MF E05 
RAL-91-026 

Crystal Field Excitations in High See Superconduc- 

tors: Evidence for Gap Formation above Ti 

PB91-224600/GAR 160,272 “pc E05/MF E05 
RAL-91-027 

EWS Requirements Anal 

PB91-224618/GAR aa 
RAL-91-028 

EWS Class Hierarchy. 

PB91-224626/GAR 
RAL-91-029 


158,598 PC E05/MF E05 


158,599 PC E05/MF E05 





Sof i for the EWS 3DGRP 


Hardware ign. 

PB91-222810/GAR 158,586 PC E05/MF E05 
RAL-91-030 

EWS Graphical Inierface Specificatio 

PB91-222828/GAR 158, "587 PC E05/MF E05 
RAL-91-034 

meee deg of the SERC ren sg Fluid Dynamics 

Community Club. March 1990-April 19 

PB91-222861/GAR 160, AF PC E05/MF E05 
RAL-91-035 

Collective rey wee in Paramagnets: Confrontation of 

Theoretical and Experimental Results for Gadolinium. 
PB91-222869/GAR 160,265 PC E05/MF E05 


lodernizing Soviet Industry. 
AD AOS? 653/3/GAR 158,182 PC A05/MF A01 
RAND/R-3794-A 


a on for the Wartime Theater Ammunition Dis- 


tribution System 
AD-ASS? 706/7/GAR 159,728 PC A03/MF A01 
RAND/R-3816-A 


Implementing the Battle Command Training Program. 
AD-A237 638/2/GAR 159,794 PC A04/MF A01 


RAND-R-3837-DARPA 
Exploration of ——, Ground Weapons Concepts for 


Armor/Anti-Armor Missions. 
AD-A237 212/6/GAR 160,118 PC A09/MF A03 
RAND-R-3876-AF 


Soviet Turn Toward Conventional Force Reduction: The In- 
ternal Struggle and the Variables at Play. 
AD-A237 136/7/GAR 159,765 PC A0S/MF A01 
RAND-R-3939-USDP 

ls Soviet Defense Policy Becoming Civilianized. 

AD-A237 135/9/GAR 158,074 PC A05/MF A0O1 
RCN-258-040-27-03 


Air/Superfund National Technical Guidance Study Series. 
Database of Emission Rate Measurement Projects. 
PB91-222059/GAR 158,871 PC A06/MF A02 


RDA-TR-16 1603-001 
Impact of lonospheric Scintillations on Space-Based Sur- 


veillance Radars. 

AD- A237 673/9/GAR 158,647 PC A04/MF A01 

REPT-8 
Heat Balance of the North Sea. 
PB91-223826/GAR 

REPT-11 
Current Meter Records Site F-52 deg 37 min N 03 deg 46 
min E, August 1988-September 1989, North Sea Project. 
PB91-22 /GAR 160,065 PC A08/MF A02 


160,097 PC A03/MF A01 


REPT-65328-637370 


REPT-11-1990 
Current Meter Records. Site F: 52 37 Minutes N, 
poly oy raga August 1 - September 1989. 
North 
N91-25561/2/GAR 160,060 PC A08/MF A02 
REPT-12 
Core Sie Ronen ee 5 On Oe ee 


min E, ——— 988-September 1989, Nortn Sea 
PB91 2/GAR 160,066 PC A10/MF A03 
REPT-12-1990 


Current Meter Records. Site E: 52 ees 43 Minutes N, 

02 ay ony 25 Minutes E. August 1 - September 1989. 

North Project. 

N91-25562/0/GAR 160,061 PC A10/MF A03 
REPT-13 

Cet ee ee eS Oe Oe 


In E, A t 1998-September 1989, North 
PBOT -223859/GAR 160,067 PC A10/MF A03 


REPT-13-1990 
Current Meter Records. Site B: 55 ees 30 Minutes N, 
05 a 31 Minutes E. August 1 - September 1989. 
North Project. 
N91-25563/8/GAR 160,062 PC A10/MF A03 
REPT-14 
Three Layer Vertical and Microbiological Processes Model 


891-220818/GAR 160,049 PC AOS/MF A01 
REPT-90-1 
Monitoring Sea Level R 
PB91-219311/GAR 
ap pk! 


160,063 PC A04/MF A01 


GPS: Satellite Orbits and Atmospheric E 

PB91 319329/GAR renee °C A06/MF A02 
Veterans Housing Loan Program Evalua’ 

PB91-219915/GAR 158,175 SBC A08/MF A02 


REPT-91-04 


CUT Implementation in PROLOG. 
PB91-218784/GAR 


REPT-91-05 
PROLOG Implementation of a Tabular Bottom-Up Recog- 


nizer. 
PB91-218792/GAR 158,582 PC A03/MF A01 
REPT-91-06 


PROMISE: A PROLOG Machine. 
PB91-218800/GAR 


REPT-91-08 
Zero Distribution of Orthogonal Polynomials in a Certain 
Discrete Sobolev . 
PB91-218818/GAR 159,338 PC A03/MF A01 
REPT-91-09 
Discretization of the enere gp ag Navier-Stokes Equa- 
Coo Using C it Velocity 


158,581 PC A03/MF A01 


158,583 PC A04/MF A01 





tions in General 


Components. 
PB91-218826/GAR 
REPT-91-12 


Multigrid Method for an Invariant Formulation of the — 
pressible Navier-Stokes Equations in General Coordina' 
PB91-218842/GAR 160,144 PC AOS/ME ‘A01 


REPT-91-15 
po Ps of a National ‘sage Software Develop- 


Program: The N s. 

PBot. 219345/GAR 158,071 PC A03/MF A01 
REPT-91-16 

Positive Solutions of Semili Elliptic 

PB91-218867/GAR ona PC A03/MF A01 
REPT-91-18 

Certainty Factor Model in LORE: Notes on the Implementa- 


tion. 

PB91-218883/GAR 158,584 PC A03/MF A01 
REPT-91B00084 

Annual Precise Time and Time Interval (PTT!) Applications 


and Planning Meeting (22nd) 
N91-25755/0/GAR 158,432 PC A99/MF A06 
REPT-91B00090-V-1 


SEAPAK User's Guide, Version 2.0. Volume 1: System De- 


N91-25683/4/GAR 160,093 PC A07/MF A02 
REPT-91B00090-V-2 
SEAPAK User’s Guide, Version 2.0. Volume 2: Descriptions 


of ‘ams. 

N91-2 /2/GAR 160,094 PC A20/MF A04 
REPT-91B00108 

—- of Water Vapor in Climate. A Strategic roy Plan 

for the Proposed Gewex Water Vapor Project (GVAP). 

N91-25556/2/GAR 158,026 PC A04/MF A01 
REPT-96 

Extension of Study on Fundamental ae of Reinforced 

Concrete Moment-Resisting Frame Structu 

PB91-224519/GAR 158, 167 PC A07/MF A02 
REPT-911-430-123 


160,143 PC A06/MF A02 





Waste Destruction by Plasma. 

N91-25842/6/GAR 

REPT-65328-637370 
Field Evaluation of Acoustical Performance of Parallel — 
way Noise Barriers along Route 99 in Sacramento, Cali 
nia. 


158,985 PC A02/MF A01 
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PB91-218412/GAR 
REPT-636972 


160,695 PC A08/MF A02 


Vehicle Crash Tests of a Movable Concret 
PB91-201418/GAR 160,678 PC AD: ‘A09/MF A03 
REPT-908055 
Freeway Fatal Accidents, 1987 
PB91-198762/GAR 
REPT-908074-30062 


Accidents Before and After the 65 MPH Speed Limit in 


California (Supple { 
PB91-198796/GAR 160,731 PC A03/MF A01 
RISO-R-581 


—- Analysis Department. Annual progress report 


DE91792965/GAR 158,747 PC A04/MF A01 
RL-TR-91-72 

Persistent Data/K: 

AD-A237 498/1/GAR 
RR-151 

Evaluation of a Culvert-End Safety Grate. 

PB91-198804/GAR 160,677 PC A03/MF A01 
RR-208 

pomege po of Construction Quality Criteria with Perform- 
ince of Asphaltic Concrete Pavements. 

PBO1.216886/GAR 158, 357 PC A05/MF A0O1 
RR-1225-2F 


Guidelines for Planning, Designing and Operating Bus-Re- 
‘eet Improvements. 


lated Street 
PB91- 198226/GAR 160,542 PC A04/MF A01 


ee 


" 160,730 PC A03/MF A01 


158,625 PC A04/MF A01 


a Secure Application Usi 
158,494 PCA 


Ten15. 
/MF AO1 


rial Implementation 
AD ALS? a1S/5/GAR 
WI-BS-R9034 


R 
Near-Perfect Matri 
N91-25718/8/GAR 

SAIC/FW-TP-210 
Observations on Cfd and Turbulence Model Validation/Cali- 

— for the Simulation of High-Speed Propulsive Flow- 


ids 
N91-25337/7/GAR 
(Order as N91-25336/9/GAR, PC A0e/MF "Mon 


159,332 PC A03/MF A01 


SAIC-90/1400-VOL-1 
Feasibility Somers of a Risk-Based ——- to Tech- 
nical Lyon Volume 1. Executive Summary. 
NUREG/CR-5742-V1/GAR 


SAIC-91/1 136/APPAT-143 
ae ag ot inch dynamics and transport studies. Final 
April 1990-June 1991. 
91014317/GAR 160,203 PC A08/MF A02 
SAND-87-2815 
User’s manual for SRS88: Site Ranking System for chemi- 
cal radioactive waste. 
DE91011765/GAR 158,963 PC A06/MF A02 
SAND-90-1987 
NEFTRAN-S: A network flow and contaminant transport 
= for statistical and deterministic simulations using per- 
sonal computers. 
DE91014927/GAR 
SAND-90-2112 


158,945 PC A14/MF A03 


Feasibility s @ 200 ampere battery. 
DE91014673/ 158, 710 PC A04/MF A01 
Ginaere 
Load-balancing and performance of a gridless particle sim- 
ulation on MIMD, SIMD, and vector enue 
DE91013758/GAR 160,354 PC A03/MF A01 
SAND-90-2961C 
Adhesion between CVD diamond films and a. 
DE91013757/GAR 159,212 PC A03/MF A01 
SAND-90-3125C 
Dihedral corner reflector model for full polarization calibra- 
tion of RCS ements. 
DE91013572/GAR 158,650 PC A03/MF A01 
SAND-90-3172C 
Performance of a polarization isolation enhancement 


method in the of errors. 
DE91013571/GAR 


158,649 PC A03/MF A01 
SAND-90-7037 


One-sun silicon solar cell r 

DE91014329/GAR 
SAND-91-0033C 

Whipple bumper shield tests at over 10 km/s. 

DE91014284/GAR 160,612 PC A03/MF A01 
SAND-91-0148C 

Studies of laser-driven flyer acceleration using optical fiber 


BES 1013503/GAR 160,317 PC A03/MF A01 
SAND-91-0306C 


ch. 
158,825 PC A05/MF A01 


Transfer of or | technology from Sandia to ind 
DE91014649/GAI : 157,759 PC A03/M * A01 


SAND-91-0318C 
Portable, Reconfigurable Line Sensor (PRLS) for rapid de- 
oo applications. ‘ : ‘ain 

91013577/GAR 159,818 PC A03/MF A01 

SAND-91-0350 
ZEPHYRSD: A finite diff 





1 v 


l for three- 
ip flow prob ; 





OR-74 VOL. 91, No. 21 


160,007 
PC A03/MF A01 


DE91014331/GAR 
SAND-91-0657 


160,137 PC A06/MF A02 


locity —— HVL. 


Sandia’s new hyperve' 
DE91014335/GAR 60,546 PC A03/MF A01 
SAND-91-0680C 

ee of damage surfaces and the plastic potential in a 


limes 

DE91013259/GAR 158,366 PC A03/MF A01 
SAND-91-1000C 

Measurements of photo-induced changes in conjugated 


DE91013262/GAR 158,325 PC A03/MF A01 
SAND-91-1061 


General implementation of thin-slot 
finite-difference time-domain code, TSA\ 
data file. 
DE91014336/GAR 
SAND-91-1113C 
Status of the GEC RF Reference Celi/laser diagnostics of 


plasma etching discharge: 
DE91014108/GAR 158,673 PC A03/MF A01 
SAND-91-1134C 


High gain GaAs photoconductive semiconductor switches 
for compact linear induction accelerators 
DE91013578/GAR 160,322 PC A03/MF A01 


SAND-91-1145C 
ALE shock calculations using a stabilized serendipity rezon- 


ng scheme. 
DE91013507/GAR 160,135 PC A03/MF A01 
SAND-91-1169C 


Elastic-plastic constitutive relations at | strain. 
DE91013195/GAR 160, 283° PC AD ‘A03/MF A01 


SAND-91-1171C 


Equivalence of simple models for radiation-induced im 
DE91013749/GAR 160,350 PC A03/M' AD 


SAND-91-1281C 


Environmental auditing. 
DE91014114/GAR 


SAND-91-1290C 


Requirements for a network storage service. 
DE91014106/GAR 159,967 PC A03/MF A01 


SAND-91-7078C 
pacman task and site-specific training for accelerator 


at Sandia National Laboratories. 
DE91014697/GAR 160, 463 PC A03/MF A01 
SBI-AD-E040-005 


AVHRR Data Set for the Arctic Leads ARI 
AD-A237 221/7/GAR 160,101 PC A04/MF A01 


SBI-AD-E040-015 


Numerical a Environmental Prediction. 
AD-A237 220/9 158,635 Not available NTIS 


SBI-AD-E040-032 
Summary Final Report for Task 2A, Task 3A and Task 3B 
— N00014-87-D-6028, Science Applications Interna- 
AD-A237 B87 1/ QAR 158,634 PC A02/MF A01 
SBI-AD-E040-043 
Acoustic Resonance Scattering by Submerged Elastic 


Shelis. 
AD-A237 583/0 160,124 Not available NTIS 
SBI-AD-E040-044 


CLIMATV: A Naval Climate Information S' 
AD-A237 586/3 158,012 


SBI-AD-E040-046 
Microbiologically Influenced Corrosion of Copper in a 


Marine Environement. 
AD-A237 580/6 159,268 Not available NTIS 
SBI-AD-E040-048 


E Detection Applied to Satellite esuey of the Oceans. 
ADA2O? 584/8 160,103 Not available NTIS 


SBI-AD-E040-051 
A High-Resolution Mesoscale Model for Coastal Atmos- 
ic Prediction. 
AD-A237 581/4 158,003 Not available NTIS 
SBI-AD-E040-052 
Tropical Cyclogenesis in the Eastern North Pacific from an 


African Wave. 

AD-A237 585/5 158,011 Not available NTIS 
primes mone 

Prototype Paes Tropical — Handbook (PATCH). 

AD-A237 582/; 58,010 Not available NTIS 
enesainan 

Algorithms for Converting Geodetic Earth Location to Satel- 

= on oe and Swath Pixel Coordinates for the DMSP Satel- 

stem 

ADRS? 589/7/GAR 160,544 PC A03/MF A01 
SBI-AD-E040-062 

} of Radar Backscatter on the Energetics of the 

it~ 


poy age 
-Sea Interface. 
AD-A237 | 818/0/GAR 158,005 PC A14/MF A03 
SBI-AD-E040-064 
Ocean Simulation Model for Internal Wave: 
AD-A237 587/1/GAR 160,058 


SBI-AD-F000-170 
Role of USAF Flight Surgeons During the Vietnam Conflict. 





ithms into the 
, based on a slot 


160,443 PC AO5/MF A01 


159,084 PC A03/MF A01 


ot ‘ovalabte NTIS 


Ss. 
PC A04/MF A01 


AD-A237 562/4/GAR 
SC-MAG-287 
Recent improvements in superconducting cable for acceler- 


ator dipole magnets. 
DE91013775/GAR 160,359 PC A03/MF A01 
SC-MAG-339 
Correction of magne’ 
centimeter bore 
DE91013747/GAR 


SCIENTIFIC-4 
Description of the Strategic High-Altitude Atmospheric Radi- 
ation SHARC). 
AD-A237 089/8/GAR 158,043 PC A07/MF A02 
SERI/TP-210-4319 
Novel ways of depositing ZnTe films by a solution growth 
technique. Annual subcontract report, 1 January 1990-1 
January 1991. 
DE91002189/GAR 159,210 PC A03/MF A01 
a east 1/90-A 


leachability in reversible Free-Choice System. 
FIByAS1-00083/GAR 159,348 PC E09 


SI/R-890224 


Sammenii ~~ av metoder for vurdering av tiltak mot mil- 
joerisiko. ksanalyse for indre Oslofjord. (Comparison 
of methods a evaluating measures against cosstal © water 
pollution. An analysis of measures for the inner Oslofiord). 

DE91793096/GAI 159,057 PC A05/MF A01 


“— 107-1 


Lette hydrokarboner. (Light ae 5) is). 
DE917 3095/GAR 158,781 PC A04/MF A01 


SLAC-PUB-5438 
Multibunch peed and spectrum control in the SLC High 


Ener 
De9{01960 9605/GAR 160,334 PC A03/MF A01 
SLAC-PUB-5439 


Alignment issues of the SLC linac accelerating structure. 
DE91014552/GAR 60,451 PC A03/MF A01 


SLAC-PUB-5440 


Characterization and monitoring of transverse beam tails. 
DE91014553/GAR 160,452 PC A03/MF A01 


SLAC-PUB-5461 


Pulse shape adjustment for the SLC dampi 
DE91014556/GAR 160,454 


SLAC-PUB-5482 


Channeli tals for positron productio' 
DE91013967/GAR 160,408 "pc A03/MF A01 


SLAC-PUB-5483 


Physical way of standardizing magnets. 
DE91013986/GAR - 60,409 PC A03/MF A01 


SLAC-PUB-5484 


Dispersion and betatron matching into the linac. 
DE91013989/GAR 160,410 PC A03/MF A01 


SLAC-PUB-5558 


a ne quantization of quantum chro 
DE91013991/GAR 160,412 


SLAC-PUB-5561 


ightness sources for colliders. 
Deeio1 990/GAR 160,411 PC A03/MF A01 


a cP 


of superconducting magnets for the SSC. 
DE9 014936/GAR 160,476 PC A03/MF A01 


SLAC-PUB-5579 


Differential luminosity under bonne, 
DE91014558/GAR 160,456 


SLAC-PUB-5581 
Effect of wakefields on first order transport in the SLC 


linac. 
DE91014557/GAR 160,455 PC A03/MF A01 
SLAC-PUB-5584 


Chromatic correction in the SLC bunch le compressors. 
DE91014555/GAR 160,453 A03/MF A01 


SLAC-TN-91-5 
Introduction to vectorization using the IBM 3090 VF and VS 


Fortran release 2. 
DE91014869/GAR 158,515 PC A05/MF A01 
SLAC-TN-91-7 


Using fullscreen CMS at CERN. 
DE91014935/GAR 


ype ners 10 


ecting the Ozone Shield: A ae Public Policy. 
AD "A237 640/8/GAR 58,834 PC A03/ MF A01 


SLCET-TR-91-15 
Measurement of Lithium Cycling Efficiency in Organic Elec- 
trolytes. 
AD A2a7 632/5/GAR 158,708 PC A03/MF A01 
SLCET-TR-91-17 
po ga Investigation of Deuterated Palladium Elec- 


AD-A237 571/5/GAR 58,277 PC A03/MF A01 
— Investigation of Deuterated Palladium Elec- 


ADYA237 634/1/GAR 158,281 PC A03/MF A01 


159,723 PC A03/MF A01 


inetization sextupole and deen 2 Bk ina5d 
dipole usi e@ superc 
” "0 bo949 PC A03/MF A01 


kickers. 
vt 3/MF A01 


namics. 
A04/MF A01 


PC A03/MF A01 


158,516 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY-514 


b—-_ of the Type Specimens of Stony Corals (Millepori- 
dae, Stylasteridae, Scleractinia) in the National Museum of 
Natural History, Smithsonian Institution. 

PB91-214817/GAR 160,039 PC A04/MF A01 


ar aspera CONTRIBUTIONS TO ZOOLOGY-519 
Catalog of Type Specimens of Recent Fishes in the Nation- 
al oll or Natural History, Smithsonian Institution, 2: 


Blennii 
PB91-214825/GAR 160,040 PC A03/MF A01 
SOL-91-3 


Primal-Dual Methods for Linear Pri 
AD-A237 418/9/GAR 198957 Be A03/MF A01 
SPANISH COLONIAL RESEARCH CENTER PUB SER-2 
poner Black Negra Espanol we of Anti-Hispanic Stereotypes 
Origenes de los Estereotipos 


PaO 2144457 GAR 158,065 PC A03/MF A01 


SPARTA-LTR91-009 


a of Optical Subapertures. 
AD-A237 759/6/GAR 


160,168 PC A04/MF A01 
SRI-MP-91-061 


Laser Probes of Natural Gas Ignition Chemistry. Annual 
Report, J: a 990. 
PB91-222125/GAR 158,786 PC A03/MF A01 
SSCL-296-REV 
_—— aperture and extraction studies for the SSC High 


Booster. Revision. 
Bee 13961/GAR 160,394 PC A03/MF A01 
SSCL-385 


lems for neeetae synchrotrons. 
De OTacoI GAR 60,417 PC A03/MF A01 
SSCL-397 
Overview of real-time kernels at the Superconducting Super 
lider Labora 7 ewe 
DE91013999/GAI 160,415 PC A03/MF A01 
SSCL-398 
Initial control he the H(sup (minus)) ion source at the Super- 
per Collider Laborat 


atory. 
Deo1o1sece Bar 160,374 PC A03/MF A01 
SSCL-407 


Switchable 10 Hz/1 Hz LEB magnet wy 

DE91014000/GAR ° 160.416 Vian A01 
SSCL-411 

Software ge linking PE2D and ANSYS for SSC 

Desto13 TGAR 160,398 PC A03/MF A01 
SSCL-418 

Medium E 

DE91013830. 
SSCL-420 

Impact of cross-sectional changes in the beam tube on 

beam dynamics. 

DE91013962/GAR 160,395 PC A03/MF A01 
SSCL-421 

Low momentum compaction lattice study for the SSC Low 

Bee £01013829/GAR 160,376 PC A03/MF A01 
SSCL-423 

Non similarity solution approximation to the thermal hydrau- 


lic nchback in lors. 
160,397 PC A03/MF A01 


Booster at the SSC Laboratory. 
AR 160,377 eae ‘A03/MF A01 


DE91013964/GAR 
SSCL-425 

conduction states and 

Mg a normal zone during a 


160,396 PC A03/MF A01 


One-dimensional time-i 
temperature distribution 
— 
E91013963/GAR 
SSCL-430 


ign of beam the SSC. 
DE91013831/GAR 160,378 PC A03/MF A01 
SSCL-431 
Overview of the Superconducting Super Collider rf 
DE91013828/GAR 160,375 PC A03/ 
SSCL-437 


a simulations in s di 
91013960/GAR se PO AOS/ MF A01 
SSCL-438 


Mechanical design and ee eo a cross-section of 


the SSC collider dipole magne’ 
DE91013870/GAR 160,388 PC A03/MF A01 


SSCL-454 


Fi ‘0% 


SSC Collider correction system. 

DE91013966/GAR 
SSCL-459 

ications of ZMAP to the SSC. 

DE91014883/GAR 160,474 
SSCL-486 

Using the top quark for testing Standard Model polarization 

and OP predictions. ae 

DE91014926/GAR 160,475 PC A04/MF A01 
SSD-TR-90-49 

a = be = (Denotational Semantics Transla- 

ADAZS? 7 144/1/GAR 158,486 PC A03/MF A01 
SSI-TR-176 


of the Strategic High-Altitude Atmospheric Radi- 
(SHARC). satin 


160,399 PC A03/MF A01 


PC A03/MF A01 


ation 


AD-A237 089/8/GAR 
SSS-IR-88-9216 
Current Collection by a High-Voltage Sphere from a Cold 


Magnetop 

AD-A237 672/1/GAR 160,193 PC A03/MF A01 
STF10-A90007 

Esti of the Ri Levels in an Image. 

PB91 eSSeTIGAR 159,417 PC E0S/MF E05 
STF10-A90008 

‘ovement of Images by Usi tistical Methods. 

PBOT -225975/GAR - e777, PC E06/MF E06 
STF11-A89049 

Industrial Mathematics: Multiphase F' 

PB91-225482/GAR +60, 14 149 PC E06/MF E06 
STF11-A90038 


158,043 PC A07/MF A02 


Flash ing. 

PB91-225490/GAR 

STF11-A91011 
PROSIM Report: Detailed Description of PROSIM. Version 


8, October 1990 
PB91-225433/GAR 158,148 PC E09/MF E09 
STF11-A91012 


PROSIM ee Getting Started with PROSIM. Ver- 
sion 8, October 1 
158,147 PC E06/MF E06 


158,149 PC E05/MF E05 


PB91-225391/GAR 4 
STF25-A91006 
Production of Soot and Toxic Gases in Enclosed Hydrocar- 


bon Pool Fires. 

PB91-225383/GAR 160,108 PC E06/MF E06 
STF-48A90013 

Plan for oye oo 1990 for ROV90). 

DE91793091/ 160,075 PC A03/MF A01 
sioner 

3D Turbulent ones Simulation in Hydraulic 

PB91-225409/GAR 160,148 
STF67-A91006 


pn Space Model Formulation of Turbine Regulation Sys- 
ems. 

PB91-225417/GAR 158,722 PC E05/MF E05 
STF71-A90023 

Reassessment of Structures: Report 0.2: Fundamental Con- 

siderations. 


PB91-225425/GAR 160,109 PC E05/MF E05 
partie 


0 E08 / MF E05 


Optical Scintillation to Measure Snow 
PBS -225714/GAR 158,042 PC AOa ME I A01 
SV-UE-91-2 
Underhaalisfilosofier. (Maintenance re 
DE91793191/GAR 158, 
SV-UE-91-5 
F och U-inventering. System- och drifsaekerhetsteknik. (R 


and D survey, systems and reli 
DE9179319. /GAR 158,724 PC A04/MF A01 
SV-UE-91-7 
—— inom EO fee (State of 
on invectag in power electr 
be91793 193 GAR 158, 680 PC ‘A03/ MF aot 
SV-UE-91-8 


Utredning av tekniklaeget inom omraadet kraftkablar. (State 
P cables). 


ol art. Power 
DE91793194/GAR 158,725 PC A03/MF A01 
SV-UE-91-11 


Utredning av Le pe inom omraadet krafttransforma- 
torer. a of the technical position in the area 


Power transformers) 
DE91793196/GAR 158,727 PC A03/MF A01 
SV-UE-91-12 

ee nen inom omraadet el ——— 
in power systems developed in the artificial 


(Applications 
telligence (Al fila). 
158,726 PC A03/MF A01 


ies). 
PC A03/MF A01 


( 
DE91793195/GAR 

SV-UG-91-14 
Soa a summary report of the deep gas drilling project in 


— structure. 
DE91 S3198 GAI " 159,890 PC A13/MF A03 
pap ist 

rep ge tA Ce. oe ‘gy analysis 


aire ition combined ant). 
Destress '7/GAI 158,721 A05/MF A01 
a on 


Advanced re ne Multichip 


Silico 
Module (cM) Foundry Study. V 
AD-A237 412/2/GAR $58,687 PC A11/MF A03 


SWRI-1613 
Advanced Gas — Mover Concepts. Final Report, March 


1987-August 19: ; 
PB91-2 1/GAR 158,397 PC A06/MF A02 
TACOM-TR-13525 
ign, D 
Roa Is. 
AD-A237 611/9/GAR 


TAE-TM-P-1204 


and Fabrication of M1A1 Composite 


160,120 PC A04/MF A01 





TIB/A91-00945/GAR 


einem Mikrocomputer. secon ELDAR for tetatetea 
ee cans fttstca cal 
culations of — the help of a 


computer. Final 
TIB/A91-00923/GAR 158,314 PC E14 





values and stiffnesses for pr : 
romengine beams od onan 
TIB/A91-00924/GAR 158,154 PC E09 
TIB/A91-00925/GAR 

—_ developments in the theory and application of Dirichiet 

forms. 

TIB/A91-00925/GAR 159,345 PC E09 
TIB/A91-00926/GAR 

Erweiterung der Modeliserie C. (Extension of model series 


Flsvaos -00926/GAR 160,077 PC E09 


microstrip-antennas 
TIB/A91-00927/GAR 
TIB/A91-00928/GAR 


Rosswiese der Treibacher Werke AG. (Assess- 

par of the tisk caused by an industrial 
waste disposal of the Treibacher Chemische Werke AG). 

TIB/A91-00928/GAR 159,047 PC E09 


TIB/A91-00929/GAR 
Physikalische und technische Grundlagen zur Mikrowellen- 
—s eines popes Abschlussbericht. (Basic re- 
search on physical and technical aspects of high frequency 
excitation of excimer lasers. Final report). 
TIB/A91-00929/GAR 


TIB/A91-00930/GAR 


Reactive i control in deductive databases. 
TIB/A91-00930/ 158,607 PC E09 
TIB/A91-00931/GAR 
Bau eines nape on Se Se lultiplizierer. 
(Construction of a fast signal processor without ule) 
{avast -00931/ GAR 158,701 Eo9 


TIB/A91-00932/GAR 
Smooth factorization of matrix valued functions and their 


derivatives. 
TIB/A91-00932/GAR 159,347 PC E09 
TIB/A91-00933/GAR 


Reachability in reversible Free-Choice System 
TIB/A91 /GAR 159,348 PC E09 


TIB/A91-00934/GAR 
—— modelling and hardware support of garbage 
TIB/A91-00934/GAR 159,048 PC E17 
TIB/A91-00935/GAR 


Faces of submodular functions and related topics. 
TIB/A91-00935/GAR 159,349 PC E09 


TIB/A91-00936/GAR 


Computational complexity of Seidel’s switching. 
TIB/A91-00936/GAR 159,350 PC E09 


TIB/A91-00937/GAR 


G pre-processing algorithm for setup optimiza’ 
TIB/A! Poober GAR” 159,351 


TIB/A91-00938/GAR 
New properties of perfectly orderable graphs and strongly 


Ti/ A91-00938/GAR 159,352 PC E09 


TiB/A91-00939/GAR 
We semirecursive sets and R.E. oz * 
TIB/A91-00939/GAR 159,353 PC E09 
TIB/A91-00940/GAR 
Cues bichromatic evolutionary trees. 
TIB/A91-00940/GAR 
TIB/A91-00941/GAR 


"OG E09 


159,354 PC E09 


Computational study of the job-shop 
TIB/A91-00941/GAR 159, 


TIB/A91-00942/GAR 
Colouring and knot a 
TiB/A91-00942/GA 
TIB/A91-00943/GAR 
Optische a ingen extrem grosser Dynamik zur 


higkeit von Einmodenfaser- 
steckern. (Optical far-field 


to gate the rough 
single-mode fiber connectors) 
TIB/A91-00943/GAR 


TIB/A91-00944/GAR 
Bestimmung und p hig men der Mancouterteatignen von 
Schiffen unter dem m Aspekt der 


i ars 


PC E09 


159,356 PC E09 




















Application of SiBYI2 to the AGARD WG18 Comp 
Cases. 


Test 
AD-A237 559/0/GAR 159,190 PC A03/MF A01 
TIB/A91-00923/GAR 
Die Methodenbank des wissensbasierten Systems ELDAR 
zur (statistischen) Analyse von Elektrolytioesungen auf 


vessels under the aapect 
TIB/A91-00944/GA 
TIB/A91-00945/GAR 


Staggered entry and unemployment durations: An applica- 
tion to German data. 


November 1, 1991 


A 
of collision prevention). 
160,078 PCE14 


OR-75 
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TIB/A91-00945/GAR 
TIB/A91-00946/GAR 

Massnahmenreagibler Modal-Split fuer den staedtischen 

Personenverkehr. Theoretische und praktische 

———-_ (Measure-responsive modal split for — traf- 

Theoretical fundamentals and practical 

Ti8/AS1 -00846/ GAR 160,743 arts E14 

TIB/A91-00950/GAR 


ee ee ee eee FIN und Al 
ate eS A 


(Preciptiaton, investigation f mechanical properties and 
application-related testing of TIN and Al sub 2 O sub 3 
coatings, manufactured in accordance 
with the cathode sputtering method). 
TIBVADT ODSS0/GAR 159,216 PC E14 
pt agence 


158,128 PC E09 








Mohri 





fuer orbitale Sys- 

temayrar 1. Methodik, Dyram Sere. Informa- 

tik. Vorlaeufiger Endberiont (National system pro- 

pape for orbital system diagnostics. PL. 1. Mi , dynam- 

informatics. Preliminary final report). 
TIB/AS1-00985/GAR 160,640 PCE14 
TIB/A91-00953/GAR 
Nationales Mehrk tol > fuer orbitale S 
‘ogrammatik. a 
Endberiont, (National anit racuiger 
2, chapter 7. inane tee. Pre- 


160,641 PC EOS 





liminary fe 
TIB/A91-00953/GAR 
TIB/A91-00968/GAR 
Radiochemische Untersuchui protonen- und al -indu- 
zierter Spailations- und Fi om ent Hilfe 
der Gamma- und - hi _ wp ie. (Ra- 
diochemical study proton- Seieowe aon 
and fragmentation a en oF em men ane 
accelerator mass- 
TIB/A91-00968/GAR 160,506 PC E14 
TIB/A91-00969/GAR 
Beschreibung von (126) Xe, (128) Xe und (190) Os im 
Rahmen der Proton-Neutron-Version des Interai yong 


peng a (Description of (126) Xe, (128) Xe, and (190) Os in 
the framework of the proton-neutron version of the interact- 








1 /A91-00969/GAR 
TIB/A91-00970/GAR 


Pr tee es sb als —- Theorie von vektoriellen 


Spi 
= ‘ang-Mils dynamics as effective theory of vectori- 


160,507 PC EOS 


al spinor-isospinor bound states in a preon field model). 
TIB/A91-00970/GAR 160,508 PC E14 


TIB/A91-00971/GAR 
pacer ge Streuung oberhalb der Pionproduk- 
tionsschwelle. 


ing pion pro- 
. Test of a force model for the pi NN 


system), 
B/A91-00971/GAR 160,509 PC.Gse 
TIB/A91-00972/GAR 
El Reaktionen des Deuterons bei mitt- 
a E oo reactions of the deuteron 
TiB/A91-00972/ Ga 160,510 PC E14 
TIB/A91-00973/GAR 
Untersuchung der Struktur — ope Zustaende 
endiches Kerne. (Study of 9 ly low 
ites of finite nuclei). 
TIB/A01-00973/GAR 
TIB/A91-00974/GAR 
Experimente zum Einf 
im ee oe 35 ne = on the 
Capture of polarized neutrons in (1 in energy rai 
of 20-35 MeV). ™ ee 
TIB/A91-00974/GAR 160,512 PC E09 
TIB/A91-00980/GAR 
Messung des Realteils der i i erts- 


isospingeraden Vorwai 
pn oh A Dh 
(Measurement of the real part of the isospin-even forward 


of 
a oe scattering at 33 and 45 
TIB/A91-00980/GAR 160,513 PC E09 
TIB/A91-00981/GAR 





160,511 PC E14 


polarisierter Neutronen in (12) C 


Kernspektroskopische Untersuchungen an (168) Er, (196) 
Au und (198) Au. (Nuclear spectroscopic studies on (168) 
Er, (196) Au, and (198) Au). 

TIB/A91-00981/GAR 160,514 PC E17 

TIB/A91-00984/GAR 
Waldschaeden 1985-1989. (R and D report 
forest die-back’ 1985-1989). 
TiSyADT OUGS4/Gan 158,902 
TIB/A91-00985/GAR 
Wartung von Anlagen zur Versorgung mit Wasser, Gas, 
Elektriztact und Waerme in Wohr : eeuden - unter beson- 
derer Of instalation fer the of > age (Mainte- 
nance of installations for supply of water, electrici- 
ty and heat in i Pp Teor 


Tip/Xo1-0965/6) AR 158,152 PC E09 
TIB/A91-00986/GAR 


Risswachstum warmfester Werkstoffe unter ueberelas- 
tischer g bei Temperatur. (Crack 


PC E14 








OR-76 VOL. 91, No. 21 


era in ee ae op vt resistant materials under condi- 
of superelastic deformation at increased temperature). 
T18/A01-00986/GAR 


159,259 PC E14 
TIB/A91-00087/GAR 





Salzgesteine. 
Abschlussbericht. Hr el Sunoke behaviour of salt 


rock. Final report). 

TIB/A91-00987/GAR 159,993 PC E14 
TIB/A91-00988/GAR 

en von Saiz bei kurzzeitigen Wechselbelastun- 

) Analyse untertaegiger Hohiraeume). 

eebertone, Teilprojekt ll. (Material behaviour of rock 

salt under short-time dynamic loads (seismic analysis of un- 

derground cavities). Final report. Part project Il). 

TIB/A91-00988/GAR 159,994 PCE14 
TIB/A91-00989/GAR 

Systemanalyse zu sicherheitstechnischen Aspekten von ra- 

dioaktiven Abfaellen im tiefsten Meeresboden. Abschiuss- 

ar a en Rng analysis for uisposal of radioactive 

in deep sea bottom. Final report). 

TiB/A91-00880/GAR 159,995 PC E17 
TIB/A91-00991/GAR 

Die Leistungsfaehigkeit der me engage os in der 

zerstoerungsfreien Werkstoffpruefung. hiussbericht. 

ppd : aeee radiography in nondestructive materi- 


als ~~ report) 
TIB/AST 991/GAR 159,146 PC E17 
TIB/A91-00992/GAR 


Acsbrot chemischer Mechanismen in einem Eulerschen 
pe ge sre — of chemical mechanisms 


Eulerian 
TIB/A91-00992/ AR 158,903 PC E14 
TIB/A91-00993/GAR 
Einfluss der Walderkrankungen auf Struktur und Wuchsleis- 
tung von Waldbestaenden. Abschlussbericht. (Influence of 
forest decline on structure and growth of forest stands. 


Final report). 

TIB/A91-00993/GAR 159,842 PC E09 
TIB/A91-00994/GAR 

Untersuchung ueber Leistung und Grenzen der Elementan- 

alytik mit protoneninduzierter Roentgenemission. (Investiga- 

tions of the performance and limits of the elementary analy- 

sis with proton-induced X-ray emission). 

TIB/A91-00994/GAR 160,515 PC E14 
TIB/A91-00995/GAR 

Beeinflussung der Rissausbreitung durch Werkstoffschaedi- 

ung. (Crack propagation as d by ials de- 


ects). 
TIB/A91-00995/GAR 
TIB/A91-00996/GAR 


pemee a zum Mechanismus der Kohlendioxidverga- 
sung von Kohlenstoff mit Hilfe der temperaturprogrammier- 
ten Desorption von Oberflaechenkomplexen. ee on 
the mechanism of the carbon dioxide gasification of carbon 
— the aid of temperature controlled desorption of surface 


mplexes). 

$1B/A91-00996/GAR 158,315 PC E09 
TIB/A91-00997/GAR 

Entwicklung und Aufbau einer Pressisione Geedicitemes- 

sanlage zur Bestimmung der ther 

sen von reinen Gasen und Gasgemischen. (Development 

and construction of a precision gas densimeter for determi- 

nation of the thermal state variables of pure gases and gas 

mixtures). 

TIB/A91-00997/GAR 158,316 PC E14 
TIB/A91-00998/GAR 

Simultane Strukturverfeinerung von Neutronen-, a. 

und Synchre 1-Pulh gen auf 

keramische ae, f (Simultaneous structural enhance- 

ment of powder diffraction spectra obtained by X-ray, neu- 

= and SyarewOn 4 diffraction studies. Applications to ce- 


ramic superconductors) 
TIB/A91-00998/GAR 160,279 PC E14 
TIB/A91-01000/GAR 
FET. -Gassensoren mit + lysil hichten und auf 
stisch rey hlussbericht. (FET gas 
sensors with heter ay ‘ime and on a heterogene- 


ous catalytic basis. Final report). 
TIB/A91-01000/GAR 158,214 PC E09 


TERVABT-O10OTIGAR 


Unt Abh 





160,287 PC E14 

















So Sne der 
Schammfautng von der Durchmischung im Faulbehaelter. 
'wischenbericht. of the d e of sludge di- 
ae efficiency on the mixing process in the digestion 
tank. Interim report). 
TIB/A91-01001/GAR 159,076 PCE14 
TIB/A91-01002/GAR 
Untersuchungen ueber das Auftreten von Nitro-PAH bei der 
Verbrennung fossiler Brennstoffe. Abschlussbericht. (Re- 
search into the occurrence of nitro-PAH in the combustion 
of fossil fuels. Final report). 
TIB/A91-01002/GAR 158,904 PC E09 
TIB/A91-01003/GAR 
Entwicklung eines igen anaeroben Verfahrens zur 
Aufarbeitung von Prozessabwaessern aus der Lebensmittel- 
produktion. Abschiussbericht. (Development of a novel an- 
act wed oa jue for treatment of process effluents from 
facturing. Final report). 
TIBVA01-01003/GAR 159,077 PCE14 
TIB/A91-01004/GAR 
Entstehung we .chemische Natur von Koksablagerungen 
ffreaktionen an sauren mon- 








i typi Koh 


ofunktionellen Zeolithkatalysatoren. (Formation and chemi- 

cal “oy of coke depositions in typical hydrocarbon reac- 

tions in acidic monofunctional zeolite catalysts). 

TIB/A91-01004/GAR 158,237 PC E09 
TIB/A91-01006/GAR 

Versuche zum Abbau eines Steinkohlenextraktes und eines 
ides sowie ‘0. (Studies on 
bindungen mittels ny -Villiger-Umlagerung. (Studies on 
the mposition of} myo one chante « coal extract resi- 
oo < and of model phan te oy Baeyer-Villiger transfor- 


TIB/A91-01006/GAR 158,787 PC E14 
TIB/A91-01007/GAR 


Entwicklung eines UV-I k hen Nach 

verfahrens a OH-Radikale = ellen opische Unter- 
suchungen an Spurengasen unter Repoaphasteshen Be- 
dingungen. (Development of a a laser spectroscopic de- 
tection method for OH fadicals and spectroscopic studies 


of trace gases under 
TIB/A91-01007/GAR 158,215 PC E14 
TIB/B91-00947/GAR 


pes come experiment NAVEX on Spacelab mission D1. 


Final report. 
TIB/B91-00947/GAR 160,610 PCE14 
TIB/B91-00948/GAR 


Ps hafen- und Luft - ~ = dell abi o = 
. Funktionen, Bolspicle ui fal — 
pon Ban simulation model SIMMOD of the ne FAA. ‘eatures, 


examples and e: nces). 
TIB/B91-00948/GAR 160,656 PC E09 
TIB/B91-00949/GAR 


Comparison of the ICAO —, Py chapter 10 and chap- 

ter 6 noise certification pri es on the basis of flight 

noise measurements of ten ‘ight propeller-driven aero- 

planes’. 

TIB/B91-00949/GAR 157,823 PC E09 
TIB/B91-00951/GAR 


Messerschmitt- Boelkow-Blohm - eine nt Soehow Bo 
=. Firmengeschichte der M 











Pp 











Blohm - a p biogra- 
ae cntne Mnaih Bem 


158,198 MF E07 





phy. Company history o 


TIB/B91-00951/GAR 
TIB/B91-00954/GAR 
LUNAR SPACEPORT - become 5 mnet auf dem Mond. 
— pr ti spaceport at the moon). 
TIB/B91-00954/GAR 160,601 PC E09 
TIB/B91-00955/GAR 
Parametrische Bewertung der Auswahikriterien von Raum- 
je ne app om ( — a of the selec- 
tion criteria of space transportation systems 
TIB/B91-00955/GAR 160,611 PC E14 
TIB/B91-00956/GAR 


cya ae von unterschiedlichen Sequencing-Strategien 

one ie Kapazitaet von beng ncn jpn ~{ different se- 
ing strategies on capacity of airports) 

Is/89 100956 GAR 160,657 PC EOS 


TIB/B91-00957/GAR 
payee of a cylindrical liquid column under the influence 


leady axial on field. 
FisvBi81-00867/GAR 160,150 PC E09 


TIB/B91-00958/GAR 


Response of a awe liquid column to pitch excitation. 
TIB/B91-00958/GAR 160,151 PC E09 


TIB/B91-00959/GAR 
Response of an annular cylindrical liquid column to various 


axial excitations in zero-gravity. 
TIB/B91-00959/GAR 160,152 PC E09 


TIB/B91-00960/GAR 
Vibrational behavior of a viscous cylindrical liquid layer with 


a free liquid surface. 
TIB/B91-00960/GAR 160,153 PC E09 


TIB/B91-00961/GAR 
pea frequencies of a spinning amphora-type liquid 


columi 
T1B/B91-00961/GAR 160,154 PC E09 
pre ecce > mire 
nse of a viscous liquid layer around a center-core to 


a excitation in zero-gravity. 
TIB/B91-00962/GAR 160,155 PC E09 


TIB/B91-00963/GAR 


Axial response of an ictal liquid column. 
TIB/B91-00963/GAR 160,156 PC E09 


bap ase an gy 


Viscous 
TIB/B91 30064/GAR 


TIB/ eve gl 


160,157 PC E09 





U i t Chro- 
mondechihten (Study of = pressure = sprayed 


chromi 
$157801-00965/GAR 160,280 PC E14 
TIB/B91-00966/GAR 
Untersuchung tiefinelastischer Kernreaktionen mit dem Kris- 
tallkugel-Spe! ——, (Study of deep-inelastic nuclear re- 
actions with the Ci Ball spectrometer). 
TIB/B91-00966/GAR 160,516 PC E14 
TIB/B91-00967/GAR 
Universitaet Essen, Sone 0218 - Ver- 
fahrensgrundlagen der Kohleumwandiung. Arbeits- und Er- 
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gebnisbericht 1986-1988. (Essen University, Re- 
search Area 0218 - Basic Processes in Coal ion. 
Report on activities in 1986-1988). 
TIB/B91-00967/GAR 
TIB/B91-00975/GAR 
Umweltwirkungsanalyse von Energiesystemen: Gesamt- 
Emissions-Modell integer a. (GEMIS). — 
icht. (Environmental 
Total emission model of integrated af. (GEMIS). Final 


report). 
TIB/B91-00975/GAR 158,905 PC E19 
TIB/B91-00976/GAR 
Berichte ueber vom Bundesminister fuer eget 5 und 
echnologie gefoerderte Forschungsvorhaben auf dem 
jeaktorsicherheit. ‘eitraum: : Januar - 


T 
Gebiet der R 
pS Juni lave (Reports on research programs 
reactor ety sponsored bythe Federal Min Ministry for Re- 
pune A aan echnology. Reported period: January 1 to 
TIB/B91-00976/GAR 160,018 PC E19 
pps sty ny 
Untersuchu 
lochzus' 
tation and the 
3) 2) orrvean 
TIB/B91-00978/GAR 
Einfluss der Struktur des Strahirandes auf die thermische 
pete ie in Freistrahidiffusionsflam 


‘nitrogen oxide formation in free gas-jet 


mes. Final report). 
TIB/B91-00978/GAR 158,378 PCE14 
TIB/B91-00979/GAR 


158,788 PC E17 


a. ng und des Zerfalls von Proton- 
= oly el and (63) Co. (Study of the exci- 
of proton-hole states in (63) Cu and 


160,517 PC E14 





Collected reprints 1988. 
TIB/B91-00979/GAR 
TIB/B91-00982/GAR 
Untersuchung des atmosphaerischen Kreislaufes biogener 
Schwefelverbindungen = ihrer Reaktionen. (Studies on 
the pA cary cycle of biogenic sulfur compounds and 


TIB/B01-0008/GAR 158,906 PC E09 
TIB/B91-00983/GAR 


159,078 PC E20 


ade ng obec und 10CrMo9 10 
hung. (Creep be- 
lo and 1 i0CrMoo 10 
159,292 PCE14 
TIB/B91-00990/GAR 
Reexamination of the abrasion-ablation model for the de- 


scription of the nuclear fragmentation reaction. 
TIB/B91-00990/GAR 160,518 PC E09 


TIB/B91-00999/GAR 


Analytik eines Gasoels unter besonderer Beruecksichtigu: ung 
parler to lischen Aromaten. (Analytics of a gas oil 


18/891 Pee oar 
TIB/B91-01005/GAR 
Ueber Bor-organische eng zur Verwendung in der 
Pompom pen Hg (On organic boron compounds 
in the neutron capture therapy). 
TiB/BO1-01003/GAR 159,418 PC E14 
TIB/B91-01008/GAR 
Th lumii D 


luminescence 
1B/B91-01008/GAR 
TIB/B91-01009/GAR 


Abschaetzung mittlerer Kaminueberhoehu: 
— (Assessmen 


ces). 
T18/B91-01009/GAR 
TIB/B91-01010/GAR 
Detektorentwicklung und ros apron an COSY. (Detector 


development and experiments on 4 
TIB/B91-01010/GA 160,519 PC E19 
TIB/B91-01011/GAR 


12 MN-Schnelt: i hi Phase ll). Schnelizer- 
h ‘res h as MN-tensile = ma- 
ine (phase Ill). Tensile tests pipe specimens) 
FipyBsT-o1011/GAR 160,019 PC E19 
TIB/B91-01012/GAR 


Aenderung der Bodenvegetation in Waldbestaenden als 
Folge einer kuenstlichen ing. 7 a 6 des 

Luzulo-Abietetum und Galio-Abietetum im Oberen Bi 
sandstein des Nordschwarzwaldes. (Alteration of the 
Pay 7 cover of forests due to fertilizers. Spruce-forests of 
Luzulo-Abietetum and the Galio-Abietetum in the upper 

of the Northern Black Forest). 
159,843 PC E17 


cyclic aromatics). 
158,216 MF E07 





alten eeeteeiaen 


ceing ‘of old copper 
159,820 PC E14 


jungen fuer kalte 
tt of mean stack rises for cold 


158,954 PC E09 








ted sandstone 
TiB/BorO1O1a/GAR 
TIB/B91-01013/GAR 
Entwicklu 9 Bau und Erprobung eines fortgeschrittenen 
D ~ fuer emne Lokomotive mit GTO- 
Wechselrichtern und neuen nD 


ahi 
‘anrmo- 


toren. Schlussbericht. pre Heenan construction and test- 
ing of an advanced three-phase propulsion system for a lo- 
comotive with GTO inverted rectifiers and new three-phase 
— ‘onous travelling motors. Final report). 
/B91-01013/GAR 160,671 PC E14 
TIB/B91-01014/GAR 
h in rotierenden Scheiben. Absch- 
lussbercht (Crack-arrest tests with rotating disks. Final 
report 











TIB/B91-01014/GAR 

ba Atco. 
KFA Institute of Nuclear Physics. Annual report 198! 

TIB/BO1-01016/GAR 160,520 eC E17 
TIB/B91-01016/GAR 

a und Methoden zur Optimierung der supra- 

leitenden und mechanischen Eigenschaften von Chevrel- 

phasendraehten. (Preparation methods and parameters for 

the optimization of superconducting and mechanical proper- 

ties of Chevrel phase wires). 

TIB/B91-01016/GAR 159,236 PC E14 


TIB/B91-01017/GAR 
Soe Sees or eenenusing On cabeny eoteten ot hyper- 


bolic conservation laws and applications 
TIB/B91-01017/GAR 160,158 PC E09 


TIB/B91-01018/GAR 


pe der Lanthanide unter 1g- und mue 
ee “ lussbericht. (Monotectic lanthanide sys- 
TIB/B91-01018/GAR 


and mue g conditions. Final report). 
aeons 


159,294 PC E09 
Entwicklui le fuer die Vorwaerts-Drift- 
mern 2 ZEUS Det (Development of the first 
— stage for the forwed ‘drift chambers of the ZEUS 
lector). 
TIB/B91-01019/GAR 159,968 PC E09 
TIB/B91-01020/GAR 


Observation of the decay tau -> rho pi pi nue 
TIB/B91-01020/GAR 


TIB/B91-01021/GAR 


Polarization effects in heavy Lambda decays. 
TIB/B91-01021/GAR 160,522 PC E09 


TIB/B91-01022/GAR 
RET AAI? APRN ENS CED eae 
TIB/B91-01022/GAR 160,523 PC E09 
TIB/B91-01023/GAR 
Length of calorimeters and effect of absorbers in front of 
calorimeters. 


TIB/B91-01023/GAR 160,524 PC EOS 
TIB/B91-01024/GAR 
om paeeens from charm and bottom production at 
P/L 


TIB/B91-01024/GAR 160,525 PC EOS 
TIB/B91-01025/GAR 


eon quark physics in ep collisions at LEP+ LHC. 
TIB/B91-01025/GAR 160,526 PC EOS 
TIB/B91-01026/GAR 
oO ame sub s (2) ) corrections to high-q sub T polarized 
ny dee production at hadron colliders. 
B1891-01026/GAR 160,527 PC E09 


TIB/B91-01027/GAR 


Small-x physics at LEP/LHC. 
TIB/B91-01027/GAR 


TIB/B91-01028/GAR 
fem me temperatures in (40) Ar+ (197) Au reactions in 


mentation regime. 
160,529 PC E09 


159,293 PC E14 


160, or °C ‘E09 


160,528 PC E09 


TIB/| 116/891-0102 /GAR 
TIB/B91-01029/GAR 


Statistische Ueber! zur Bil g in einem Tri- 
tiumlabor: Transfers vom Lager zum Experiment und zur- 
ueck ueber die oe A cage considerations related 
b the accounta im laboratory: Transfers from 

—- experiment f and Deck via the ary unit). 
Tips 1-01029/GAR 


159,962 PC E09 
TIB/B91-01030/GAR 
Verfahren zur > Mg a in 
den 
ferbeitung. (Method for continuous Gd-determination in the 
HNO sub 3 -process streams of the nuclear fuel reprocess- 
Tib7891-01090/GAR 159,965 PCE14 
TIB/B91-01031/GAR 


Einfluss von Magnetfeldern auf das a 
eines Uran-Szintillator-Kalorimeters. (| netic 
fiel viour of an pa Hate llator- 


160,530 PC E09 








calorimeter). 

TIB/B91-01031/GAR 
TIB/B91-01032/GAR 

Investigation of vapor explosions with alumina droplets in 


sodium. 

TIB/B91-01032/GAR 160,020 PCE14 
TIB/B91-01033/GAR 

Untersuchungen zur Konditionierung von Synthesegasen 

ueber die Bildung von Gashydraten. (Research into the 

poy ‘7 synthesis gases through the formation of 

es 

$18/801.01063/GAR 158,789 PC E17 

TIB/B91-01034/GAR 


pacses val light transitions in the heavy quark limit and the 
tion of vertical stroke V sub ub — stroke . 
118/891.01034/GAR 60,531 PC EOS 


TIB/B91-01035/GAR 
Profile of the final states in B-> X subs + gamma and - 
estimate of the branching ratio BR(B-> K 1 ie + ye 
TIB/B91-01035/GAR PC E09 
TIB/B91-01036/GAR 
Positron recycling in high-energy linear colliders. 


TR-6 


TIB/B91-01036/GAR 
TIB/B91-01037/GAR 


beta (+ ) bo gemen op von neutronenarmen 
Kernen in der Naehe von (100) Sn und (146) Gd. ( beta (+ 
) end-point measurements jent nuclei in the 


neighbourhood of (100) Sn and (146) Gd). 
TIB/B91 10ST GAR 


TIB/B91-01038/GAR 


160,533 PC E09 


160,534 PCE14 


TIB/B91-01038/GAR 
TIB/B91-01039/GAR 
Kristallstruktur von USe sub 2 , UTe sub 2 , ThOTe und Er 
sub 2 Se sub 3 - ein Beitrag i i! Selten- 
OO ot ee structures of USe 
sub 2 , UTe sub 2, ThOTe, and Er sub 2 Se sub 3 - a con- 
tribution to the crystal chemistry of rare earth and actinide 


158,907 PC E14 


TIB/B91-01039/GAR 
TIB/B91-01040/GAR 
= Berechnung der mechanischen Vi im ——- 
eines ( me- 
ceceal pusnemane'ts St aits hanes at GTO ee 
actor). 
TIB/B91-01040/GAR 160,021 PCE14 
TIB/B91-01041/GAR 


160,281 PCEI7 








on oan op 


layers to be used i 
TIB/B91-01041/GAR 
TIB/B91-01042/GAR 
ers and analysis of the reaction gamma gamma - 
Fig/Bo1-01042/GAR 160,595 PC E08 
TIB/B91-01043/GAR 


Gravitational effects of light scalar particles. 
TIB/B91-01043/GAR 160,536 PC E09 
TIB/B91-01044/GAR 


ee a ene ne 

von fi Kohlenmon- 
oxid in Baden Wuerttomberg. (romped astaenn and o> 
tial distribution o' 


of volatile oranic 
and carbon enmnapatie in the ‘state of Baden-Wuertt lemberg). 
TIB/B91-01044/GAR 158,908 PCE14 
TIB/B91-01045/GAR 


Bestimmung toxischer organischer Bestandteile in radioakti- 
= Abfaellen. — of toxic organic constituents 

in radioactive waste). 
TIB/B91-01045/GAR 


TIB/B91-01046/GAR 
Bewegui und Stabilitaetsanalyse ei 
i mit FE-modelliertem Turm oder 
-Mast. (Equations of motion and analysis of one- 
blade _ two-blade wind turbines with FE-modelled tower 
or . 

TIB/B91-01046/GAR 158,807 PC E09 
TNW-91-06 
Freewa 
Areas ( 2). 
PB91-198655/GAR 

TNW-91-11 
Evaluation of Transp ion Management Demand Pro- 
on Residential . 
91-198663/GAR 160,741 PC A04/MF A01 
TOP-7-3-500 


159,996 PC E14 


ein- und 


Incident Management for Medium-Sized Urban 
160,740 PC A04/MF A01 





Physical Characteristics (Aviation Materiel). 
AD-A237 645/7/GAR 157,809 PC A03/MF A01 
TR-2 
Laser Ablation of Aluminum at 193, 248 and 351 nm. 
AD-A237 574/9/GAR 158,278 PC A03/MF A01 
TR-3 
Concerning the Thermodynamics of Molecular Recognition 
in Aqueous and Organic Media. Evidence for Significant 
Heat ity Effects. 
AD-A237 092/2 158,247 Not available NTIS 
TR-4 
Evaluation of Surface-Bound Membranes with Electro- 
chemical | 3 


AD-A237 606/9/GAR 59,428 PC A03/MF A01 
ie eat ac) Paman Spectre of C80 and C70 Seid Filme at 


Room Temperature. 
AD-A237 880/0/GAR 159,197 PC A03/MF A01 


Spectrally Resolved Lr tee y me of 
emt Chemical V 


pep oe a PC AGS/MF A0l 
Alkyl Monolayers: Electrochemical and 
Structural Characterization. 
AD-A237 604/4/GAR 159,426 PC A03/MF A01 
TR-6 

Photolysis Within the jon Band Contour for Methyl 

lsocyanide: Vibrational Overtone Activai 
AD-A237 131/8/GAR 158,238 PC A03/MF A01 
Receptors: 


Surface-| Biomembranes Incorporating 
Ek h I and S' | Characterization. 


November 1, 1991 





OR-77 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A237 605/1/GAR 
TR-7 
} mae Overtone Spectroscopy of Pyrrole and Pyrroli- 
ine. 
AD-A237 132/6/GAR 
-8 


159,427 PC A03/MF A01 


158,250 PC A03/MF A01 


New Transacylation Catalysts: Silanes and Siloxanes Func- 
tionalized with 1 4-(Diailanino)pyrdne Moieties 
158,240 Not available NTIS 


Solvent Effects on > ioe Electron Transfer Reactions. A 
Comparison of Results in Debye and Non Debye Solvents. 
AD-A237 157/3/GAR 158, 258. PC A03/MF A01 
Ss , Characterization, and ——_ Behavior of Poly- 
xanes with “hemes > ‘unctions. 
AD-A237 163/1 58,318 Not available NTIS 
TR-12 


Pulse Induced ene «So of Graphite in H20: A Road 
to Chemical Linkages to 
AD-ADS7 086/4/GAR 158, '244 PC A02/MF A01 
pone of the a in Kinetics of Heterogeneous Electron 
AD-ADG? 168/0/GAR ° 158,259 PC A03/MF A01 
TR-13 
Solvent Effects in the Electroreduction of Ferrocene at Pt in 
200-300 K. 


the Temperature R 
AD-A237 242/3/GAR 158,263 PC A02/MF A01 


TR-14 
a — in Marcus Equations in the 


Mean ay en teprnten n. 
Sateen, ‘hee 158,251 PC A01/MF A01 
Synthetic itropheny! Esterase with Remarkable Sub- 


strate — 
AD-A237 665/5/GAR 158,224 PC A03/MF A01 
TR-15 
Solvent ey and Dielectric Continuum Effects in Amal- 
i Amgen Se A Study of the Reduction of 
(i) in le Solvents. 
AD ADS? 2 939/0/GAR 158,261 PC A02/MF A01 
TR-17 
Organoborazines.3.Homo- and Copolymerization of p-Vinyl- 
phenyicyciotriborazines. . 
AD-A237 881/8/GAR 158,324 PC A03/MF A01 
TR-23 
Atomic Strain Tensor. 
AD-A237 287/8/GAR 
TR-24 
ane Modeli 


hy eu Pr 
AD-ADST 225/ 


TR-25 


158,265 PC A03/MF A01 


of Plasticity and Texture Evolu- 
159,297 Not available NTIS 


159,296 Not available NTIS 


FTIR/TDS Studies of Reaction Paths and Surface Interme- 
_diates Following Multilayer Adsorption of Formamide on 


Ni(111). 
AD-A237 137/5 158,252 
TR-29 
Electrochemical hee tact ee oes Site Changes Driven 


Field and Char, 
PC A03/MF A01 
CH3COOD 


Not available NTIS 


by ; 

tb rasr fer/ergae Study of CHS 
oscopy Si tf CH3COOH, 

and (13)CD3COOH(D) oe on Pt(111). 1. Surface 


Dimer Formation and ing. 
AD-A237 240/7/GAR 158,262 PC A03/MF A01 


TR-42 

Correlation Pi-Orbital Overlap and Conductivity 

Bis-Phthalocyaninato Lanthani ” 

AD-A237 603/6/GAR 158,279 PC A03/MF A01 
TR-43 

Electrical, Magnetic and Spectroscopic Properties of Te- 

trathiafulvalene Charge Transfer Compounds with Iron, Ru- 

thenium, Rhodium, rr] Iridium Halides. 

AD-A237 607/7/GAR 158,280 PC A03/MF A01 
TR-70 

‘Mixed’ Metallic-lonic “pears of the Silver/Silver lodide. 

AD-A237 883/4/GAR 158,226 PC A03/MF A01 
TR-0090(5920-07)-02 

—— for (Denotational Semantics Transla- 
nvironme! 

AD-AZS? 144/1/GAR 158,486 PC A03/MF A01 
TR-91-6 

Mesoscale Characteristics and the Role of Deformation on 

Ocean Dynamics. 

AD-A237 213/4/GAR 160,053 PC A03/MF A01 
TR-91-7 

Mesoscale Sepa and the Role of Deformation on 

AD-A237 577/2/GAR 160,057 PC A04/MF A01 
TR-91-107 

ave bee 4 ned Microcracks and a 

Phase 1. 


imestone and Concrete. 
AD-A237 708/3/GAR 158,345 PC A04/MF A01 
TR-98 





Te di of Proton Electroreduction Kinet- 
ics at Gold(11 o and (210) Surfaces. 
AD-A237 460/1/GAR 158,268 PC A03/MF A01 
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TR-99 


Effects of Donor-Acceptor Electronic Interactions on the 
= of (Gas Phase Metallocene Electron-Exchange Reac- 


AD-A237 459/3/GAR 158,267 PC A03/MF A01 
TR-100 

An Alternative Approach to the intercomparison of Elec- 

tron-Transfer Reactivities at Metal Surfaces and in Homo- 


oe Solution. 
D-A237 659/8 158,282 Not available NTIS 
TR-101 
Solvent Dynamical Effects in Electron Transfer: The Sol- 
vent Inertial Limit and the Predicted Influence of Quantum 


Effects. 
AD-A237 462/7/GAR 158,269 PC A03/MF A01 
TR-102 
a b S ing T ling Microscopy and 
oe Senate Electron-Transfer Rates at Pt(111) Surfaces 
Coated with Ordered lodine Adiayers. 
AD-A237 507/9/GAR 158,273 PC A03/MF A01 
TR-103 
Solvent-Dependent Redox Therm mics of Metal 
Amine Complexes. The Delineation of ific Solvation Ef- 


ects. 

AD-A237 503/8/GAR 158,270 PC A03/MF A01 
TR-104 

Cyclic Voltammetric Wave-Shapes for Microdisk Electrodes: 

Coupled Effects “4 — ne. Double-Layer Ca- 

pacitance, and Fi Electrochemical Kinetics. 

AD-A237 508/3/GAR 158, 271 PC A04/MF A01 
TR-105 


Electron-Transfer Reactions at Metal- _— Interfaces: 

An Introduction to Some Contemporary issu 

AD-A237 506/1/GAR 158,272 PC ‘A03/MF A01 
TR-106 

Atomic-Resolution Scanning Tunneling Microscopy and In- 

frared tag Ka Combined In-Situ Probes of Electro- 

ry Adi tructure: Carbon Monoxide on Rhodi- 


um(111). 
{AD-A237 508/7/GAR 
TR-107 
Influence of Potential on Metal-Adsorbate Structure: Sol- 
ere Nature of Infrared Spectra for Pt(111)/ 


AD-A237 509/5/GAR 158,275 PC A03/MF A01 
TR-443 
atone Bands for the Median Suet Time as a Func- 


the Covariates in the Cox Mi 
AD-A2S? 626/7/GAR 150,965 PC A03/MF A01 
TR-535-1 
Air Defense ae Bg ae 
—— 1 pony whe. 
woumaiscne 


e Results and R 

AD-ADST 381/9/GAR 159,609 PC A04/MF A01 
TR-535-2 

Air Defense Initiative Aijr-to-Air Engagement Analysis. 

Volume 2. Error ae and Simulation for Case |: Pre- 

Launch Coordination Without Post-Launch Updates. 

AD-A237 982/7/GAR 159,610 PC A06/MF A02 
TR-535-3 

Air Defense initiative Air-to-Air E 

Volume 3. Simulation Tools: — 

mendations for Future Devel 

AD-A237 383/5/GAR 
TR-1242-85 

Drinking Water Criteria Document on Radium (Final Draft). 

PB91-225631/GAR 158,918 PC A08/MF A02 
TR-1242-87 

Radon in Drinking Water: Assessment of Exposure Path- 


ways. 

PB91-225565/GAR 159,095 PC A03/MF A01 
TR4438-031-91 

Liquid Desiccant Technology Development. Phase 2. Final 


Report, October-December 1989. 

PB91-222133/GAR 158,795 PC A03/MF A01 
pr vena oatagon 

Concrete from Bridges. 

Pesre! 299/GAR 158,352 PC A04/MF A01 
TRB/NCHRP/SYN-171 

Fabrics in Asphalt Overlays and or Maintenance. 

PB91-215871/GAR 58,350 PC A03/MF A01 
TRW-5656 1-G455-023 

Scientific and Technical Reports Summary Annual and 

Final R . Distributed Computing Design System 

AD-A237 409/8/GAR 159,154 PC A02/MF AO1 
TSIMRI-1991-51 

nt Membrane-Mimetic — Electrostat- 

ic Attributes of Integral Membrane Protein 

AD-A237 229/0/G R 159, 420" “ec A01/MF A01 
TSIMRI-4193-4 

— of Surface-Bound Membranes with Electro- 


chemical Impedance q 

AD-A237 606/9/GAR 159,428 PC A03/MF A01 
TSIMRI-4193-5 

Surface-Bound Alkyl Monolay El hemical and 

Structural Characterization 

AD-A237 604/4/GAR 159,426 PC A03/MF A01 
TSIMRI-4193-6 

Surface-Bound Biomembranes R 

Electrochemical and Structurai Chanmaireatay 





158,274 PC A03/MF A01 


ment Analysis. 
‘ormation, Illustra- 


nt Analysis. 
tatus and Recom- 


958 611 PC A04/MF A01 








AD-A237 605/1/GAR 
TTI-2-18-89-1225-2F 
Guidelines for Planning, Designing and Operating Bus-Re- 


lated Street Improvements. 
160,542 PC A04/MF A01 


159,427 PC A03/MF A01 


PB91-198226/GAR 
TUM-I--9022 
po gga modelling and hardware support of garbage 


collectio 
TIB/A91 "00934/GAR 159,048 PC E17 
TUM-I--9023 


Reachability in reversible Free-Choice System. 
TIB/A91-00933/GAR 159,348 PC E09 


TUM-INFO--06-90-122-350/1 
Mathematical modelling and hardware support of garbage 


collection. 
TIB/A91-00934/GAR 159,048 PC E17 
UBA--89-036 


Abschaetzung des Gefaehrdungspotentials der Deponie 
Rosswiese der Treibacher Chemische Werke AG. (Assess- 
— of the environmental risk caused by an industrial 
| of the Treibacher Chemische Werke AG). 
TiB/AO1-00928/GAR 159,047 PC E09 
UBUFFALO/DC/91/TR-52 
Reply to Comment on ‘Light-Induced Drift of Quantum-Con- 
fined Electrons in Semiconductor Heterostructures’ by A. A. 


Grinberg and S. Luryi. 
AD-A237 468/4/GAR 160,234 PC A02/MF A01 


uce/ EERC-68/05 


tal Evaluati 





of Seismic Isolation of a 9-Story 
eens Steel Frarne Subject to Uplift. 
PB91-217968/GAR 158,161 PC A07/MF A02 


UCB/EERC-88/09 
Alternatives to Standard Mode Superposition for Analysis of 


Non-Classically Damped Systems. 
PB91-217992/GAR 158,162 PC A04/MF A01 


UCB/EERC-89/16 
Collapse of the Cypress Street Viaduct as a Result of the 


Loma Prieta Earthquake. 
PB91-217935/GAR 158,353 PC AO5/MF A02 
UCB/EERC-90/02 


Javid’s tec The Influence of Preform on the Modes of 


Vibrati A ses 
PB91-2 7043/GAR 158,160 PC A03/MF A01 
UCB-PTH-91/9 


T in low-dimensional field theory. 
DE91013784/GAR 160,362 PC A09/MF A02 


UCB-PTH-91/16 


Higgs boson masses in supersymmetric models. 
DE31014708/GAR 160,464 PC A04/MF A01 


UCRL-CR-105166-2 


Effect of shower/bath frequency on the health and oper- 

— effectiveness of soldiers in a field setting. Progress 
rt, November 1-December 31, 1990. 

D 91014132/GAR 159,738 PC A03/MF A01 


UCRL-CR-107094 
Preparation of damage resistant optical coatings on flat 
substrates. Final report, Test of the high temperature coater 


for planar substrates. 

DE91013588/GAR 159,211 PC A03/MF A01 
UCRL-ID-105719 

Bikini, Enewetak, and Rongelap Marshallese, and United 

States nuclear weapons testing in the Marshall Islands: A 

BES 1015084/GAR 159,815 PC A04/MF A01 
UCRL-ID-105719-REV.1 

Bikini, Enewetak, and Rongelap Marshallese, and United 

States nuclear — testing in the Marshall Islands: A 

Sears Revisio 

DE91014111/GAR 159,816 PC A04/MF A01 
UCRL-ID-107112-PT.1 

irradiance compensation control for high-energy laser prop- 

=— Part 1, Theory and Fourier control model propaga- 


tion 
160,176 PC A03/MF A01 





sults. 
DE91013130/GAR 
UCRL-JC-104425-REV.1 
S tion and interpenetration of laser-created colliding 


160,195 PC A03/MF A01 





plasmas. 

E91013244/GAR 

UCRL-JC-104637 
Buried object remote detection technology for law enforce- 


ment. 

DE91013587/GAR 160,734 PC A03/MF A01 
UCRL-JC-104764 

Yucca Mountain near-field environment ee for 


ineered barrier system design and perform 
5eo1013493/ GAR 159,974 PC “A03/MF A01 


UCRL-JC-105481 
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ensure that NTIS clients in those countries receive fast and efficient service when transacting business with NTIS. 
They offer the convenience of accepting payment in local currencies and can resolve order-related problems. 





ARGENTINA 
Suministros Asociados S.A. 
Mr. Daniel B. Koretzky 
Belgrano 333, 1/34 

1642 - San Isidro, 

Buenos Aires, ARGENTINA 
PHONE: 742-1466 
FAX:54-1-743-3974 


AUSTRALIA 
INFO-LINE 

Overseas Document Delivery 
235-243 Jones St., Broadway 
N.S.W. 2007, AUSTRALIA 
PHONE: 282-1614 

FAX: 61-2-282-1640 


BRAZIL 

PTI Ltda 

Mr. Pierre Grossmann 

Rua Peixoto Gomide, 209 
01409 Sao Paulo - SP, BRAZIL 
PHONE: 257-1640 

FAX: 55-11-258-6990 


CANADA 

Micromedia Limited 

Mr. Gary Gibson 

165 Hotel de Ville 

Place du Portage I! 

Hull, Quebec J8X 3X2 CANADA 
PHONE: 770-9928 

FAX: 819-770-9265 


CHILE 
INTEC/CHILE 

Attn: Library 

P.O. Box 19002 
Santiago 19, CHILE 
PHONE: 228-2083 
TLX& 341641 INTEC-CK 


CHINA, PEOPLE’S 

REPUBLIC OF 

Institute of Scientific & Technical 
Information of China (ISTIC) 

Mr. Ge Songxue 

P.O. Box 3827 

Beijing, 100038 CHINA 

PHONE: 801-4020 

FAX: 86-1-801-4025 


COLOMBIA 

COLCIENCIAS 

Division de Biblioteca y Documentacion 
Mrs. Isabel Forero de Moreno 
Apartado Aereo 051 580 

Bogota, D.E., COLOMBIA 

PHONE: 274-0660, 274-0004 

FAX: 57-1-274-4460 


INFOENLACE Ltda. 

Dr. Octavio Rojas 

Apartado Aereo 34270 
Bogota, D.E., COLOMBIA 
PHONE: 287-6950, 285-1779 
FAX: 57-1-288-3520 


CYPRUS 

Middle East Marketing Research Bureau (MEMRB 
Mr. Charles Glover 

P.O. Box 2098 

Nicosia, CYPRUS 

PHONE: 311-333 

FAX: 35-72-31 1-433 


ECUADOR 

Centro de Info. Tecnica y Cientifica 
Inst. de Invest. Tecnologicas—EPN 
Ing. Luis Orquera 

Apartado 2759 

Quito, ECUADOR 

PHONE: 554-302, 541-794 

FAX: 593-2-554-302 





ENGLAND 
Microinfo Limited 

NTIS Division 

P.O. Box 3 

Alton, Hants GU34 2PG 
ENGLAND 

PHONE: 420-86848 
FAX: 44-420-89889 


FINLAND 

Technical Research Center of Finland 
Information Service 

Mr. Sauli Laitinen, Director 
Vuorimiehentie 5, Otaniemi 

02150 ESPOO, FINLAND 

PHONE: 456-4370 

FAX: 358-0-456-4374 


FRANCE 

World Data 

Mr. Boris Prassaloff 

10 rue Nicolas Flamel 
75004 Paris 2, FRANCE 
PHONE: 4508-8566 
FAX: 33-1-42-78-1472 


GERMANY 

FIZ Karlsruhe 

Mrs. Ulrike Keil 

D-7514 Eggenstein-Leopoldshafen 2, 
GERMANY 

PHONE: 7247-808 300 

FAX: 49-7247-808-666 


INDIA 
Allied Publishers Ltd 
NTIS Division 
751 Mount Road 
Madras 600 002, INDIA 
PHONE: 863-938, 863-948 
FAX: 91-44-470-649 
(Mark ‘Attn: Haripriya, 863-938") 


Higginbothams Ltd 
NTIS Division 

Mrs. Vasantha Mithra 
814 Anna Salai 

Madras, 600 002, INDIA 
PHONE: 831-841 

FAX: 91-44-834-590 


Informatics 

Attn: Mr. N. V. Sathyanarayana 
P.O. Box 360 

Malleswaram 

Bangalore, 560 003, INDIA 
PHONE: 344-598 

FAX: 91-812-320-840 


INDONESIA 

Pusat Dokumentasi dan Informasi limiah (PDI!) 
Mrs. Mursi Sutarti 

P.O. Box 269/JKSMG/88 

Jakarta, 12790 INDONESIA 

PHONE: 583-465/6 

TLX: 62875 


ISRAEL 

National Center of Scientific and 
Technological Information (COSTI) 

P.O. Box 43074 

Tel Aviv 61430, ISRAEL 

PHONE: 492-040 

FAX: 972-3-492-033 


ITALY 

Diffusione Edizioni Anglo-Americane 
Librerie Internazionale 

28 Via Lima 

00198 Roma, ITALY 

PHONE: (06) 855-1441 
FAX:39-6-854-3228 





JAPAN 

Mitsubishi Research Institute Inc. (MRI) 
NTIS Manager 

Time and Life Building 

3-6 Otemachi 2-chome, Chiyoda-ku 
Tokyo 100, JAPAN 

PHONE: 3277-0523 

FAX: 81-03-3279-1308 


KOREA 

Korea Institute of Industry and Technology 
Information (KINITI) 

Information Resources Division 

Ms. Sukyoung Kim 

P.O. Box 205, Cheongryangri 

Seoul, KOREA 

PHONE: 962-6211; 966-6501 

FAX: 822-962-4702 


MEXICO 

INFOTEC 

Ms. Guadalupe Carrion 
Apdo. Postal 22-860 

14060 Tlalpan, D.F. MEXICO 
PHONE: 606-0011 

FAX: 525-606-0386 


MOROCCO 

Centre National de Documentation of Morocco 
Mr. Battiwa Lekbir 

B.P. 826, Haut Agdal 

Rabat, MOROCCO 

PHONE: 74944, 73131 

TLX CND 31052 M 


NEPAL 

Research Centre for Applied Science and 
Tecnnology, Tribhuvan University 

Attn: Ms. Nirmala Shrestha 

P. O. Box 1030 

Kirtipur, Kathmandu, NEPAL 

PHONE: 2-14303 


THE NETHERLANDS 
Bibliotheek TU Delft 

Mr. Reinder Jan Zwart 
Schuttersveld 2; Postbus 98 
2600 MG Delft 

THE NETHERLANDS 

PHONE: (15) 785-644 

FAX: 31-15-159-007 


NEW ZEALAND 

R. Hill and Son 

Mr. Peter J. Smith, Ideal House 
Eden Street, New Market 
Auckland 1, NEW ZEALAND 
PHONE: 524-8119 

FAX: 64-9-524-8067 


NIGERIA 

Federal Institute of Industrial Research, Oshodi 
Mr. R.O. Sodipe, Director 

Private Mail Bag 21023 

Ikeja, NIGERIA 

PHONE: 521-010, 521-028 

TLX: 26006 FIIRO NG 


PHILIPPINES 

Tech. & Livelihood Resource Ctr. 
Mr. Francisco P. Cayco 

TLRC Bldg, Sen. Gil J. Puyat Ave. 
Makati, Metro Manila, PHILIPPINES 
PHONE: 818-7944; 85-16-31 

TLX& 64002 TLRC PN 


PORTUGAL 

Consulplano SA 

Mr. Joao Luis de Ayala Boaventura 
Division de Informacao Tecnica 
Av. Frei Miguel Contreiras, 54-3 
1700 Lisbon PORTUGAL 

PHONE: 891-187/8/9 

FAX: 351-1-896738 





SINGAPORE 


Into Access and Distribution 
Mr. Lee Pit Teong 

14 Conway Grove 

1955 SINGAPORE 

PHONE: 226-0865, 289-8720 
FAX: 65-288- 1622 


SOUTH AFRICA 

Council for Scientific and Industrial 
Research (CSIR) 

Mr. Christian Barnard 

Division of Information Services 

P.O. Box 395 

Pretoria 0001, SOUTH AFRICA 

PHONE: 841-2000 

FAX: 27-012-86-2869 


SPAIN 

INFILE 

Sr. Federico Pena 

Don Ramon de la Cruz, 101- 4°B 
28006 Madrid, SPAIN 

PHONE: 402-3236, 254-6958 
FAX: 341-402-4819 


SWEDEN 

Royal Institute of Technology Library 
Studsvik Library 

Ms. Vicki Pell 

S-611-82, Nykoping, SWEDEN 
PHONE: 155 21000 

FAX: 46-155-63044 


TAIWAN 

National Science Council 
Science &Technology Infor. Ctr 
Miss Phoebe W. L. Wang 

P.O. Box 91-37 

Taipei 10636, TAIWAN 
PHONE: 737-7649 

FAX: 886-2-737-7664 


TANZANIA 

Tanzania Commission for Science 
and Technology 

Mr. Hamisi M. Nguli 

P.O. Box 4302 

Dar es Salaam, TANZANIA 

PHONE: 732-613 

TLX 41177 


THAILAND 

Thailand Management Assoc.(TMA) 
Miss Wanweera Rachdawong 
Samaggi Insurance Building 

308 Silom Road 

Bangkok 10500, THAILAND 
PHONE: 234-2624 

TLX: 82831 STICORP 


TURKEY 

TUBITAK/TURDOK 

Mrs. Zerrin Esensoy 

Director, Documentation Center 
Ataturk Bulvari No. 221, Kavaklidere 
06100 Ankara, TURKEY 

PHONE: 167-8280, 167-3657 

FAX: 90-4-127-7489 


VENEZUELA 

Sisteca Teleinformatics 

Mr. Julian Osca 

Parque Central, Edificio Catuche 
Pasillo 1, Oficina 1 

Caracas 1015-A, VENEZUELA 
PHONE: 575-0020 

FAX: 582-575-0221 
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NTIS Price Schedules for the U.S., Canada, and Mexico 


These prices are for customers in the United States, Canada, and Mexico; 
other customers, write for price list PR-360-4. 


Microfiche & Paper Copy Reports Computer Products 


Standard Prices Exception Prices Diskettes Magnetic Tapes 
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